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(57)  Aninert gas fire-fighting apparatus (100) com-
prises a plurality of cylinders (10) containing an inert
gas, connected to a plurality of delivery nozzles (14) dis-
posed inside a room (1), a fire detecting/extinguishing
station (7) able to receive a control signal indicating a
fire alarm and accordingly to send a control signal to first
actuator means (22) able to actuate the discharge of ex-
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Inert gas fire-fighting apparatus and relative method for extinguishing fires

tinguishing gas, oxygen sensor means (4) able to detect
the percentage volume of oxygen in the room (1) and
an oxygen detection station (3) able to acquire data in-
dicating the percentage volume of oxygen detected by
the oxygen sensor means (4) and accordingly to send
control signals to second actuator means (5) able to
close/open the flow of extinguishing gas towards the de-
livery nozzles (14).
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Description

[0001] The present invention refers to an inert gas
fire-fighting apparatus and a relative method for extin-
guishing fires.

[0002] Total flooding technology is based on the intro-
duction of inert gas into the room involved in the fire.
The inert gas saturates the environment of the room
causing the percentage of oxygen to decrease in such
a manner as to cause the self-extinguishing of the fire.
[0003] To extinguish fires in closed environments
wherein people are present, such technology presup-
poses that, after release of the inert gas, a certain per-
centage of oxygen necessary for people present in the
room to breathe is maintained.

[0004] Inert gas fire-fighting apparatuses of the prior
art are currently made up of the following items:

- one or more banks of cylinders containing a certain
amount of extinguishing gas,

- two or more smoke detectors disposed in the room
in which the fire is to be detected, and

- afire detecting and extinguishing station operative-
ly connected to the smoke detectors and to the
banks of cylinders.

[0005] The amount of inert extinguishing gas con-
tained in the cylinders is such as to ensure both that the
fire is extinguished and that people can remain in the
room. In fact, itis necessary to ensure that, after release
of the extinguishing gas contained in the cylinders, a vol-
ume percentage of residual oxygen of about 12% is
maintained in the room. This percentage of oxygen is
sufficient to ensure both that the fire is extinguished and
that people present in the room can breathe properly.
[0006] Operation of said apparatuses according to the
prior art takes place according to the following proce-
dure:

- a first smoke detector sends a pre-alarm signal to
the station,

- in the event of fire, a second smoke detector con-
firms this event,

- onreceiving the confirmation signal, the station be-
gins an extinguishing gas discharge sequence,

- when 20/30 seconds have passed from receipt of
the confirmation signal, the station sets actuation
means that control discharge by acting on the valve
of a pilot cylinder.

[0007] Said actuation means causes total discharge
of the extinguishing agent contained in the cylinders un-
til they are completely emptied, without any possibility
of intercepting or interrupting release.

[0008] Assaid previously, the amount of extinguishing
agent to be stored in the cylinders must be such as to
allow:
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- extinguishing of the fire, and

- maintaining a percentage of residual oxygen of
about 12% in volume in the room to be protected,
to allow people to remain in the room and to ensure
an extinguishing concentration for at least 10 min-
utes from when discharge of the extinguishing
agent took place.

[0009] Total flooding fire-fighting apparatuses are
conventionally designed and sized taking into account
the overall volume of the room, without considering the
furnishings and/or the volume of the material to be pro-
tected.

[0010] Sometimes the furnishings and the goods to
be protected can occupy such a volume as to reduce
substantially the gross volume of the room causing, in
the event of fire, an excessive concentration of extin-
guishing agent and, consequently, a reduction in the re-
sidual oxygen, which proves insufficient for people
present in the room to breathe.

[0011] Insome cases, also, the leakage of extinguish-
ing gas due to wear on the seals of casings is such that
the amount of extinguishing agent released into the
room to be protected is insufficient to extinguish the fire.
[0012] All these factors can have a decisive influence
on the percentage of residual oxygen that, on the con-
trary, should always be constant for the reasons set forth
above.

[0013] The object of the present invention is to over-
come the drawbacks of the prior art by providing an inert
gas fire-fighting apparatus and a relative method for ex-
tinguishing fires able to maintain a substantially con-
stant residual percentage of oxygen when the volume
to be flooded or the planned concentrations of the ex-
tinguishing agent varies.

