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(57) A positioning signalling apparatus (3;3’) for fire
extinguishers (2) provided with an optical device (16),
e.g. a LASER, and an electronic circuit (15,23,24) for
powering and controlling the optical device (16). The op-

tical device (16) is configured so as to be placed on a fire

extinguisher (2) in the form integrated therewith and so
as to generate a focused light beam adapted to produce
a luminous image (9) at a distance from the apparatus
(3;3’), in order to promote the immediate identification of

the fire extinguisher in case of fire.
The apparatus (3;3’) is further characterized by compris-

ing wireless communication means to other apparatuses
(3;3") in a network of fire extinguishers and to a central
monitoring station.
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Description

[0001] The present invention relates to a position and
operation signalling apparatus for fire extinguishers and
to a fire extinguishing system comprising such an appa-
ratus, and more in particular to a position signalling ap-
paratus for fire extinguishers for facilitating the detection
of fire extinguisher position in case of fire, and to a fire
extinguishing system comprising a wireless communica-
tion network between fire extinguishers belonging to the
fire extinguishing system itself.

[0002] As known, electric system protections are acti-
vated in case of fire, which provide for interrupting the
supply of electricity and activating an emergency lighting
system. The emergency lighting system has a lower in-
tensity than the normal lighting system; therefore, the
visibility is highly reduced. Furthermore, the presence of
smoke generated by the fire further worsens visibility in
the involved rooms. Under these conditions, it is often
very difficult to easily identify where the fire extinguishers
are located and reach the closest one. The presence of
an extinguisher is currently signalled by means of specific
signs affixed on the wall close to the fire extinguisher
itself. It is apparent that poor ambient lighting and the
concurrent presence of smoke make these signs com-
pletely inadequate to be easily identified in order to con-
sequently identify the fire extinguisher.

[0003] Itisthe objectofthe presentinvention to provide
a position and operation signalling apparatus for fire ex-
tinguishers and a fire extinguishing system comprising
such an apparatus which solves the problems of the prior
art.

[0004] According to the present invention, a position
and operation signalling apparatus for fire extinguishers
and a fire extinguishing system comprising such an ap-
paratus are provided as defined in claims 1 and 17.
[0005] Forabetter understanding of the presentinven-
tion, preferred embodiments will now be described by
way of non-limitative example, only with reference to the
accompanying drawings, in which:

- figure 1 shows the outer casing of a position signal-
ling apparatus for fire extinguishers placed on the
handle of a fire extinguisher, according to an embod-
iment of the present invention;

- figure 2 shows the outer casing of a position signal-
ling apparatus for fire extinguishers placed on the
base of the handle of a fire extinguisher, according
to a further embodiment of the present invention;

- figure 3 shows a fire extinguisher provided with the
position signalling apparatus in figure 1 or figure 2
and arranged in a room;

- figure 4 shows an electronic circuit for powering, con-
trolling and commanding the position signalling ap-
paratus for fire extinguishers according to an em-
bodiment of the present invention;

- figure 5 shows another embodiment of the electronic
circuit for powering, controlling and commanding the
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position signalling apparatus for fire extinguishers;

- figure 6 shows a pressure detector for fire extinguish-
ers adapted to be used in the circuit in figure 5;

- figure 7 shows a further embodiment of the electronic
circuit for powering, controlling and commanding the
position signalling apparatus for fire extinguishers;

- figure 8 shows a wireless network of a fire extinguish-
ing system comprising a plurality of position signal-
ling apparatuses of respective fire extinguishers ac-
cording to the present invention;

- figure 9 shows a coordination device adapted to be
interfaced with the position signalling apparatuses
belonging to the wireless network in figure 8 and with
an operator and/or a control room external to the
wireless network; and

- figure 10 shows a maintenance device adapted to
be interfaced with the position signalling apparatus-
es belonging to the wireless network in figure 8 to
carry out maintenance operations on the position sig-
nalling apparatuses.

[0006] Figure 1 shows a fire extinguisher 2 comprising
a handle 1 provided with a signalling apparatus 3 (here
seen from the outside) according to an embodiment of
the present invention.

[0007] According to such an embodiment, the signal-
ling apparatus 3 comprises a casing 4, made for example
of soft plastic material and shaped so as to adapt to the
lower handle of the fire extinguisher 2 and be integral
therewith. Appropriate fastening means (not shown) may
be provided to promote the coupling thereof. Thereby,
the grip of the fire extinguisher 2 by a user is not com-
promised by the presence of the signalling apparatus 3.
[0008] Figure 2 shows a fire extinguisher 2 provided
with a signalling apparatus 3’ (seen from the outside)
according to a further embodiment of the present inven-
tion. The signalling apparatus 3’ comprises a casing 4’,
e.g. made of either hard or soft plastic material and pro-
vided with fastening means 12 adapted to couple the
signalling apparatus 3’, by means of the casing 4’, to the
base 1’ of the handle 1 of the fire extinguisher 2. For
example, the casing 4’ may be integral with a pressure
gauge 11 with which all fire extinguishers are provided.
Thereby, the fastening means ofthe casing 4’ correspond
to the fastening means of the pressure gauge 11 to the
fire extinguisher 2. Alternatively, instead of being integral
with the pressure gauge 11, the casing 4’ may be fixed
to the fire extinguisher 2 by means of the same screw for
fastening the pressure gauge 11 to the fire extinguisher
2. Or again, the casing 4’ may be fixed to the base 1’ of
the handle 1 by means of an adjustable circular-section
ring.

