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Impact sensitive sensor-switch device for the activation of electric or electronic circuits.

@ The invention relates to an impact-sensitive
sensor-switch device for the activation of elec-
tric or electronic circuits, comprising a box
structure (2) defining an internal chamber (3)
closed by a substantially flat element (4), the
element houses a sphere (5) which is free to
move inside the said chamber, said box struc-
ture has an elastically mobile organ (6) housed
internally to it and centrally arranged in the said
chamber, perpendicular to the said flat element,
and having its lower end (8) internal to the said
chamber ; the said mobile organ being axially
mobile between an upper position and a lower
position, having its lower end interfering with
said sphere and holding said sphere, and its
upper end (7), in the lower position of the said
mobile organ, free and interfering with a button
(11) of a switch means (12) of an electric or
electronic circuit.
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The invention relates to an impact-sensitive sen-
sor-switch for the activation of electric or electronic
circuits, in particular for application to vehicles, means
or machines in movement.

The prior art embraces signalling devices which
transmit distance signals to warn drivers approaching
on roads with normal viability, of the existence of
danger nearby, for example of dangerous bends, of
roadworks, of motorway barriers, which in conditions
of bad visibility can prevent the timely reading of nor-
mal road signals. Said prior art devices comprise a
transmitter, placed in proximity to the place where
danger exists and therefore where a signal is desired,
and a receiver installed on board the mobile vehicle
which receives the signal.

The prior art devices, then, were designed to
have the signalling device fixed in a place and the
receiving device fixed on board the moving vehicle.

Detailed research has shown that it is opportune
that the said device on board the vehicle is also cap-
able of transmitting, when there exist situations of
potential danger, to other moving vehicles; or in any
case it is advantageous that the said device be cap-
able of sending a message to receivers installed in
crucial places, such as roadside service stations or
suchlike.

In order to arrive at solutions of this kind, the prior
art systems must envisage both a transmission device
installed on the vehicle and an activating device, that
is a sensor-switch for the transmitting device, in order
to permit of automatic and immediate transmission of
the signal should the vehicle be involved in an acci-
dent. This sensor-switch on the transmitting device
must be thus sensitive to impacts which a vehicle
might be subjected to in the case of accidents or in any
case to impacts or violent movements which exceed
a determined limit. For this reason sensor-switch
devices exist in the prior art which are sensitive to
impacts which occur in a certain given direction. Said
sensor-switch devices normally envisage a mobile
element positioned in instable conditions along an
inclined slide at the opposite end of which a switch
means is envisaged.

Said prior art sensor-switch devices have, as
already indicated, the substantial limitation of only
being sensitive to forces or actions which actin a cer-
tain direction prefixed at the moment of installation. To
have a situation where the sensor-switch, or any
alarm-signalling circuit, could signal at any impact or
accident with which the vehicle might meet, it would
be necessary to have a plurality of said sensor-switch
devices directed in various directions.

Aim of the present invention is thus to eliminate
the above-mentioned drawbacks and to realise a sen-
sor-switch device which is sensitive to impacts or vio-
lent actions acting in any direction on vehicles, means
or machines of any kind, in movement or fixed, which
device activates a determined electric or electronic
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circuit.

Further aim of the invention is to realise a sensor-
switch device as indicated above which has a high
degree of reliability and stability with regard to the acti-
vation threshold, and which has a structure which per-
mits of rapid and easy resetting.

The invention, as described in the claims which
follow, solves the problem by providing a sensor-
switch sensitive to impacts for the activation of electric
or electronic circuits which, from a general point of
view, is characterised by the fact of being constituted
by a box structure defining an internal chamber closed
by a substantially flat element and housing a sphere,
which sphere is free to move inside said chamber,
said box structure having and housing in an opposite
position to the said flat element a mobile organ,
arranged centrally to the chamber and perpendicular
to said flat element, having its upper end external to
the said box structure and its lower end internal to the
said chamber; said mobile organ being axially mobile
between an upper position and a lower position, said
mobility depending on the action of a return spring;
said mobile organ having its lower end, in the upper
position of the mobile organ, in a position of interfer-
ence with regard to the said sphere and blocking its
movement, by means of the pressure exerted by the
said return spring, in a position in which the said
sphere is unstable on a small seating cut centrally into
the said flat element, and said mobile organ having its
upper end, in the lower position of the said mobile
organ, interfering with the button of a switch device of
an electric or electronic circuit; said sphere exiting
from said seating when released by the pressure
exerted by said mobile organ in the presence of a
force acting from any direction on the box structure,
which force will be superior to the inertia force of the
said sphere and superior to the pressure exerted on
the said sphere by the mobile organ and determining
the displacement of the said mobile organ into the
lower position by the action of the said return spring.

Further characteristics and advantages will better
emerge from the detailed description which follows, of
a preferred but not exclusive embodiment, illustrated
here purely in the form of a non-limiting example, in
the drawings, in which:

— figure 1 shows a schematic lateral view of the

invention, partly cut away;

— figure 2 shows a schematic vertical section,

with certain particulars in evidence.

With reference to the drawings, 1 indicates a sen-
sor-switch device which is sensitive to impacts com-
ing from any direction, for the automatic and
immediate activation of electric or electronic circuits
placed, for example, on moving vehicles or on other
mobile or fixed machines or apparatus.