[0014] This object is achieved in accordance with the
invention with the apparatus and the method according
to appended independent claims 1 and 11, respectively.
[0015] Advantageous embodiments of the invention
are apparent from the dependent claims.

[0016] The inert gas fire-fighting apparatus according
to the invention comprises:

- aplurality of cylinders containing an inert gas of the
extinguishing type (such as, for example, nitrogen
or argon), connected to a plurality of delivery noz-
zles suitable to deliver the inert gas into a room, and

- afire detecting/extinguishing station able to receive
control signals indicating a fire alarm and to send
accordingly control signals to first actuator means
able to actuate discharge of the extinguishing gas
from the cylinders towards the deliver nozzles.

[0017] The peculiar characteristic of the invention is
represented by the fact that the fire-fighting apparatus

further comprises:

- airsensor means able to detect the percentage vol-
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ume of at least one component of the air inside the
room, and

- a station for detection of the concentration of oxy-
gen, of extinguishing gas or of another component
of the air able to acquire data indicating the percent-
age volume of oxygen, of inert gas or of another
component of the air detected by the air sensor
means and to send accordingly control signals to
second actuator means able to open/close the flow
of extinguishing gas towards the delivery nozzles.

[0018] In this way, during release of the extinguishing
gas, the percentage of oxygen inside the room is main-
tained above a [first] threshold value ensuring that the
air is breathable and below a [second] threshold value
ensuring that the fire is extinguished.

[0019] Further characteristics of the invention will be
made clearer by the detailed disclosure which follows,
referring to a purely exemplary and therefore non-limit-
ing embodiment thereof, illustrated in the appended
drawings, in which:

- Figure 1 is a perspective view diagrammatically il-
lustrating a fire-fighting apparatus according to the
invention;

- Figure 2 is a block diagram illustrating diagrammat-
ically an oxygen control station connected to an ox-
ygen sensor and to a solenoid actuator, forming part
of the fire-fighting apparatus according to the inven-
tion; and

- Figure 3 is a diagrammatic view illustrating the con-
nection in cascade of a bank of cylinders of the fire-
fighting apparatus according to the invention.

[0020] The fire-fighting device according to the inven-
tion is described with the aid of the figures.

[0021] Figure 1 diagrammatically illustrates a fire-
fighting apparatus according to the invention, indicated
as a whole with reference numeral 100. The fire-fighting
apparatus 100 is applied to a room 1, illustrated by way
of example as a closed, parallelepiped shaped room.
The room 1 is provided with an access door 2 in the front
wall and can be provided with windows (not shown) in
the side walls.

[0022] Outside the room 1, near a side wall of the
room 1, there is disposed a bank of cylinders 10. Each
cylinder 10 contains an inert gas, such as argon, for ex-
ample, able to saturate the air, so as to lower the content
of oxygen in order to cause extinguishing of the fire.
[0023] As shown better in Figure 3, at the top of each
cylinder 10 there is mounted a fast-opening discharge
valve 20, able to open/close the communication be-
tween the inside of the cylinder 10 and an exit or dis-
charge mouth 21 thereof. Such a discharge valve 20 is
described in detail in European patent application No.
02425312.2 in the name of the same applicant and in-
corporated herein as a reference.

[0024] Returning to Figure 1, the discharge mouths
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21 of each valve 20 are connected to respective flexible
hoses 11. The hoses 11 are connected to a manifold 12
which branches off into a plurality of branch pipes or
ducts 13 disposed in the roof of the room 1. Connected
to the branch pipes 13 there is a plurality of discharge
nozzles 14 disposed beneath the roof of the room and
able to release the inert gas coming from the cylinders
10 inside the room 1.

[0025] In the manifold 12, downstream of the dis-
charge hoses 11 coming from the cylinders 10, a line
switch 15 is installed, which signals the flow of gas to-
wards the discharge nozzles 14 in the event of actuation
of the valves 20 of the cylinders.