[0009] As known, the pressure tightness between
pressure gauge 11 and fire extinguisher 2 is ensured by
an o-ring, mounted on the seat of the pressure gauge 11
and which is engaged in the valve (not shown) of the fire
extinguisher 2. In order to prevent the sealing capacity
of the o-ring from altering upon fastening the signalling
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apparatus 3’ to the pressure gauge 11, an accessory ring
which is fastened by means of a screw nut onto the collar
of the valve where the pressure gauge 11 is screwed
may be used.

[0010] The following operations may be performed, for
example, for mounting the signalling apparatus 3: remov-
ing the pressure gauge 11; inserting the nut in the collar
of the valve; screwing the pressure gauge 11; coupling
the signalling apparatus 3’ to the pressure gauge 11 or
to the base 1’ of the handle 1 of the fire extinguisher 2.
[0011] Inboth embodiments in figures 1 and 2, the grip
of the fire extinguisher 2 by a user is not compromised
by the presence of the signalling apparatus 3 or 3’.
[0012] Regardless of the embodiment and coupling of
the signalling apparatus 3, 3’ to the fire extinguisher 2,
the casing 4, 4’ has a housing 5, for accommodating one
or more batteries (not shown) inside the casing 4, 4’ itself,
and an opening 6 for emitting a light beam 7 towards the
outside of the casing 4, 4’. Such a light beam 7 may be
generated by a focused LED or LASER device, as de-
scribed in greater detail below with reference to figures
4 and 5.

[0013] Withcombinedreference tofigures 1-3, the light
beam 7 is advantageously projected towards a ceiling 8
of a room 10 in which the fire extinguisher 2 is placed,
and forms a luminous image 9 on the ceiling 8. The lu-
minous image 9 may be of various shapes and sizes,
e.g. it may be a luminous spot or circle or it may form a
letter "E" standing for the word "Extinguisher". Thereby,
auser 11 looking for the fire extinguisher 2 in an assumed
poorly lit room 10 (with emergency lighting) and/or with
the presence of smoke is facilitated in searching the fire
extinguisher 2 itself because the luminous image 9 may
be located with a gaze from various angles. Indeed, in
an environment full of smoke, a simple lamp would be
poorly visible due to the scattering of light rays by the
suspended particles, while the visibility of a beam gen-
erated by focused LED or LASER is, on the contrary,
increased precisely because of such a scattering phe-
nomenon. Furthermore, the light beam 7 being projected
at a distance from the fire extinguisher 2, possible obsta-
cles present close to the fire extinguisher 2, which could
obstruct the sight of an operator looking for the fire ex-
tinguisher 2, are not a significant hindrance to the visual
location of the fire extinguisher itself 2.

[0014] Figure 4 schematically shows an electronic
power, control and command circuit 15 of a LASER de-
vice 16 configured to generate the light beam 7. In an
first embodiment thereof, the electronic circuit 15 com-
prises abattery 20, e.g. adapted to generate a 3V voltage,
a microprocessor circuit 21 and a pilot switch 22, e.g. a
MOSFET device serving the function of switch. The bat-
tery 20 supplies the power needed for their operation to
the microprocessor circuit 21 and to the LASER device
16. A small-size, rechargeable lithium battery adapted to
be placed inside the housing 5 (shown in figure 1 or 2)
is advantageously used.

[0015] The LASER device 16 is controlled by the elec-
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tronic circuit 15, in order to generate a pulse on timing
(intermittent on/off operation of the LASER device 16).
The microprocessor circuit 21 alternatively controls the
pilot switch 22, which in turn controls the LASER device
16 on/off, to either conduct or cut-off stages.

[0016] The pulse ontimingserves athree-fold function.
Firstly, it allows to minimize current consumption and to
preserve the energy of the battery 20; then, it promotes
the visual perception of the luminous image 9 by the hu-
man eye which, as known, is particularly sensitive to im-
age variations more than to a fixed image; and finally it
reduces up to eliminating the problem of danger of pos-
sible accidental pointing of the light beam 7 towards the
human eye.

[0017] Forexample, an on/off timing of the LASER de-
vice 16, with 10 ms in on-state and 900 ms in off-state,
is used; these values ensure an optimal persistence time
for the human eye, and the frequency may be further
automatically varied according to the operating condi-
tions of the fire extinguisher 2. For example, an exces-
sively low value of the inner pressure of the fire extin-
guisher 2 may be signalled by varying the on/off timing
of the LASER device 16, i.e. by controlling it for 10 ms in
on-state and 300 ms in off-state.

[0018] Inordertomaximize the energy saving, the volt-
age supplied by the battery 20 to the LASER device 16
is modulated by means of PWM (Pulse Width Modula-
tion) for allowing to minimize the energy dissipation while
maintaining amaximumillumination during the whole dis-
charge time of the battery 20.

[0019] The PWM modulation of input current to the la-
ser device 16 may be managed by the microcontroller
circuit 21.

[0020] The advantage of using PWM modulation is first
the drastic reduction of power dissipated by the electronic
circuitry, because the electronic power devices of known
type (MOSFET, IGBT, etc.) minimize the energy dissi-
pation when they work under two conditions of saturation
or interdiction only.