The sensor-switch device 1 comprises a box
structure 2, of preferably cylindrical form, which
defines an internal chamber 3, also preferably cylin-
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drical, closed by a substantially flat element 4. In the
said chamber 3, as shown in figure 1 and in figure 2,
a sphere 5 is housed, which sphere 5 is free to move
internally to the said chamber 3.

The said box structure 2 has housed in an oppo-
site position to the said flat element, a mobile organ 6
which organ 6 has one upper end 7 external to the box
structure 2 and one lower end 8 internal to the said
chamber 3. The maobile organ 6, as shown in both fig-
ure 1 and figure 2, is axially mobile between an upper
position and a lower position, depending on the action
of a return spring 9, which spring 9 is set at the begi-
nning of the operation.

In figure 1 the mobile organ 6 is shown with a con-
tinuous line in its upper position, in which the lower
end 8 interferes with the said sphere 5, holding it by
force of pressure exerted by the said spring 9 in a
position in which the sphere 5 is arranged unstably on
a small seating 10 cut centrally in the said flat element
4.

In figure 2 the mobile organ 6 is shown in the
lower position, in which its lower end 8 is free, that is
not interfering with the said sphere 5, while the upper
end 7 interferes with a button 11 of a switch device 12
of an electric or electronic circuit not shown in the fig-
ure, but connectable to the said switch device by
means of the illustrated contacts 15.

Advantageously, as already mentioned, the sen-
sor-switch device 1 is applied using conventional fix-
ing means, which preferably pass through said flat
element 4 in the tracts which project from the box
structure 2, to surfaces of any type of means, machine
or moving vehicle and said sensor-switch device can
activate any type of electric or electronic circuit in the
case in which the said mobile organ 6, and in particu-
lar its upper end 7, interferes with the botton 11.

In the case in which a moving vehicle has an acci-
dent, the said sphere 5 exits from its said seating 10,
released by the pressure exerted by the said mobile
organ 6 in the presence of a force acting from any
direction on the said box structure 2, which force is
superior to the force of inertia of the said sphere 5 and
superior to the pressure exerted on the said sphere 5
by the maobile organ 6. This determines the displace-
ment into the lower position of the said mobile organ
6 which thus interferes with the said button 11, and
thus activates the electric or electronic circuit connec-
ted to the said switch means 12.

The force of inertia of the sphere 5 and the press-
ure exerted on it by the mobile organ 6 by action of the
return spring 9 constitute the threshold value of the
force acting on the box structure 2 to activate the
device. The said threshold is pre-determined by the
original spring setting value, but advantageously the
invention comprises an adjustment device 14 for the
spring 9 (figure 1) which permits of different settings
for the spring 9 and therefore of different activation
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threshold values, in relation to the different appli-
cations or arrangements of the device.

Once the device is activated, it can be brought
into the primed condition simply by favouring the
return of the sphere 5 into its seating 10 and manually
bring the mobile organ 6 to interfere with the sphere
5, holding it in its unstable position. Naturally the
resetting of the activation conditions of the device is
made easier by its being fixedly located with said flat
element 4 substantially horizontal.

Advantageously, the flat element 4 has a slightly
concave shaping of the internal surface of the cham-
ber 3, which concavity converges towards the said
seating 10, in such a way that the sphere 5, in the
resetting phase, is more rapidly brought towards the
said seating 10.

Claims

1. An impact-sensitive sensor-switch device for the
activation of electric or electronic circuits, com-
prising a box structure (2) which box structure (2)
defines an internal chamber (3) closed by a sub-
stantially flat element (4) and housing a sphere
(5), which sphere (5) is free to move in the said
chamber (3), said box structure (2) having a
mobile organ (6) housed in an opposite position
to the said flat element (4), which mobile organ (6)
is arranged centrally to the said chamber (3) and
perpendicular to the said flat element (4); said
mobile organ (6) having its upper end (7) external
to the box structure (2) and its lower end (8) inter-
nal the the said chamber (3); said mobile organ
(6) being axially mobile between an upper posi-
tion and a lower position, depending on the action
of areturn spring (9); said mobile organ (6) having
its lower end (8); when the mobile organ (6) is in
its upper position, interfering with the said sphere
(5) and holding it still by means of the pressure
exerted by the said return spring (9), in a position
in which the said sphere (5) is in an unstable posi-
tion on a small seating (10) cut centrally in the
said flat element (4); said mobile organ (6) having
its upper end (7), when the mobile organ is in the
lower position, interfering with a button (11) of a
switch mechanism (12) of an electric or electronic
circuit; said sphere (5) exiting from said seating
(10) when the pressure exerted by the said
mobile organ (8) in the presence of a force acting
from any direction on the box structure (2) is
superior to the force of inertia of the sphere (5)
itself and the pressure exerted on the said sphere
(5) by the mobile organ (6); said exiting of the said
sphere (5) determining the displacement of the
said mobile organ (6) into the lower position by
action of the said return spring (9).
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A sensor-switch device, as in claim 1, comprising

an adjustment device (14) for the adjustment of

the said return spring (9).

A sensor-switch device, as in claim 1, wherein 5
said box structure (2) and said chamber (3) are
cylindrical in shape.

A sensor-switch device, as in claim 1, wherein

said flat element (4) has its surface internal tothe 70
said chamber (3) slightly concavely shaped and
converging towards the said seating (10).

A sensor-switch device, as in claim 1, wherein

said switch means (12) is equipped with contacts 15

(15) external to the said box structure (2) for con-
tacting with an electric or electronic circuit.
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