[0026] A plurality of smoke detectors 6 able to detect
the presence of smoke inside the room 1 is applied to
the inside facing surface of the roof of the room 1. Even
if four smoke detectors 6 are shown in Figure 1, the
number of these detectors can vary according to the vol-
ume to be controlled.

[0027] The smoke detectors 6 are preferably dis-
posed on the roof in a high position, since the smoke
developed by fire tends to rise upwards.

[0028] The smoke detectors 6 are operatively con-
nected to a fire detecting/extinguishing station 7 dis-
posed in a wall of the room 1 and accessible to an op-
erator. The smoke detectors 6 are connected to the de-
tecting/extinguishing station 7 by means of electrical ca-
bles 60 able to convey a control signal to the station 7
inresponse to the detection of smoke by the detectors 6.
[0029] An alarm push-button 8 with an electric/manu-
al switch and an acoustic/optical alarm 9 are connected
to the detecting/extinguishing station 7 by means of re-
spective electrical cables 80 and 90.

[0030] The push-button 8 is disposed in a wall of the
room 1, in a position accessible to the user. In this man-
ner, in the event of fire the user can operate the push-
button 8 to send a control signal indicating a fire alarm
to the station 7 through the electrical line 80.

[0031] The alarm 9 is disposed in a wall of the room
1 in a position visible to the user. In this manner, when
the station 7 receives a control signal indicating a fire
from the smoke detectors 6 and/or from the alarm push-
button 8, it sends a control signal by means of the elec-
trical line 90 to the alarm 9, which gives out an acoustic
and/or an optical alarm signal.

[0032] The detecting/extinguishing station 7 is con-
nected, by means of the electrical line 70, to the actuat-
ing apparatus of the discharge valves 20 of the cylinders
10 to control discharge of the extinguishing gas.
[0033] In particular, the electrical line 70 coming from
the station 7 is connected to a solenoid valve 22 installed
in the discharge valve 20 of a pilot cylinder 10, that is to
say, of the first cylinder of the bank of cylinders 10. The
solenoid valve 22 has an outlet 23 communicating with
the inside of the cylinder 10 and a gate pin which opens/
closes the outlet 23. This gate pin is moved by a solenoid
actuator controlled by a control signal coming from the
station 7 through the electrical line 70.
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[0034] Inside the room 1 there are installed oxygen
sensors 4 able to detect accurately the percentage vol-
ume of oxygen contained in the room 1. The oxygen
sensors 4 can be three in number, for example, situated
in various positions in the room 1.

[0035] The oxygen sensors 4 are connected, by
means of an electrical line 40, to an oxygen detection
station 3, which is situated in a wall of the room 1. The
oxygen detection station 3 is connected, by means of
an electrical line 30, to an apparatus for closing the dis-
charge valves 20 of the bank of cylinders.

[0036] In particular, the electrical line 30 sends a con-
trol signal from the oxygen detection station 3 to a sec-
ond solenoid valve 5 installed on the pilot discharge
valve 20 of the first cylinder 10 of the bank.

[0037] With reference to Figure 2, the oxygen sensor
block 4 comprises:

- agroup of LED 41 to signal operation of the sensor
4,

- a power supply 42 to supply the electronics of the
sensor 4,

- an interface 43 to exchange signals and data with
the oxygen detection station 3,

- an oxygen sensor proper 44 to detect the oxygen
concentration in the room 1, and

- atemperature sensor 45 to detect the temperature
in the room 1.

[0038] The block of the oxygen detection station 3
comprises:

- agroup of LED 31 to signal operation of the station
3,

- a power supply 32 to supply the electronics of the
station 3,

- a first interface 33 to exchange signals and data
with the oxygen sensors 4,

- a control panel 36 provided with alphanumerical
display to display information,

- asecond interface 37 to exchange signals with the
second solenoid valve 5,

- aCPU 38 to process the data received from the ox-
ygen sensors 4, and

- amemory 39 to store data entered by the operator.

[0039] A minimum threshold value S, pre-set by the
operator is stored in the memory 39. The minimum
threshold value S, is equal to a minimum percentage
volume of oxygen. S, is pre-set to a percentage vol-
ume value of oxygen comprised in a range of 12-14%,
preferably between 12 - 13%.