[0021] Figure 5 shows an electronic circuit 23 accord-
ing to a further embodiment. Like that shown in figure 4,
the electronic circuit 23 in figure 5 comprises a battery
20, a microprocessor circuit 21 and a pilot switch 22, but
differs from the electronic circuit 15 in figure 4 for the
additional presence of an energy converter 19, adapted
to convert the light energy possibly present in the envi-
ronment (e.g. the room 10, figure 3) into electricity to
charge the battery 20 and/or to directly power the micro-
processor circuit 21; a sensor/indicator block 26 connect-
ed to the microprocessor circuit 21, comprising at least
one pressure sensor 27 used for acquiring a pressure
value inside the fire extinguisher 2; a sound generator
30 connected to the microprocessor circuit 21, e.g. a pi-
ezoelectric buzzer, for generating an alarm sound signal;
and a communication interface 31 (e.g. a radio type in-
terface), powered by the battery 20 and connected to the
microprocessor circuit 21, for transmitting fire alarm sig-
nals or operating fault signals of the fire extinguisher 2
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to a control room and/or to a maintenance operator (not
show) remotely located with respect to the fire extinguish-
er 2 itself. The control room and/or operator may be in-
differently located either close to the room 10 or far from
the room 10 itself, e.g. in another building, to monitor all
the possible alarms or operating faults of all the fire ex-
tinguishers (provided with the signalling apparatus 3, 3’
comprising the electronic circuit 23 provided with a com-
munication interface 31) present in a residential dwelling
or workplace.

[0022] The sensorblock 26 may further comprise other
sensor types, such as, for example, a light sensor 28,
used for measuring luminosity in the room 10 and/or a
temperature sensor 29 and/or an accelerometer 32 or
even other sensors.

[0023] The accelerometer 32 is preferably of the triax-
ial type and is adapted to detect unauthorized move-
ments of the fire extinguisher 2 (e.g. theft) and to send
an unauthorized movement signal to the microprocessor
21, which in turn controls the communication interface
31 to send an unauthorized movement signal of the fire
extinguisher 2 to a control room and/or an operator.
[0024] The pressure sensor 27 may be advantageous-
ly either connected to the original pressure gauge with
which all powder fire extinguishers are provided, e.g. as
an extension or fitting of the original pressure gauge, or
may be connected to a pressure indicator mounted in-
stead of the original pressure gauge (e.g. of the type
shown in figure 6 and described with reference to such
a figure).

[0025] The microprocessor circuit 21 periodically diag-
noses the fire extinguisher 2 by acquiring the pressure
value inside the reservoir of the fire extinguisher 2 from
the pressure sensor 27. If the pressure in the reservoir
drops below a minimum threshold value expected for a
correct operation, the microprocessor circuit 21 controls
the sound generator 30 in order to generate faulty oper-
ation sound signals of the fire extinguisher 2 which may
be heard by people in transit or residing close to the fire
extinguisher 2 itself. These signals are generated with
the purpose of attracting attention and prompting people
in transit to inform the operators in charge of fire extin-
guishing system maintenance to restore the correct op-
eration of the fire extinguisher 2. Alternatively or addi-
tionally to the sound signalling, in case of anomalous
pressure in the reservoir of the fire extinguisher 2, the
microprocessor circuit 21 further controls the communi-
cation interface 31 in order to transmit operating fault
signals of the fire extinguisher 2 to a control room and/or
to an operator in charge of maintenance.

[0026] A pressure indicator 39 adapted for the illustrat-
ed purposes, installable instead of or by the side of the
original pressure gauge of the fire extinguisher 2, is sche-
matically shown in figure 6. The pressure indicator 39
comprises a pressure indicator needle 40 including in
turn a magnetic element 41. The magnetic element 41,
e.g. made of neodymium, may be integrated in the pres-
sure indicator needle 40, or applied to the pressure indi-
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cator needle 40 by means of appropriate fastening
means (e.g. glued or screwed) or alternatively the whole
pressure indicator needle 40 may be made of magnetic
material and thus it may be the magnetic element 41
itself. The pressure indicator 39 further comprises areed
bulb 42, of known type. The reed bulb 42 comprises first
and second ferromagnetic foils 42’ and 42", generally
made of iron and nickel tightly sealed in a glass casing.
The ferromagnetic foils 42’, 42", electrically polarized in
a convenient manner, overlap apart from one another
inside the casing and, under rest conditions, are not con-
ducting because they are separated by a small gap. How-
ever, when subjected to an appropriate magnetic field (in
the example shown, generated by the magnetic element
41), the first and second foils 42’ and 42" come in direct
contact with each other and an electric signal crosses
the terminals (not shown) of the reed bulb 42. The reed
bulb 42 is inserted into the pressure indicator 39 and
spatially arranged in correspondence of at least one
anomalous operating zone 43’, 43", indicating an anom-
alous operation of the fire extinguisher 2 (excessively
high or excessively low pressure), in all cases beyond a
correct operating zone 44 indicating a correct operation
of the fire extinguisher 2.

[0027] When the pressure indicator needle 40 com-
prising the magnetic element 41 is outside the correct
operating zone 44, the reed bulb 42 is activated thus
causing the direct contact of the first foil 42’ with the sec-
ond foil 42". The state of the reed bulb 42 (open contact
or closed contact) may be monitored either constantly or
at regular intervals by the microprocessor 21 which, if
the reed bulb 42 is active and conducting, may signal the
event by means of an anomalous operating sound sig-
nalling (by means of the sound generator 30) or by send-
ing a message to the control room or to an operator (by
means of the communication interface 31).

[0028] Itis apparent thattwo reed bulbs may be insert-
ed (in a manner not shown in the figure) into the pressure
sensor 39, one at the anomalous operating zone 43’,
indicating an excessively low pressure, and one at the
anomalous operating zone 43", indicating an excessively
high pressure, on the left and on the right of the correct
operating zone 44.

[0029] Alternatively to the use of a reed bulb 42 of the
described type, a reed bulb may be used in which the
first foil 42" and the second foil 42" are in electric contact
with each other under the normal operating condition of
the fire extinguisher 2, and the activation of a malfunction
state or alarm (i.e. when the magnetic element 41 is be-
yond the correct operating zone 44) is subjected to the
detachment between the first foil 42’ and the second foil
42", caused by an appropriate magnetic field.

