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(54) Fire extinguishing equipment for mounting on a pressurized container

(57) A fire extinguishing appliance is provided with
an automatic release mechanism having a spring (1),
which supplies a spring force and is kept tensioned by a
release element (3). When the release element (3) is
broken because of heating, a physical load or an electri-
cal impact automatically supplies a pressure force to a
valve of a pressurized container (6), ensuring that the
contents of fire extinguishing particles in the container
are distributed via a continuous cavity from the container
to a predetermined area.
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Description

The prior art

[0001] The invention relates to a fire extinguishing ap-
pliance for mounting on a pressurized container, said
container comprising a bottle which contains fire extin-
guishing particles in liquid or gaseous state, and a valve
through which the fire extinguishing particles flow out of
the container, said appliance comprising a release ele-
ment which may be broken down by thermal or mechan-
ical impact, an arm which is present on the valve, and a
spring which is fixedly mounted on the bracket and press-
es against the arm.

[0002] Automaticrelease of pressurized containers for
fire extinguishing is known inter alia from portable fire
extinguishers on which a thermally released sprinkler is
mounted. These systems are known especially from fire
protection of small installations in engine rooms and proc-
ess areas. The products are installed in the immediate
vicinity above the installation which they fire-protect. In
case of a fire in a fire-protected installation, the heat of
the fire ascends, whereby the heat-sensitive element of
the sprinkler head is released, and the extinguishant
flows out of the container of the fire extinguisher and is
distributed via the spreading plate of the sprinkler over
the fire-protected installation.

[0003] Onedrawback of the mentioned principle is that
the heat-sensitive element of the sprinkler and thereby
the container have to be mounted above the fire-protect-
ed installation in order to achieve relatively rapid and cer-
tain release of the appliance. Another drawback is that
the distribution of the extinguishant takes place via the
distribution plate of the sprinkler, whereby a larger
amount of the extinguishantis distributed in areas outside
the fire.

[0004] Further, itis a requirement that the pressure of
the pressurized containers must be capable of being
monitored. This takes place by means of a manometer
which is mounted in direct connection with the pressu-
rized cavities of the containers.

[0005] One drawback of this technique is that a ma-
nometer occupies space, and that a connection to the
pressurized cavity of the container per se involves a risk
of leakage.

[0006] Another drawback of the prior art is moreover
that a manometer must be read visually to ensure that
the container has the required pressure. In some cases
it has been attempted to solve the latter by mounting
manometers with an electrical alarm or pressure switch-
es with contact to the pressurized cavity in the container.
These devices occupy space, and they are relatively ex-
pensive.

[0007] Ithas been attempted to remedy the mentioned
drawbacks by a second known appliance, in which a
pressurized container is connected with a plastics hose
whose end opposite the pressurized container connec-
tion is closed. The pressurized plastics hose is mounted
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on or above the fire-protected installation. In case of a
fire, the heat from the fire will weaken the hose, causing
one or more holes in the hose from which the extinguis-
hant is distributed at the scene of the fire. One drawback
of this invention is that a relatively great heat impact is
required before the appliance releases, and that the ap-
pliance provides a relatively imprecise distribution of the
extinguishant because of the relatively indeterminate
holes which are produced in the hose.

[0008] It has been attempted to remedy these draw-
backs in a third known appliance, in which one ore more
pressurized containers filled with extinguishants are
closed by one or more valves, which are controlled elec-
trically or pneumatically, and in which the control is con-
trolled by one ore more fire detection devices arranged
in the protected area, and in which the valves of the pres-
surized bottles are connected with a pipe device having
nozzles mounted thereon which are arranged in the fire-
protected area.

[0009] In case of a fire, the fire is detected by the de-
tection device, and then the valves of the pressurized
bottles are activated automatically, and the extinguishant
is distributed automatically via the nozzles, which are ar-
ranged in the fire-protected area.

[0010] One drawback of these devices is that they are
relatively complicated and expensive and exacting in
terms of maintenance, and that this type of devices is
best suited for the protection of relatively large and ex-
pensive installations and areas.

The object of the invention

[0011] The object of the present invention is to provide
a more expedient solution to the above-mentioned prob-
lems for the fire protection of small and medium-sized
installations.

[0012] This is achieved according to the invention by
means of an appliance, in which a release element is
disposed between the container and the arm so that,
when the release element is broken down, the arm is
pressed down on the valve by the spring, whereby the
fire extinguishing particles are released to the surround-
ings.

[0013] The release element keeps the spring ten-
sioned and may be broken down by heat and/or a me-
chanical impact.