[0040] A maximum threshold value S, pre-set by
the operator is also optionally stored in the memory 39.
The maximum threshold value S, is equal to a maxi-
mum percentage volume of oxygen above which satu-
ration of the air suitable to extinguish the flames of a fire
cannot be guaranteed. S,,,, is pre-set to a percentage
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volume value of oxygen comprised in a range of 13 - 15
%, preferably between 13 - 14%.

[0041] Clearly the S, value must be greater than
the S, value.
[0042] Furthermore, atime interval T is optionally pre-

set in the memory 39, sufficient to ensure that fire is ex-
tinguished completely when air saturated with an oxy-
gen percentage of about 12% is maintained. This time
interval can be selected in a range from 5 to 15 minutes
and preferably it is not less than 10 minutes.

[0043] When discharge of the extinguishing gas is ac-
tuated, the oxygen detection station 3 is put into opera-
tion and acquires from the sensors 4 in real time,
through the line 40, the data indicating the percentage
volume of oxygen. The CPU 38 processes the data ac-
quired and compares them in real time with the minimum
threshold value S,,;,. If the value for the percentage vol-
ume of oxygen falls below S, the CPU 38, through the
interface 37 and the line 30, sends a control signal to
the second solenoid valve 5 to order closure thereof.
[0044] If in the time interval T starting from closure of
the solenoid valve 5 the value for percentage volume of
oxygen exceeds the second threshold S,,,, the CPU
38 sends another control signal to the second solenoid
valve 5 through the interface 37 and the line 30 to order
reopening thereof.

[0045] Once the time T has passed, the oxygen de-
tection station 3 is reset.

[0046] Clearly, instead of the oxygen sensors 4 air
sensors able to measure another component of air, such
as nitrogen, carbon dioxide or argon, for example, could
be used. Accordingly, said air sensors send the oxygen
detection station 3 a signal indicating the air component
measured. Thus the oxygen detection station 3 indirect-
ly works out the percentage of oxygen contained in the
room 1.

[0047] In this case the oxygen detection station 3 has
in its memory 39 a conversion table able to convert the
percentage of the air component detected into a per-
centage of oxygen.

[0048] The second solenoid valve 5 comprises an in-
let 51, an outlet 52 and a gate pin which opens/closes
the communication between the inlet 51 and the outlet
52. The gate pin is driven by a solenoid actuator con-
trolled by a control signal coming from the oxygen de-
tection station 3 through the electrical line 30.

[0049] The solenoid valve 5 can be a three-way valve
and can therefore provide a third exhaust outlet 53 (Fig-
ure 2) that serves for depressurization of the upper
chamber of the piston of the discharge valve 20.
[0050] With reference to Figure 3, the discharge
valves 20 of the cylinders 10 has a cover 24, at the top
of which there is mounted a T-connector 25 communi-
cating with the upper chamber of the plunger/gate pin
of the respective discharge valve 20.

[0051] The outlet 52 of the second solenoid valve 5 is
connected to the inlet of the T-connector 25 of the pilot
valve.
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[0052] The outlet of the T-connector 25 of the pilot
valve is connected, by means of a hose 27, to the inlet
of the T-connector 25 of the second valve and so on, so
as to connect all the valves 20 of the bank of cylinders
10 in cascade. The outlet of the T-connector 25 of the
last cylinder 10 of the bank is closed by an exhaust valve
26.

[0053] Returning to the pilot discharge valve 20, the
outlet of the first solenoid valve 22 is connected by
means of a hose 28 to the inlet of a pneumatic actuator
29 installed in the discharge valve 20. The pneumatic
actuator 29 has a stem able to break a breakable disk
inside the discharge valve 20 to allow the passage of
gas inside a duct of the discharge valve 20.

[0054] The outlet of the pneumatic actuator 29 is con-
nected by means of a flexible hose 56 to the inlet 51 of
the second solenoid valve 5.

[0055] With reference now in particular to Figures 1
and 3, operation of the fire-fighting apparatus 100 is de-
scribed.