[0030] Furthermore, in orderto be certain that the reed
bulb 42 of the pressure indicator 39 correctly works, a
capacitor (not shown) 39 may be inserted into the pres-
sure indicator 39, connected in parallel to the reed bulb
42, having a low capacity value (e.g. 100 pF), so as not
to compromise the normal operation of the pressure in-



7 EP 2 159 765 A1 8

dicator 39. Such a capacitor may be used during the step
of diagnosing, thus allowing to check the correct connec-
tion of the parts. For this purpose, the microprocessor 21
checks the correct operation by sending a short voltage
step and then analyzing the received reply. If the line
returns to the rest state with a delay longer than a pre-
determined interval (e.g. > 1 ps), it means that the con-
nection is correct, otherwise if the connection returns to
the rest state in a shorter time than the aforementioned
threshold, the connection is interrupted (the reed bulb 42
is not correctly working). Also in this case, the microproc-
essor 21 may signal the event by means of an anomalous
operation sound signalling or by sending an appropriate
message to the control room or to an operator. During
the step of installing, diagnosing the contact will help the
installer to understand if the mounting correctly occurred.
Subsequently, it is used to confidently known that no
faults or possible tampering have occurred.

[0031] Alternatively to a reed bulb 42, a pressure indi-
cator 39 may be made, in which the activation of a mal-
function event or alarm is generated by a direct mechan-
ical contact between the pressure indicator needle 40
and an abutting element (not shown). The mechanical
contact may, for example, cause the activation of an ap-
propriate signal or, if the pressure indicator needle 40
and the abutting element are made of conducting mate-
rial and appropriately polarized, may enable a flow of
electric current between the abutting element and the
pressure indicator needle 40. Such a current may be
monitored either constantly or at regular intervals by the
microprocessor 21 which, if active and conducting, may
indicate the event by means of an anomalous operating
sound signalling (by means of the sound generator 30)
or by sending a message to the control room or to an
operator (by means of the communication interface 31).
[0032] The pressure sensor 27 and the pressure indi-
cator 39 may be prepared by the supplier/assembler of
the fire extinguisher 2 during the assembly (for new fire
extinguishers) or during the step of overhauling (for fire
extinguishers already on the market).

[0033] Figure 7 shows an electronic circuit 24 similar
to the electronic circuit 23 in figure 5. Elements in com-
mon of the electronic circuit 24 and the electronic circuit
23 will not be described in further detail.

[0034] In addition to the elements in common to the
electronic circuit 23, the electronic circuit 24 comprises
a memory 25, connected to the microprocessor circuit
21 and adapted to store information which allow to uni-
vocally identify the fire extinguisher 2 to which the elec-
tronic circuit 24 is mounted. By way of example, these
information may be limited to a registration number of
the fire extinguisher; or may further comprise one or more
of: the safety system owner’s name, the address, the city,
the building floor, the number or name of the room where
the fire extinguisher 2 is located.

[0035] Theseinformation may be communicated tothe
control room and/or to the operator in charge of mainte-
nance in case of incorrect operation alarm of a fire extin-
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guisher 2. The communication interface 31 may commu-
nicate with the control room and/or or with the operator
by means of awireless or wired LAN network or by means
of the cellular network (e.g. GSM, GPRS, UMTS, etc.),
or other.

[0036] Because each fire extinguisher 2 is equipped
with its own signalling apparatus 3 or 3’, comprising the
electronic circuit 24 in turn including a communication
interface 31, a wireless network may be made, e.g. of
the mesh type, between a plurality of fire extinguishers
2 present in a given place, e.g. in a same plant or office
or other.

[0037] Figure 8 shows a fire extinguishing system 50
comprising a plurality of fire extinguishers 2, each com-
prising in turn a signalling apparatus 3, 3’ including the
electronic circuit 24 of the type shown in figure 5. General
reference to a fire extinguisher 2 will be made hereinafter
in the description, understanding that this comprises a
respective signalling apparatus 3, 3.

[0038] The fire extinguishing system 50 further com-
prises at least one coordinator device 51, configured to
be interfaced with one or more signalling apparatuses 3,
3’ of respective fire extinguishers 2, for reading and writ-
ing data. The coordinator device 51 is interfaced with a
public network 52 (of know type, e.g. GSM, UMTS,
WIMAX, or wired network, or the Internet, or other) out-
side the fire extinguishing system 50, for sending infor-
mation related to one or more fire extinguishers 2, be-
longing to the fire extinguishing system 50, to a mobile
device 53 of an operator in charge of maintenance or to
a control room (described in greater detail below).
[0039] Figure 9 schematically shows a coordinator de-
vice 51 useable in the fire extinguishing system 50 in
figure 8. The coordinator device 51 comprises a video
55, a microcontroller 56, a modem 57 (e.g. a GSM mo-
dem), a wireless transceiver 58, a memory 59, a housing
for a SIM card 60, a GPS receiver 62 and a battery 61.
[0040] Some of the main activities of the coordinator
device 51 are: storing operating parameters of the fire
extinguishing system 50; maintaining an occurred event
history (alarm situations, malfunctions, maintenance);
delivering a network synchronism signal to the fire extin-
guishers 2 belonging to the fire extinguishing system 50;
receiving and storing information (e.g. alarm or malfunc-
tion signals) transmitted by the fire extinguishers 2; que-
rying the fire extinguishers 2 to evaluate the operation;
modifying and/or acquiring operating parameters of each
fire extinguisher 2 of the fire extinguishing system 50 (e.g.
acquiring and modifying the blinking frequency of the LA-
SER device 16, acquiring and modifying the blinking in-
tensity of the LASER device 16, activating/deactivating
the sound generator 30, acquiring the temperature of a
fire extinguisher 2, etc.); checking that all fire extinguish-
ers 2 of the fire extinguishing system 50 are actually
present; sending alarm or malfunction signals to a pre-
determined telephone number, e.g. belonging to an op-
erator in charge of maintenance of the fire extinguishing
system 50; sending alarm or malfunction signals to a con-
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trol room outside the fire extinguishing system 50; and,
if a high safety level is required, protect the signals send
and/or received by means of encryption key.