[0014] The arm is connected directly with the valve on
the pressurized container.

[0015] In order to improve the spreading of the fire ex-
tinguishing particles, a nozzle housing may be mounted
on the valve so that the arm is connected with the nozzle
housing, as stated in claim 2.

[0016] The nozzle housing is a body with a continuous
cavity having an inlet opening with a seat and an outlet
opening, on which a standard container containing a
compressed gas and an extinguishant and a standard
bottle valve is mounted, so that the seat of the inlet hole
and the bottle valve match and form a leakage-proof con-
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nection at mutual contact.

[0017] The invention operates in that the release ele-
ment is broken down when it is subjected to heat or a
mechanical impact. Hereby, the tensioned spring is re-
leased, whereby the spring supplies its spring force to
the arm, which in turn presses down on the valve, where-
by the fire extinguishing particles are released to the sur-
roundings and are distributed at the scene of the fire via
a hose or a pipe, as stated in claim 3.

[0018] When, as stated in claims 4 and 5, the contin-
uous cavity of the nozzle housing is configured as an
inlet opening having a seat connected with a pipe or a
hose arranged on the valve, and the outlet opening of
the body is configured as a nozzle opening, it is ensured
that the compressed gas in the container is supplied in
precise drop sizes and in a precise distribution at the
scene of the fire.

[0019] When, as stated in claim 6, the release element
is configured with a liquid-filled glass bulb or a meltable
link or a shape memory element which is broken down
by heat, and the release element s arranged surrounded
by an electrical source of heat in the form of a hot wire
or another type of a heating element which is heated by
an electrical source of energy controlled via a thermo-
couple or another electrical fire detection device, the fol-
lowing is achieved:

[0020] When afire affects the thermocouple or another
electrical fire detection device, electric currentis supplied
to the heaf source which surrounds the heat-sensitive
release element. When the element is subjected to heat
or a mechanical impact, it is broken down. Hereby, the
tensioned spring is released, whereby the spring supplies
its spring force through the arm on the nozzle housing,
whereby the inlet of the nozzle housing via its seat is
pressed against the valve of the container, thereby form-
ing aleakage-proof connection between the inlet opening
and the valve, which presses the valve of the container
down into the container, thereby causing the container
valve to open to the container cavity, whereby the com-
pressed gas in the container presses the contents of ex-
tinguishant in the container via the container valve and
the inlet opening of the body into the continuous cavity
and out of the outlet opening of the body, from which the
extinguishant is distributed.

[0021] The appliance may be provided with a mechan-
ical device for manual release of the fire extinguishing
appliance. The mechanical device consists of a holder,
which accommodates a piston in the form of a rod with
an axial direction perpendicular to the longitudinal axis
of the release element, and with an axial movement to-
ward the release element, which is locked by a pin, lock
or another manually openable locking unit.

[0022] This ensures that, in case of a fire, the locking
unit, which prevents the piston from contacting the re-
lease element, may be opened manually. Then, the pis-
ton is affected manually for breaking down the release
element, whereby the tensioned spring is released and
supplies its spring force to the nozzle housing, whereby

10

15

20

25

30

35

40

45

50

55

the inlet of the nozzle housing via its seat is pressed
againstthe valve ofthe container, thereby creating aleak-
age-proof connection between the inlet opening and the
valve, which presses the valve of the container down into
the container, causing the container valve to open to the
container cavity, following which the compressed gas in
the container presses the contents of extinguishant in
the container via the valve and the inlet opening of the
body into the nozzle housing and out of the outlet opening
of the body, from which the extinguishant is distributed.
[0023] The nozzle housing may be configured with an
inlet opening having a seat with a connection to a cavity
consisting of a pipe or a hose.

[0024] The outlet opening of the nozzle housing may
be configured as a cylindrical cavity with a constriction
at the outlet.

[0025] A pipe member may be positioned in the cylin-
drical cavity. The pipe member consists of a hollow shaft
with a bulge. The diameter of the bulge is larger than the
diameter of the outlet constriction of the cylindrical cavity
in the nozzle housing.

[0026] The pipe member has a cylindrical face with a
cross-sectional area which is smaller than the constric-
tion of the nozzle housing. The cylindrical face extends
through the constriction of the nozzle housing and ends
in a nozzle opening.

[0027] The electrical connection to the fire sensor and
the hose or pipe of the continuous cavity is enclosed by
a common screen in the form of a pipe or a hose ending
in a housing, in which the fire sensor in the form of a
thermocouple or a heat-sensitive electrical resistor or an-
other form of electrical fire detector is arranged, and
whose open end is closed by a sheet or a foil.