[0056] Under normal conditions, the first solenoid
valve 22 of the pilot discharge valve 20 is normally
closed, whilst the second solenoid valve 5 of the pilot
discharge valve 20 is normally open.

[0057] When a fire or a fire beginning breaks out in
room 1, the smoke detectors 6 detect the presence of
smoke and, accordingly, they send an alarm signal to
the detecting/extinguishing station 7 through the electri-
cal lines 60. Generally, a first alarm signal is sent from
a first detector 6 and a second confirmation alarm signal
from a second detector 6.

[0058] As an alternative to or in combination with the
alarm signal from the smoke detectors 6, a further alarm
signal coming from the alarm push-button 8, operated
by a user, can reach the detecting/extinguishing station
7 through the electrical line 80.

[0059] Once the alarm signal and the alarm confirma-
tion signal have been received the detecting/extinguish-
ing station 7, through the electrical line 90, sends a con-
trol signal to the acoustic/optical alarm 9 which gives off
an acoustic or an optical alarm signal to warn people
inside the room 1 of the danger of fire.

[0060] At the same time, the detecting/extinguishing
station 7 sends the first solenoid valve 22 of the pilot
discharge valve 20 a control signal through the electrical
line 70. As a result, the solenoid actuator operates the
gate pin of the first solenoid valve 22.

[0061] Then the first solenoid valve 22, which was
normally closed, opens and the gas inside the first cyl-
inder 10 passes through the first solenoid valve 22 and
the hose 28 and reaches the pneumatic actuator 29. As
a result, the gas operates the steam of the pneumatic
actuator 29, which breaks the breakable disk inside the
discharge valve 20 allowing the passage of gas.
[0062] Consequently, the gas leaves the pneumatic
actuator 28 through the hose 56, passes through the
second solenoid valve 5 which is normally open and
then it passes through the T-connectors 25 and the hos-
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es 27 for connection in cascade, so as to reach the up-
per chamber of the piston of each valve 20 of the bank
of cylinders. As a result the gate pins of all the discharge
valves 20 are operated in cascade and discharge of the
extinguishing gas from the discharge mouths 21 of all
the cylinders of the bank takes place.

[0063] Through the hoses 11, the manifold 12 and the
branch ducts 13 the extinguishing gas reaches the dis-
charge nozzles 14 from which it exits, spreading in to
the room 1. As aresult, as the extinguishing gas spreads
in the room 1, there is a gradual saturation of the oxygen
contained in the room 1. Thus the percentage volume
of oxygen in the room 1 begins to fall.

[0064] During the introduction of inert gas into the
room 1, the oxygen sensors 4 continuously detect the
percentage volume of oxygen presentin the room 1 and,
through the electrical line 40, send the oxygen detection
station 3 data indicating the oxygen values detected. In
the oxygen detection station 3, the data indicating the
percentage volume of oxygen coming from the oxygen
sensors 4 is compared with the pre-set minimum thresh-
old value S;,.

[0065] When a percentage volume of oxygen below
about 13-14% is reached in the room 1, the process of
extinguishing the fire, which no longer has sufficient ox-
ygen for the combustion process, begins.

[0066] If there is any gas remaining in the cylinders
10, this gas continues to be introduced into the room 1.
Thus, as aresult, the percentage volume of oxygen con-
tinues to fall until the pre-set minimum threshold S, is
reached. Accordingly, the oxygen detection station 3
sends a control signal through the electrical line 30 to
the solenoid actuator of the second solenoid valve 5.
[0067] Consequently, the second solenoid valve 5,
which was normally open, closes, cutting off the flow of
gas which reaches the head of the valves 20 of the bank
of cylinders through the T-connectors 25 and the hoses
27. Accordingly, the upper chamber of [each] piston of
the discharge valves 20 is no longer pressurized and is
depressurized by means of the second outlet 53 of the
solenoid valve 5. Thus the discharge valves 20 close in
cascade interrupting the discharge of gas. As a result,
gas is no longer introduced into the room 1 and thus the
percentage volume of oxygen does not fall beneath the
minimum threshold value S, avoiding risks for people
remaining in the room 1.