[0041] More in detail, the video 55 is used to display a
plurality of information, e.g. the operating state of coor-
dinator device 51 and fire extinguishing system 50 (e.g.
configuration parameters, possible alarm state of one or
more fire extinguishers 2 belonging to the fire extinguish-
ing system 50, charge level of the battery of the signalling
apparatuses 3, 3’ with which the fire extinguishers 2 be-
longing to the fire extinguishing system 50 are provided,
charge level of the battery of the coordinator device 51
itself, maintenance state in progress, etc.). Onradiolevel,
two simultaneously active radio connections are present:
a wireless connection managed by the wireless trans-
ceiver 58, adapted to communicate in transmission/re-
ception with all the fire extinguishers 2 of the fire extin-
guishing system 50, e.g. using a 2.4GHz frequency con-
nection and a wireless LAN protocol of known type; and
a wireless connection managed by the modem 57, e.g.
on mobile telephone network, to alert an operator in
charge of safety/maintenance of the fire extinguishers 2
in real time. The modem 57 may advantageously send
communications (e.g. an SMS text message) on GSM,
UMTS or other telephony network (by using a SIM card
accommodated in the SIM card housing 60) or an email
message via the Internet.

[0042] The memory 59 may contain a plurality of infor-
mation, e.g. the name of the owner of the fire extinguish-
ing system, the address, the city and for each fire extin-
guisher 2 present in the fire extinguishing system 50, the
registration number of the fire extinguisher 2 associated
to data related to the location of the fire extinguisher 2 in
the building (e.g. the building floor, the number or name
of the room where the fire extinguisher 2 is located).
[0043] Information related to the place in which the co-
ordinator device 51 is located may be stored in the mem-
ory 59 or may be acquired by the GPS signal receiver 62
and processed by an appropriate software (e.g. of the
type used for GPS navigation) residing in the memory 59.
[0044] The power of the coordinator device 51 is sup-
plied by the battery 61, of rechargeable type, which in
turn may be powered/recharged by an external AC/DC
power unit (not shown) connected to network voltage. If
the network voltage is absent, service continuity is en-
sured for a few days by the battery 61.

[0045] The consumption of the battery in case of pro-
longed network voltage absence or the failure of the bat-
tery 61 may be signalled to the operator in charge of the
maintenance of the fire extinguishing system 50 (e.g. by
means of SMS text messages).

[0046] Again with reference to figure 8, the fire extin-
guishers 2 communicate to one another using the re-
spective communication interfaces 31. Each fire extin-
guisher 2 communicates with one or more fire extinguish-
ers 2 within radio range, thus in fact creating a coopera-
tive-type wireless communication network (or mesh net-
work). Furthermore, the fire extinguishers 2 within the
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radio range from the coordinator device 51 communicate
with the latter. When a fire extinguisher 2 is faulty (e.g.
in case of excessively low or excessively high internal
pressure), the faulty fire extinguisher 2 transmits an alarm
message.

[0047] In order to deliver the alarm message to the
operator and/or to the control room, the faulty fire extin-
guisher 2 will firstly send such an alarm message to the
coordinator device 51, which forwards it to the operator’s
mobile device 53 and/or the control room through the
public network 52. Before forwarding such an alarm mes-
sage, the coordinator device generates a data packet
adapted to be transmitted according to the communica-
tion protocol used by the public network 52 with which it
is interfaced, in order to make it compatible therewith,
and may add or remove information. For example, each
fire extinguisher 2 may generate an alarm message con-
taining its own registration number and the indication of
the fault type (e.g. in the form of numeric code known by
both the fire extinguisher 2 and the coordinator device
51). Prior to transmission, the coordinator device 51 may
complete such an alarm message with information relat-
ed to the place where the operator has to intervene.
[0048] If the faulty fire extinguisher 2 is not in direct
radio connection with the coordinator device 51, each
fire extinguisher 2 belonging to the fire extinguishing sys-
tem 50 may act as a repeater for the fire extinguishers 2
within the radio range therefrom, so that the alarm mes-
sage is delivered to the coordinator device 51.

[0049] The coordinator device 51 serves the function
of synchronizing the circuits mounted to the fire extin-
guishers, e.g. by outputting a synchronization signal at
established intervals so as to allow the resynchronization
of the these circuits if these go out of synchronism, and
to control the fire extinguishers 2 belonging to the fire
extinguishing system 50, and furthermore it acts as an
interface towards public networks 52 operating in the ter-
ritory where the fire extinguishing system 50 is located.
[0050] Ifthe public network 52 is a GSM network, when
an alarm message is received by a fire extinguisher 2,
the coordinator device 51 may forward such an alarm
message as an SMS text message to an intended cellular
telephone number. Furthermore, the coordinator device
51 may send the alarm message to a specific service
centre where such an alarm message may be stored,
processed and read.

[0051] The alarm message which is sent contains all
the information for unequivocally identifying and locating
the faulty fire extinguisher 2. By way of example, such
an alarm message may contain: the registration number
ofthe fire extinguisher, the fire extinguishing system own-
er's name, the address, the city, the building floor and
the number or name of the room where the faulty fire
extinguisher 2 is located.