[0028] When the fire extinguishing appliance is acti-
vated, the pressure of the extinguishant causes the pipe
member in the nozzle housing to be pressed out of the
cavity until the bulge engages the constriction in the outlet
opening and thereby opens the sheet or breaks the foil,
whereby the extinguishant is supplied to the scene of the
fire from the same device as has also detected the fire,
and as was hermetically sealed against external vapours
and contaminants up to the release of the appliance.
[0029] When the fire detector device is provided with
a thermocouple and/or a thermal resistor which is con-
nected to an electronic circuit having two thermal set
points, each of which is connected to an electrical relay,
and where the relay to the lowest temperature set point
is connected to an alarm circuit and/or a power supply
or a control circuit for the installation which is fire-protect-
ed by the appliance, and the relay to the highest temper-
ature set point is connected to the power supply to a
heating element which surrounds the thermal release el-
ement, it is ensured that, in case of superheating and a
fire in the installation, the fire extinguishing appliance ac-
cording to the invention first activates an alarm and/or
interrupts the current to the installation, and then, if the
temperature increases additionally, supplies a current to
the heating element which surrounds the heat-sensitive
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element, following which this is broken down, and the
extinguishing appliance is activated, as described previ-
ously.

[0030] Moreover, it is expedient that the fire detector
device consists of two fire detectors, where the one de-
tector is a smoke detector or a flame detector, and where
the other detector is a heat detector, and where the first
detector is connected to a relay connected to an alarm
circuit and/or a power supply or a control circuit for the
installation as well as a switch connected to the heat de-
tector circuit, and where the heat detector circuit is con-
nected to a time/temperature differential circuit having a
pre-set temperature/time ratio which is connected to the
heating element.

[0031] This ensures that a fire is first detected by the
smoke or flame detector, and then the fire extinguishing
appliance according to the invention sounds an alarm via
the alarm relay and/or interrupts the current to the instal-
lation as well as connects the heat detection circuit elec-
trically.

[0032] If there is a temperature increase which ex-
ceeds the pre-set allowed temperature increase over a
determined time period, the release relay of the appliance
is activated, thereby providing current to the heating el-
ement which surrounds the heat-sensitive release ele-
ment, following which the appliance is automatically re-
leased, as described previously.

[0033] Finally, as stated in claims 11-13, a system of
electrical resistance wires may be mounted on the cir-
cumference of the pressurized container, whose electri-
cal resistance depends on the longitudinal expansion
and/or the pull in the wires and thereby on the expansion
of the surface of the pressurized container, and this re-
sistance system may moreover be connected to an alarm
relay output and/or another form of alarm system, option-
ally via an electrical control system. Since the expansion
ofthe pressurized container depends on the current pres-
sure in the container, the invention advantageously pro-
vides a very simple method of automatically monitoring
the pressure in the container, and this method is not ex-
acting in terms of space, does not require visual moni-
toring, and does not constitute a potential risk of leakage.
[0034] As an alternative to electrical resistance wires,
pressure-sensitive chips or other pressure-sensitive el-
ements may be used, which may be mounted on the outer
side of the pressurized container or in contact faces be-
tween the pressurized container and its holding bracket.

The drawing

[0035] Preferred embodiments will be described more
fully below with reference to the drawing, in which

Fig. 1 shows an embodiment of the fire extinguishing
appliance according to the invention,
Fig. 2 shows an embodiment of the fire extinguishing

appliance according to the invention with a
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broken release element,
Fig. 3 shows an embodiment of the fire extinguishing
appliance according to the invention with elec-
trical release,
Fig. 4 shows an embodiment of the fire extinguishing
appliance according to the invention with elec-
trical release and with the continuous cavity
provided with a pipe or a hose with the outlet
opening configured as a nozzle,
Fig. 5 shows an embodiment of the fire extinguishing
appliance according to the invention with man-
ual mechanical release,
Fig. 6 shows an embodiment of the fire extinguishing
appliance according to the invention with elec-
trical release and outlet opening and fire de-
tection in a unit,
Fig. 6a  showsanozzle arrangement, where the outlet
opening in the form of a nozzle and the fire
detector are combined in a unit,
Fig. 7 shows an embodiment of the fire extinguishing
appliance according to the invention, where
the automatic release mechanism is secured
around the valve arrangement on the contain-
er,
Fig. 8 shows an embodiment of the fire extinguishing
appliance according to the invention with a di-
agram of warning temperature and release
temperature,
Fig. 9 shows an embodiment of the fire extinguishing
appliance according to the invention with a
combination of smoke or flame detector and
a diagram of differential temperature release,
Fig. 10 shows an embodiment, where pull-sensitive
electrical resistance wires are mounted on the
surface of the pressurized container, and
Fig.11 shows an embodiment, where a pressure-
sensitive chip is mounted in the contact face
between the pressurized container and its
holding bracket.

