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“SEAT OF A COMMERCIAL OR INDUSTRIAL VEHICLE”

Technical field of the invention

The invention relates to the field of the seats of

commercial or industrial wvehicles.

State of the art

There 1s a very large use of airbags in the field of
terrestrial vehicles.

They are available in different types and sizes. A seat of
an occupant 1s known, whether it is the driver's seat or
the seat of any other passenger, that has an airbag built-
in in a side of the backrest.

Generally speaking, side airbags are designed so as to
soften side impacts between vehicles. In order to protect
the head of an occupant, the so-called curtain airbags are
known, which are usually inserted in a fixed part of the

vehicle surrounding the window.
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By so doing, in case of a side crash, the curtain airbag
protects the upper part of the torso of the occupant,
namely humerus, neck and head, whereas the airbag built-in
in the backrest protects the lower part of the torso, up to
the pelvis.

Airbag activation times are very quick, as well as their
deflation times after the activation. Generally speaking,
alirbags remain inflated for a few dozens of seconds, up to
a minute, since, 1in case of side impact between vehicles,
the occupants of the vehicle need to be able to easily free
themselves.

In case of commercial and industrial vehicles, the
situation 1is very different. As a matter of fact, in a
commercial or industrial vehicle, the seats are located at
a much greater height from the ground compared to the one
of cars; therefore, an impact between a heavy vehicle and
car usually does not cause damages to the occupants of the
industrial vehicle.

From a statistical point of view, the most serious damages
to the occupants of a commercial or industrial vehicle are
not caused by crash impacts with other vehicles, but by the
rollover of the vehicle itself.

Side airbags are known, which are inflated in response to a
signal detecting a condition preceding the rollover of the

vehicle. These airbags are aimed at protecting the side of
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the occupant when the side of the vehicle hits the ground.
Airbags built-in in the side of the seat have a much slower
dynamic compared to those used in cars, as rollover times
are significantly longer. Hence, the time during which they
remain inflated is longer as well, since it can exceed one
minute.

Known solutions are not sufficient to preserve an occupant
of a commercial or industrial wvehicle.

Summary of the invention

Therefore, the object of the invention is to provide a seat
that 1s specifically designed for an occupant of a
commercial or industrial wvehicle.

In particular, a main object of the invention is to reduce
the chance that a passenger might actually hit surrounding
portions of the vehicle cab.

The idea on which the invention 1is based is that of
carrying out a forced retraction of the driver's seat, so
as to move the passenger towards the floor of the vehicle.
According to a preferred wvariant of the invention, an
inflatable protection 1s provided, which surrounds the
three free sides of the backrest up to the seat cushion, so
that this protection extends forwards, completely
surrounding the sides and the head of the passenger in a
continuous manner.

According to this wvariant of the invention, this is a seat
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in which the backrest and the headrest are in one piece
and, therefore, the airbag - at least 1in an active
condition - —continuously surrounds both the the two
opposite sides of the occupant and the head, projecting
from the sides of the backrest and of the relative head
rest.

Advantageously, the occupant is protected on all sides.
According to a first wvariant of the invention, this
inflatable protection is obtained by means of a single
airbag, whereas, according to a second variant of the
invention, 1t 1is obtained by means of two or more
inflatable modules, which, at least 1in an active - 1i.e.
inflated - condition of the protection, are contiguous to
one another long the perimeter of the backrest and of the
headrest.

Advantageously, when one single airbag is implemented, it
is capable not only of protecting the occupant, but also of
better holding him/her.

According to a preferred embodiment of the invention, the
inflation of the airbag 1s obtained by means of a
pressurized cold gas cylinder, instead of by means of an
explosive charge. More preferably, a second pressurized
cylinder is suited to inject a polyurethane foam into the
protection that was previously at least partially inflated.

The seat comprises, furthermore, a pneumatic suspension
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system. Preferably, when the airbag 1is activated, the
pneumatic suspension is simultaneously deflated and
retraction means cause the seat to move to a position close
to the floor of the cab.

According to a preferred variant of the invention, these
retraction means comprise a fluid piston operated by the
same gas/fluid used for inflating the airbag.
Advantageously, one single operation allows users to
simultaneously inflate the airbag of the seat and move the
seat to a less risky position for its occupant.

The subject-matter of the invention comprises a seat of a
commercial or industrial wvehicle.