[0068] Inside the room 1 there may be several doors
or windows, which are not able to ensure a tight seal
against the outside environment. Thus, inside the room
1 air can enter from the outside and gas can escape to
the outside. Therefore, after delivery of gas has been
interrupted, the percentage volume of oxygen in the
room 1 can increase to reach a value higher than
14-15%, above which fire could flare up again.

[0069] Thus, if within the preset time T starting from
closure of the solenoid valve 5 the oxygen sensors 4
detect a percentage of oxygen in the room 1 which
reaches the second pre-set threshold value S,,,, the
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oxygen detection station 3 sends a control signal to the
solenoid actuator of the solenoid valve 5 which closes
the depressurisation outlet 53 and opens again the con-
nection between the inlet 51 and the outlet 52, ordering
discharge in cascade of all valves of the cylinders. Ex-
tinguishing gas is then introduced into the room 1 again,
causing the volume percentage of oxygen to fall again.
[0070] With said apparatus, in the time interval T the
volume percentage of oxygen in the room 1 remains at
a substantially constant value in the range between S ,;,,
- Sihax- In this manner, complete extinguishing of the fire
and at the same time maximum safety of the operators
breathing the air contained in the room 1 is ensured.
[0071] Once time T has passed from closure of the
solenoid valve 5, the oxygen detection station 3 is re-
set to be ready for a new operating cycle.

[0072] It should be noted that with the fire-fighting ap-
paratus according to the invention, it is not necessary to
carry out a precise calibration of the cylinders according
to the volume of the room to be controlled. In fact the
bank of cylinders 10 can safely be oversized with the
addition of reserve cylinders that will be actuated only
in case of necessity, that is to say, for example, when
there is leakage from the doors or the windows of the
room to be controlled.

[0073] Furthermore, the fire-fighting apparatus ac-
cording to the invention proves particularly suitable to
be applied to rooms destined to hold particularly bulky
objects, apparatuses and furniture that considerably af-
fect the volume of air contained in the room with respect
to an empty room.

[0074] In the present detailed description, the fire de-
tecting/extinguishing station 7 and the oxygen detection
station 3 are connected to the respective detector
means (6, 4) and to the respective actuator means (22,
5) by means of electrical wiring. However, instead of an
electrical wiring, a wireless type connection can be pro-
vided.

[0075] Furthermore, the particular embodiment has
been illustrated in which the first solenoid valve 22 is
installed in the pilot discharge valve 20 and the second
solenoid valve 5 is mounted on top of the pilot valve.
However, the first solenoid valve 22 can be replaced
with generic actuator means able to actuate discharge
of the gas contained in the cylinders 10 and the second
solenoid valve can be replaced with generic actuator
means able to open/close the flow of gas from the cyl-
inders 10 to the discharge nozzles 14.

[0076] Numerous changes and modifications of detail
within the reach of a person skilled in the art can be
made to the presentinvention without thereby departing
from the scope of the invention as set forth in the ap-
pended claims.

Claims

1. Aninert gas fire-fighting apparatus (100) compris-
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ing:

- a plurality of cylinders (10) containing an inert
gas of the extinguishing type, connected to a
plurality of delivery nozzles (14) able to deliver
the inert gas into a room (1), and

- afire detecting/extinguishing station (7) able to
receive control signals indicating a fire alarm
and accordingly to send control signals to first
actuator means (22) able to actuate the dis-
charge of extinguishing gas from the cylinders
(10) towards the delivery nozzles (14),

characterised in that it comprises:

- airsensor means (4) able to detect the percent-
age volume of at least one component of the
air in said room (1), and

- anoxygen detection station (3) able to acquire
data indicating the percentage volume of a
component of air detected by the air sensor
means (4) to calculate the percentage of oxy-
gen contained in the room (1) and accordingly
to send control signals to second actuator
means (5) able to close/open the flow of extin-
guishing gas towards said delivery nozzles
(14).

An apparatus according to claim 1, characterised
in that said air sensor means (4) comprise oxygen
sensors able to detect the volume percentage of ox-
ygen in the room (1).