Description of the exemplary embodiments

[0036] Figure 1 shows an example of the invention,
which consists of a frame 10 in which a gas pressurized
standard container 6 filled with an extinguishant is dis-
posed. The opening of the container is closed by a stand-
ard container valve, which is activated via a valve pipe
5. Anozzle housing 8 is provided in extension of the valve
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pipe 5, having a continuous cavity with an inlet opening
7 having a seat which fits the valve pipe 5, and an outlet
opening 4.

[0037] Anarm 2is provided in extension of the nozzle
housing 8, said arm being held at a point 9 with contact
to the frame 10, and being supported by a release ele-
ment 3 in the form of a liquid-filled glass bulb, a meltable
link or a shape memory alloy.

[0038] A tensioned compression spring 1 is provided
in extension of the arm 2, said spring supplying a spring
force to the arm 2, which is supported by the release
element 3 and a point 9 in the frame.

[0039] Figure 2 shows an example of the invention
shown in fig. 1, where the release element 3 is broken.
Hereby, the spring force from the biased spring 1 is trans-
ferred via the arm 2 to the nozzle housing 8, whereby the
spring force presses the nozzle housing 8 against the
valve pipe 5, which is thereby pressed down and opens
the valve of the container, whereby the gas pressure in
the container presses the extinguishant via the valve pipe
5 into the continuous cavity in the nozzle housing 8 and
out through the outlet opening 4, from which the extin-
guishant is distributed.

[0040] Figure 3 shows an example of the invention
shown in figure 1 and figure 2, where the release element
3isreleased electrically via an electrical heating element
11, which is heated via an electrical control circuit 12
when a fire detector sensor 13 detects a fire or the heat
from a fire.

[0041] Figure 4 shows an example of the invention
shown in figure 3, where the nozzle housing 8 is provided
with a pipe or a hose 14 with an outlet opening 15.
[0042] Figure 5 shows an example of the invention
shown in figure 4 with manual, mechanical release,
where a piston 17 is mounted on the frame 10, said piston
having a lock 16 and a button 36 provided on a shaft
which intersects the axis of the release member. When
the lock is removed manually, the button 36 may be de-
pressed, whereby the release element 3 is broken, and
the appliance is released automatically.

[0043] Figure 6 shows an example of the invention,
where a container 33 having a valve pipe 34 is arranged
in an automatic release apparatus, which consists of a
seat 18 on a pipe 38 which is connected via a cup 56
with a compressed compression spring 39, which is kept
compressed via a release element 25 surrounded by an
electrical heating element 26, and which is kept in place
by a screw 24, and a point 29.

[0044] The pipe 38 is connected via a second pipe 32
with a third pipe 30, which is connected with a hose 40,
which is connected with a nozzle housing 8 at the other
end.

[0045] The electrical heating element 26 is connected
with an electrical printed circuit board 28, to which a pow-
er supply is connected, as well as connections 41 to a
fire detector arranged in the nozzle housing 8. A screen
35 is arranged around the hose 40 and the connecting
lines 41, which screen is connected at one end with the
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housing 42 via a holder arrangement 43, 44 having lid,
gasket and screw 45, 46, 47, and is connected at the
other end with the nozzle housing 8.

[0046] Figure 6a shows a nozzle arrangement, where
the outlet opening in the form of a nozzle and the fire
detector are combined in a unit. Here, the continuous
cavity in contact with the valve pipe of the container in
the form of a hose 41 in a screen 35 is connected with a
housing 48, which is closed by a foil sheet 49, and the
housing accommodates a pipe member 8 having a con-
striction in the outlet 7 in the form of a nozzle 50.
[0047] In addition to the hose, the screen 35 also ac-
commodates the connecting lines 41 with contact to a
fire alarm 51, which is arranged on the unit via a cavity
device in the housing 48.

[0048] Figure 7 shows the invention, where the frame
is configured as a clamp which holds the activation unit
firmly around the valve arrangement of the container by
a screw clamp 37.