The subject-matter of the invention also comprises a
commercial or industrial vehicle comprising the aforesaid
seat.

The claims describe preferred embodiments of the invention,
thus forming an integral part of the description.

Brief description of the figures

Further objects and advantages of the invention will be
best understood upon perusal of the following detailed
description of an embodiment thereof (and of relative
variants) with reference to the accompanying drawings

merely showing non-limiting examples, wherein:

figure 1 shows a schematic side view of the seat of an
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example of a seat according to the invention;
figure 2 shows a perspective view of a preferred
variant of the seat of a figure 1 with a built-in airbag:;
figure 3 shows a commercial or industrial wvehicle
implementing the seat according to figures 1 and/or 2.
In the figures, the same numbers and the same reference
letters indicate the same elements or components.
For the purposes of the invention, the ferm “second”
component does not imply the presence of a “first~
component. As a matter of fact, these terms are only used
for greater clarity and should not be interpreted in a
limiting manner.

Detailed description of embodiments

According to the invention, shown with reference to figures
1 and 2, a seat ST of a commercial or industrial vehicle
comprises a seat cushion SC and a backrest BR connected to
the seat cushion and a headrest HR fixed to the upper end
of the backrest, and the backrest comprises an airbag BG
which, at least in active inflated condition,
uninterruptedly surrounds both sides of an occupant passing
over the head of the occupant.

Preferably, the airbag is formed by a single inflatable
chamber.

Advantageously, said airbag, when 1its made of a single

inflatable chamber, can be fixed to the backrest not only
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to protect the occupant from possible objects hitting
him/her, but also to hold the torso of the occupant.

As a matter of fact, the airbag is preferably designed so
as to be deflated only after different minutes since its
activation, namely at least 3 - 4 minutes.

As you will read more in detail below, a preferred wvariant
of the airbag does not become deflated at all after its
activation.

This ensures an efficient protection of the occupant,
taking into account the fact the dynamic of heavy vehicle
rollover is very slow and can last different seconds.

The seat comprises inflation means T of the airbag in
response to an activation signal, which is usually
generated by a sensor G on board the vehicle. Said
inflation means are fixed to the seat and comprise a supply
of pressurized cold gas, arranged to be injected into the
airbag BG.

Preferably, said supply is fixed to a lower part of the
seat cushion or at the base of the seat, so that, during
possible movements of the seat carried out to adjust the
latter relative to the pedals of the vehicle, everything
moves with the seat, thus 1limiting as much as possible
electric, pneumatic and mechanical connections between the
floor of the vehicle and the seat ST.

According to a preferred variant of the invention, the
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inflation means T comprise, 1in addition to a supply of
pressurized cold gas, a supply of high density foam, for
example polyurethane foam, arranged to be injected into
said airbag, when it is already at least partly inflated by
said cold gas.

By so doing, the cold gas releases the airbag from the
backrest of the seat, causes the airbag to reach a
completely extended condition and, during this last step or
following 1t, high density foam 1s injected into the
airbag.

The seat, 1like the majority of seats for industrial or
commercial vehicles, comprises a pneumatic support system,
as 1t is particularly comfortable.

Said system usually comprises at least one piston P,
interposed between a base B of the seat intended to be
fixed, usually in a sliding manner, to a floor of a vehicle
cab, and a lower part of the seat cushion SC.

According to the invention, the seat comprises a collapsing
system of the seat, which, 1in response to an activation
signal, preferably the same one that activates a vehicle
airbag, preferably the airbag BG, causes the seat cushion
of the seat to move towards the relative base.

The collapsing system according to the invention comprises
- optionally a valve V associated with said piston and

configured to wvent said piston P 1in response to said



WO 2017/145116 PCT/IB2017/051095

activation signal,

- retraction means R, D, C configured to move the seat
cushion (SC) towards the relative base B, always in
response to the aforesaid activation signal.

The wvent wvalve V 1s not essential with the collapsing
system, as the suspension could also be created with a
torsional spring, rather than with a pneumatic piston.
Anyway, Tthe retraction means can be sized so as to be
capable of operating the collapsing also countering the
stretching force of the suspension of the seat.