[0052] The alerted operator who goes to the place
where the faulty fire extinguisher is located may then re-
store the operation of the fire extinguisher 2.

[0053] During maintenance interventions, the operator
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may have a maintenance device 70 of the type shown in
figure 10.

[0054] The maintenance device 70 is of the portable
type and comprises a video 71, an alphanumeric key-
board 72, a transceiver 73, a microcontroller 74, a re-
chargeable battery 75 and interface connectors 76.
[0055] The maintenance device 70 acts as aninterface
and is used by the operator to access the memory 25 of
the fire extinguishers 2, and more in general all param-
eters of the circuits 15, 23 and 24. It may be used both
during the steps of installing the fire extinguishing system
50 and later for updates and/or maintenance.

[0056] The network of the fire extinguishing system 50
may advantageously be accessed in a safe mode by en-
tering the user name and password, defined by the op-
erator when the fire extinguishing system 50 is installed,
and then freely editable.

[0057] The maintenance device 70 is designedto com-
municate with each extinguisher 2 and with the coordi-
nator device 51. In order to simplify the operation of the
fire extinguishing system 50, the maintenance device 70
may use the same protocol and frequencies defined for
the fire extinguishing system 50 (e.g. a Wireless LAN
protocol), but system data editing may be enabled ac-
cording to one or more safety conditions, e.g. it may only
occur if the level of the received signal is higher than a
predetermined threshold. Thereby, only the fire extin-
guisher 2 or the coordinator device 51 which is a few tens
of centimetres away from the maintenance device 70
may have a signal strong enough to allow the communi-
cation activation. At the same time, the communication
becomes robust because it can overcome possible
strong intensity, interfering signals.

[0058] The alphanumeric keyboard 72 and the video
71 of the maintenance device 70 serve the function of
entering data into the memory 25 of the electronic circuit
24 and/or into the memory 59 of the coordinator device
51, respectively, and of displaying the information con-
tained in these memories 25, 59 or the parameters of the
fire extinguishing system 50 (signal power, transmission
frequency, etc.).

[0059] The interface connectors 76 may comprise, for
example, a power connector and a USB connector. Both
may be used for recharging the battery 75. The first is
used for recharging the battery 75 from an external
AC/DC power source connectable to the electric network,
the second is used for connecting the maintenance de-
vice 70 to a computer for saving acquired maintenance
data and/orforrecharging the battery 75 through the USB
port.

[0060] Furthermore, the USB connector may be used
for connecting a reading device 80, outside the mainte-
nance device 70, such as for example an RF tag reader,
or a bar code reader. In this case, the memory 25 of the
electronic circuit 24 present on the fire extinguishers 2 is
an RF tag or a barcode, containing identifying information
of the fire extinguisher 2 (e.g. the registration number of
the fire extinguisher 2).
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[0061] Alternatively, the reading device 80 may be in-
tegrated inside the maintenance device 70.

[0062] Furthermore, the maintenance device 70 may
store the performed maintenance intervention history or
only the maintenance interventions which have not yet
been billed.

[0063] When billing, the data are taken from the main-
tenance device 70 and stored in a computer (not shown)
to be appropriately printed.

[0064] Furthermore, by means of the maintenance de-
vice 70, the data present in the memory 25 of the elec-
tronic circuit 24 of each fire extinguisher 2 may be edited
to store information related to the performed mainte-
nance intervention (if the memory so allows and is of the
rewritable type). Storing maintenance data in the memory
25 ensures traceability over time.

[0065] During the maintenance operations, the fire ex-
tinguisher 2 undergoing the maintenance informs the co-
ordinator device 51 that maintenance is in progress. After
maintenance, the fire extinguisher 2 informs the coordi-
nator device 51 of the performed intervention type and
its operativeness. In turn, the coordinator device 51 may
store the type of intervention in its memory 59.

[0066] During maintenance, generally once every six
months, the operator in charge of maintenance replaces
the battery 20 of the electronic circuit 24, carries out pos-
sible maintenance operations and, by means of the main-
tenance device 70, records the type of maintenance car-
ried out in the memory 25 of the fire extinguisher 2.
[0067] Replacing the battery 20 once every six months
is sufficient to ensure the good operation of the signalling
apparatus 3, 3’, particularly if consumption is optimized
by turning on/off both the LASER device 16 and the com-
munication interface 31 at regular intervals (e.g. with
on/off state timing of 100 to 1). For example, for each
long interval 1s, the LASER device 16 lights up for 10ms.
Similarly, the communication interface 31 is turned on
and off. The reception and transmission intervals are
modulated by periods of rest in which the circuits are set
to minimum consumption. Thereby, the battery 20 (under
optimal conditions) reaches a duration of about six
months, i.e. equal to the maximum maintenance time
which is contemplated by many laws regarding the main-
tenance of fire extinguishers.

[0068] The advantages of the present position signal-
ling apparatus for fire extinguishers and fire extinguishing
system comprising such an apparatus are the following.
[0069] The difficulty of finding the fire extinguisher from
as soon as the initial alarm starts in obviously unexpected
situations is considerably reduced. Indeed, concomitant
events often negatively affect the timeliness of interven-
tions, with a consequent increase of damages or even
impossibility to extinguish the fire before it takes uncon-
trollable proportions.

[0070] Since the LASER 16 device which emits the
light beam 7 is integral with the fire extinguisher 2, the
identification of the fire extinguisher 2 itself is facilitated
even if the fire extinguisher 2 is removed from its original
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position indicated by means of the wall signs currently
provided and used.