An apparatus according to claim 1 or 2, character-
ised in that said oxygen detection station (3) com-
prises:

- amemory (39) to store at least a threshold val-
ue (Spin » Smax) Pre-set by the user, indicating
a value for the percentage volume of oxygen
and

- aCPU (38) to compare the value of the percent-
age volume of oxygen detected directly or indi-
rectly by the air sensor means (4) with said at
least one pre-set threshold value.

An apparatus according to claim 2 or 3, character-
ised in that said oxygen sensor means (4) com-
prise: a power supply (42), an oxygen sensor (44),
a temperature sensor (45) and an output interface
(43) operationally connected to a respective acqui-
sition interface (33) of said oxygen detection station

3).

An apparatus according to any one of the preceding
claims, characterised in that said oxygen detec-
tion station (3) comprises a power supply (32), a
control panel (36) and an output interface (37) op-
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eratively connected to said second actuator means

®).

An apparatus according to any one of the preceding
claims, characterised in that said oxygen sensor
means (4) and/or said oxygen detection station (3)
comprise optical signalling means (41, 31) to signal
their operation.

An apparatus according to any one of the preceding
claims, characterised in that said second actuator
means comprise a solenoid valve (5) provided with
a solenoid actuator.

An apparatus according to claim 7, characterised
in that said solenoid valve (5) is mounted on top of
a pilot discharge valve (20) of a bank of cylinders
(10) connected in cascade.

An apparatus according to any one of the preceding
claims, characterised in that said first actuator
means comprise a solenoid valve (22) provided with
a solenoid actuator mounted in a pilot discharge
valve (20) of a bank of cylinders (10) connected in
cascade.

An apparatus according to any one of the preceding
claims, characterised in that it comprises smoke
detection means (6) able to detect the presence of
fire in said room (1) and operatively connected to
said detecting/extinguishing station (7).

A fire extinguishing method comprising the follow-
ing steps:

- sending a fire alarm signal to a fire detecting/
extinguishing station (7), and

- in compliance with receipt of the alarm signal,
sending by the fire detecting/extinguishing sta-
tion (7) of a control signal to first actuator
means (22) to actuate discharge of the extin-
guishing gas inside a room (1),

characterised in that it further comprises the steps
of:

- detecting the percentage volume of oxygen
contained in the room (1),

- comparing the detected percentage volume of
oxygen with at least one pre-set threshold value
(Smin' Smax)’ and

- according to the result of the comparison, send-
ing of a control signal to second actuator means
(5) to open/close the discharge of extinguishing
gas inside said room (1).

A method according to claim 11, characterised in
that said comparison step comprises comparison
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13.

14.

15.

16.

17.

18.

19.

20.

12

of the detected value for the percentage volume of
oxygen with a pre-set minimum threshold value
(Smin) so that, if the detected value for the percent-
age volume of oxygen is equal to or less than said
pre-set minimum threshold value (S,,;,), a control
signal is sent to said second actuator means (5) to
shut off the discharge of extinguishing gas.

A method according to claim 12, characterised in
that said pre-set minimum threshold value (S, is
comprised in the range between 12- 14%.

A method according to claim 13, characterised in
that said pre-set minimum threshold value (S,;,) is
comprised in the range between 12- 13%.

A method according to any one of claims 11 to 14,
characterised in that said comparison step com-
prises comparison of the detected value for the per-
centage volume of oxygen with a pre-set maximum
threshold value (S ,,), so that if the detected value
for the percentage volume of oxygen is equal to or
greater than said pre-set maximum threshold value
(Smax), @ control signal is sent to said second actu-
ator means (5) to open the discharge of extinguish-
ing gas again.

A method according to claim 15, characterised in
that said pre-set maximum threshold value (S,,,)
is comprised in the range between 13-15%.

A method according to claim 16, characterised in
that said pre-set maximum threshold value (S,,,)
is comprised in the range between 13-14%.

A method according to any one of claims 11 to 17,
characterised in that said comparison step is per-
formed for a pre-set time interval (T) apt to ensure
that the fire is completely extinguished.

A method according to claim 18, characterised in
that said pre-set time interval (T) is comprised in
the range between 5-15 minutes.

A method according to claim 18, characterised in
that said pre-set time interval (T) is greater than 10
minutes.
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