According to a preferred variant of the invention, the
retraction means comprise an actuator T and a cable C. The
actuator is fixed to the seat cushion SC or to the backrest
BR and said cable has a first end connected to the base B
of the seat and a second end connected to the actuator T,
so that a retraction of the cable by the actuator causes a
movement of the seat cushion SC towards the base B.
Evidently, the actuator can be fixed to the base B of the
seat and the opposite end of the cable can be fixed to the
seat cushion of the seat.

According to a preferred variant of the invention, which
can be combined with the previous ones, the actuator
consists of a fluid dynamic actuator operatively connected
with the supply of pressurized cold gas T, so that, when

the supply T releases the gas to inflate the airbag BG, it
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activates, at the same time, the actuator, which retracts
the cable, thus determining the collapsing of the seat ST.
The sensor G, which is schematically shown associated with
the wvehicle V of figure 3, can be a gyroscope or an
inclinometer or it can coincide with the wvehicle control
unit (VCU), which implements ECS functions (electronic
stability control) and/or ERM functions (electronic
rollover mitigation). In any case, these are known device.
These devices are capable of estimating a “non-return”
condition, namely a condition in which an impending
rollover 1s recognized, or they are capable of preventing
said non-return condition from occurring.

Therefore, they are capable of generating an electric
signal, which, for the purposes of the invention, 1is
functional to the activation of the airbag BG of the seat
ST and/or of the collapsing system of the seat.

The non-limiting example described above can be subjected
to variations, without for this reason going beyond the
scope of protection of the invention set forth in the
claims.

When reading the description above, a skilled person can
carry out the subject-matter of the invention without
introducing further manufacturing details. The information
contained in the part concerning the state of art only

serves the purpose of better understanding the invention
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and does not represent a declaration of existence of the

items described.
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CLAIMS
1. Seat (ST) of a commercial or industrial vehicle
comprising a seat cushion (SC) and a Dbackrest (BR)

connected to the seat cushion, as well as a pneumatic
support system comprising at least one ©piston (P),
interposed between a base (B) of the seat intended to be
fixed to a floor of a vehicle cab, and a lower part of the
seat cushion (SC), wherein the seat comprises a collapsing
system of the seat in response to an activation signal of a
vehicle airbag, wherein said collapsing system comprises
retraction means (R, D, C) configured to force said seat
cushion (SC) to move towards said base (B) in response to
sald activation signal.

2. Seat according to claim 1, wherein said retraction means
comprise an actuator (R) and a cable (C), wherein said
actuator 1is fixed to the seat cushion (SC) or to the
backrest (BR) and said cable has a first end connected to
salid base (B) of the seat and a second end connected to
sald actuator, so that a retraction of the cable by the
actuator causes a forced movement of said seat cushion (SC)
towards the base (B).

3. Seat according to claim 1 or 2, further comprising a
valve (V) associated with said piston and configured to
vent said piston (P) in response to said airbag activation

signal.
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4. Seat according to any of the claims 1 - 3, comprising at
least one inflatable airbag associated with said backrest.
5. Seat according to any one of the claims 1 - 3, further
comprising a headrest (HR) in one piece with an upper end
of the backrest, wherein said backrest comprises an airbag
(BG) which, at least in active inflated condition,
uninterruptedly surrounds both sides of an occupant passing
over the head of the occupant.

6. Seat according to claim 5, wherein said airbag is formed
by a single inflatable chamber.

7. Seat according to any one of the claims 4 - 6, wherein
said actuator (R) consists of a fluid dynamic actuator
operatively connected with said supply of pressurized cold
gas, so that, when said pressurized gas 1is released,
inflation of said airbag (BG) and collapsing of the seat
(ST) take place simultaneously.

8. Seat according to any one of the claims 4 - 7, wherein
said airbag 1is configured so that, once activated, it
remains inflated for at least 3 - 4 minutes.

9. Seat according to claim 7, wherein said inflation means
(T) comprise, in addition to a supply of pressurized cold
gas, a supply of high density foam, arranged to be injected
into said airbag, when 1t 1s already at least partly
inflated by said cold gas.

10. Industrial or commercial vehicle comprising a seat (ST)
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according to any one of the preceding claims.

11. Vehicle according to claim 9, further comprising means
(G) for detecting a future overturning of the wvehicle,
configured to generate an activation signal to activate
said airbag (BG) according to any one of claims 1 - 5
and/or to activate collapsing of said seat according to any

one of claims 6 - 9.
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