[0071] In all cases, under poor visibility conditions, the
luminous image 9 is more visible than the signs on the
wall, thus helping to save time during the minutes of first
response to extinguish the fire. The generation of light
beam 7 and luminous image 9 may be independent from
the environmental conditions where the fire extinguisher
is located or may be automatically activated when the
ambient light drops below a predetermined threshold val-
ue (e.g. because it is dark, because the emergency light-
ing system has been activated and/or because of the
presence of smoke), detected by means of the light sen-
sor 28 (when present).

[0072] Furthermore, inthe presence of smoke, the light
beam 7, in addition to the luminous image 9, also be-
comes particularly well visible.

[0073] Again, the presence of sound generator 30 and
pressure sensor 27 promotes the maintenance of the fire
extinguisher 2 under optimal conditions of use, thus al-
lowing to detect possible operating faults and to restore
the optimal conditions of use in a timely manner.
[0074] Furthermore, because the signalling device 3,
3’ is directly mounted to the fire extinguisher, in an inte-
grated form with the latter, possible wires coupling or
connecting it to a fixed resting station are absent, thus
avoiding the risk of creating hindrance for a user of the
fire extinguisher 2 and/or of forming sparks which, in a
gas saturated environment, could cause an explosion.
[0075] Finally, the possibility of creating a wireless
communication network between the fire extinguishers
and with an external control room and/or an operator al-
lows an immediate intervention by a maintenance oper-
ator who may restore the correct operation of the fire
extinguisher which indicated the fault if even only one
fire extinguisher signals a fault event.

[0076] Itis apparentthat changes and variants may be
made to the position signalling apparatus for fire extin-
guishers and to the fire extinguishing system herein de-
scribed and illustrated without therefore departing from
the scope of protection of the present invention.

[0077] For example, several LASER devices 16 (or
several LED devices) may be present. Furthermore, any
other type of optical or optical-electronic device may be
used.

[0078] The electroniccircuit 15, 23, 24 may indifferent-
ly comprise all or only some of the energy converter 19,
the sensor/indicator block 26, the sound generator 30
and the communication interface 31; similarly, the sensor
block 26 may indifferently comprise only one or more of
the pressure sensor 27, the light sensor 28, the temper-
ature sensor 29 and the accelerometer 32.

[0079] Furthermore, the sound generator 30, when
used to generate faulty operation sound signals of the
fire extinguisher 2, may be installed by the side of an
optical faulty operation indicator (e.g. a LED, not shown)
to support the sound signalling with an optical signalling.
[0080] Furthermore, the sound alarm signal may also
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be generated during the fire to further facilitate finding
the fire extinguisher 2.

[0081] Moreover, the coordinator device 51 may be
made in the form of an integrated board adapted to be
interfaced with a computer (e.g. by means of a PCl slot,
a USB interface or other). In this case, the coordinator
device 51 is directly powered by the computer and the
video 55 is the monitor of the computer itself.

[0082] Finally, each fire extinguisher 2, comprising a
signalling apparatus 3, 3’ including an electronic circuit
24 of the type shown in figure 7, and belonging to a fire
extinguishing system 50 of the type shown and described
with reference to figure 8, may store in the memory 25 a
history of alarm events occurred in the fire extinguishing
system 50. As all fire extinguishers 2 belonging to the
fire extinguishing system 50 communicate with one an-
other by means of the signalling apparatus 3, 3’, possible
alarm and/or malfunction messages related to a fire ex-
tinguisher 2 may be transmitted to all signalling appara-
tuses 3, 3’ of the other fire extinguishers 2. Thereby, the
alarm history may be retrieved for later analyses of the
alarms and/or malfunctions which occurred, even in case
of malfunction of the coordinator device 51 or of some
signalling apparatuses 3, 3’ of the fire extinguishers 2
belonging to the fire extinguishing system 50.

[0083] The position signalling apparatus for fire extin-
guishers according to the present invention may be
placed on new and old generation fire extinguishers
present in industrial buildings, hospitals, schools and in
all places specified by the law or regulations of every
respective country.

Claims

1. A position signalling apparatus (3; 3’) for fire extin-
guishers (2), characterized by comprising at least
one optical device (16) and an electronic circuit (15;
23; 24) for powering and controlling the optical de-
vice, the optical device (16) being configured to be
located on a fire extinguisher (2) in a form integrated
therewith and to generate a focused light beam (7)
forming a luminous image (9) at a distance from the
apparatus (3; 3’).

2. An apparatus according to claim 1, wherein the op-
tical device (16) is a LASER device.

3. Anapparatus according to claim 1 or 2, wherein said
processing circuit (15, 23, 24) comprises at least one
communication interface (31) configured for send-
ing/receiving an alarm and/or operation fault signal
of the respective fire extinguisher (2).

4. An apparatus according to claim 3, wherein said
communication interface (31) of each fire extinguish-
er (2) is configured to create a wireless network (50)
with other communication interfaces (31) of other fire
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extinguishers (2).

An apparatus according to claim 4, wherein said
communication interface (31) of each fire extinguish-
er (2) is configured to communicate with respective
communication interfaces (31) of other fire extin-
guishers (2) belonging to the same wireless network
(50).

An apparatus according to any one of the claims 3-5,
wherein said alarm and/or operation fault signal com-
prises at least one of: a registration number of the
respective fire extinguisher (2), the name of an owner
of the respective fire extinguisher (2), the address of
the respective fire extinguisher (2), a number and/or
name of the room where the respective fire extin-
guisher (2) is located.

An apparatus according to any one of the preceding
claims, wherein the electronic circuit (15, 23, 24)
comprises a switch (22) suitable for being operated
to alternately switch on and off and connected to the
optical device (16) to generate a flashing luminous
image (9).

An apparatus according to any one of the preceding
claims, wherein said optical device (16) is powered
by a power signal with pulse width modulation
(PWM).

An apparatus according to any one of the preceding
claims, further comprising a casing (4; 4’) for housing
and protecting the optical device (16) and the elec-
tronic circuit (15, 23, 24), said casing (4; 4’) being
configured so that it can be fixed integrally with a
handle of the fire extinguisher (2) or with a pressure
gauge (11) of the fire extinguisher (2).

An apparatus according to any one of the preceding
claims, wherein said electronic circuit (15, 23, 24)
further comprises a power supply unit (20) and a
processing circuit (21) for the command and control
of the optical device (16) connected to said power
supply unit (20).

An apparatus according to claim 10, wherein said
processing circuit (21) is a microprocessor.

An apparatus according to any one of the preceding
claims, wherein the electronic circuit (15; 23; 24) fur-
ther comprises a memory (25), said memory being
chosen from: magnetic memories, tapes, disks, solid
state memories, radiofrequency labels, bar codes.

An apparatus according to any one of the claims
6-10, wherein the electronic circuit (15; 23; 24) fur-
ther comprises at least one optoelectronic converter
(19) connected to said power supply unit (20) and
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able to absorb light energy, transform it into electrical
energy and supply it to said power supply unit (20).

An apparatus according to any one of the claims
10-13, wherein the electronic circuit (15; 23; 24) fur-
ther comprises at least one buzzer (30) and a sensor
block (26) connected to said processing circuit (21),
the sensor block (26) comprising an alarm sensor
chosen among at least a pressure sensor (27), a
light sensor (28), a temperature sensor (29) and a
movement sensor (32).

An apparatus according to claim 14, wherein said
alarm sensor is configured to generate an alarm sig-
nal for the processing circuit (15, 23, 24), and the
processing circuit (15, 23, 24) is configured to pro-
vide an activation signal fro said buzzer (30) upon
reception of said alarm signal.

An apparatus according to claim 14 or 15, wherein
the pressure sensor (27) is connected to a pressure
gauge (39), said pressure gauge comprising a pres-
sure indicator needle (40) at least partially made of
magnetic material and configured for moving on a
graduated scale (43, 44), and a magnetic sensor (42)
configured to generate a malfunction signal of the
fire extinguisher (2) when said pressure indicator
needle (40) is positioned over said magnetic sensor
(42).

A fire extinguishing system (50) comprising a plural-
ity of fire extinguishers (2) including a respective po-
sition signalling apparatus (3; 3’) according to any
one of the claims 2-17, said fire extinguishing system
(50) further comprising afirst coordinator device (51)
including a first transceiver (58) configured to com-
municate with the position signalling apparatus (3;
3’) of each fire extinguisher (2) for receiving alarm
and/or operation fault signals from said fire extin-
guisher (2), said position signalling apparatuses (3;
3’) being furthermore in reciprocal wireless commu-
nication to form a communication network and being
configured to receive, by means of the communica-
tion interface (31) thereof, alarm and/or operation
fault signals from position signalling apparatuses (3;
3’) of fire extinguishers (2) belonging to the same
communication network and to retransmit, by means
of the communication interface (31) thereof, said
alarm and/or operation fault signals towards further
position signalling apparatuses (3; 3’) belonging to
the same communication network or towards said
first transceiver (58) of the coordinator device (51).

A fire extinguishing system according to claim 17,
wherein said alarm and/or operation fault signals are

encoded signals.

A system according to claim 17 or 18, wherein said
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coordinator device (51) comprises a memory (59)
configured to store at least one of: an alarm and/or
operation fault signal history, identification referenc-
es of all fire extinguishers (2) belonging to the system
(50), one or more telephone numbers to be contact-
ed in case of reception of an alarm and/or operation
fault signal, one or more recipients of a control room
to be contacted in case of reception of an alarm
and/or operation fault signal from a fire extinguisher

).

A system according to claim 19, wherein said coor-
dinator device (51) further comprises a battery (61)
configured to power the coordinator device (51); a
SIM telephone card reader (60) configured to accept
a SIMtelephone card; a second transceiver (57) con-
figured to access a public telephone network, pref-
erably a cellular telephone network, in transmission
and/or reception; a video (55); a GPS receiver, con-
figured to acquire information related to the position
of the coordinator system (51); and a microcontroller
(56) configured to manage the operations of said first
and second transceivers, said memory of the coor-
dinator device and said SIM telephone card reader.

A system according to any one of the claims 17-20,
further comprising a maintenance device (70) includ-
ing a respective transceiver device (73) configured
to communicate with the communication interface
(31) of each fire extinguisher (2) for carrying out at
least one operation from: transmitting and/or receiv-
ing identification references of a fire extinguisher,
transmitting and/or receiving a history of performed
maintenance interventions, receiving possible active
alarm states, receiving possible active operation
faults of the fire extinguisher.

A system according to claim 21, wherein said trans-
ceiver (73) of the maintenance device (70) is further
configured to communicate with the coordinator de-
vice (51) to carry out at least one operation from:
transmitting and/or receiving the company name or
name of the owner of said fire extinguishers, trans-
mitting and/or receiving position information of said
coordinator device (51), transmitting and/or receiv-
ing identification parameters of fire extinguishers be-
longing to the system (50), transmitting and/or re-
ceiving at least one telephone number, transmitting
and/or receiving a network address, transmitting en-
coding codes, receiving possible active alarm states,
receiving possible active operation faults.

A system according to claim 21 or 22, wherein said
maintenance device (70) further comprises at least
one reading device (80) freely chosen from a bar
code readerand an RFID label reading and/or writing
device.
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