[0049] Figure 8 shows a variant of the invention, where
the electrical activation consists of a thermocouple 52
coupled to an electrical control printed circuit board 54,
which activates arelay 53 at a set temperature T1, there-
by giving a warning signal, and which, at a higher tem-
perature T2, automatically connects the heating element
11to apower supply, following which the release element
3isreleased automatically, and the appliance is released
to supply the extinguishant from the container to the
scene of the fire.

[0050] Figure 9 shows a variant of the invention, where
the electrical activation consists of a detector 55, which
may be a smoke detector, a flame detector or another
type of detector, and a thermocouple 52 coupled to an
electrical control printed circuit board 54, which, when
signalled from the detector, activates a warning relay 53,
and which subsequently connects a voltage to the heat-
ing element 11 at a pre-set temperature increase relative
to time (dt), following which the release element 3 is bro-
ken automatically, and the appliance automatically re-
leases the extinguishant from the container.

[0051] Figure 10 shows an embodiment of the inven-
tion, where the surface of the pressurized container has
mounted thereon an arrangement in the form of tension/
pressure-sensitive resistors or chips 56, which are con-
nectedto an electrical monitoring circuit 57. The invention
operates in that the pressurized container is placed in its
holder, and the tension/pressure-sensitive electrical re-
sistors or chips are connected in order to monitor the
circuit. If the pressurized container loses pressure, the
surface area of the pressurized container changes,
whereby the current in the monitoring circuit changes.
This causes the monitoring circuit to activate an alarm
relay, thereby warning the users of the system that the
pressure in the pressurized container has been reduced.
[0052] Figure 11 shows another embodiment of the
invention, where a pressure-sensitive chip 58, which is
connected to an electrical monitoring circuit 57, is ar-
ranged in the contact face between the pressurized con-
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tainer and its holding bracket. The invention operates in
that the pressurized container is placed in its holder,
whereby the pressure-sensitive chip is subjected to a
pressure. Ifthe pressurized container loses pressure, the
length of the pressurized container is reduced, whereby
the current in the monitoring circuit is changed. The
change of the current causes the monitoring circuit to
activate an alarm relay, thereby warning the users of the
system that the pressure in the pressurized container
has been reduced.

Claims

1. Afire extinguishing appliance for mounting ona pres-
surized container, said container comprising:

- a bottle which contains fire extinguishing par-
ticles in liquid or gaseous state, and

- a valve through which the fire extinguishing
particles flow out of the container;

said appliance comprising:

- arelease element which may be broken down
by a thermal or mechanical impact,

- an arm which is present on the valve, and
-aspring which is fixedly provided on the bracket
and presses against the arm (2),

characterized in that the release element (3) is dis-
posed between the holder (6) and the arm (2), so
that, when the release element (3) is broken down,
the arm (2) is pressed down on the valve by the spring
(1), whereby the fire extinguishing particles are re-
leased to the surroundings.

2. An appliance according to claim 1, characterized
in that a nozzle housing (8) is disposed on the valve,
said nozzle housing comprising:

- an outlet opening (4) through which the fire
extinguishing particles are released to the sur-
roundings, and

- aninlet opening (7) having a seat which fits the
valve onthe container so thatthere is a leakage-
proof connection between the nozzle housing
(8) and the valve.

3. An appliance according to claim 2, characterized
in that the inlet opening (7) of the nozzle housing is
connected with a hose or a pipe (5) to the valve.

4. An appliance according to claim 2, characterized
in that the outlet opening (4) of the nozzle housing
is configured as a cylindrical cavity with an outlet
constriction.

5. An appliance according to claim 4, characterized
in that a pipe member is present in the cylindrical
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10.

cavity, said pipe member consisting of a hollow shaft
with a bulge having a diameter which is larger than
the diameter of the outlet constriction.

An appliance according to claim 1, characterized
in that the release element (3) consists of a liquid-
filled glass bulb, a meltable link or a shape memory
element, which is broken down by heat, and that the
release element (3) is surrounded by an electrical
heat source (11) in the form of a hot wire or another
type of heating element which is heated by an elec-
trical energy source.

An appliance according to claims 5 and 6, charac-
terized in that the electrical heat source is connect-
ed to a fire sensor, and the hose or pipe (5) of the
nozzle housing to the valve is enclosed by a common
screen (35) in the form of a pipe or a hose ending in
a housing, in which the fire sensor in the form of a
thermocouple (52) or a heat-sensitive electrical re-
sistor or another form of electrical fire detector is ar-
ranged, and whose open end is closed by a sheet
or a foil (49).

An appliance according to claim 7, characterized
in that the fire sensor comprises a thermocouple
(52) and/or a thermal resistor which is connected to
an electronic relay (54) having two thermal set
points, each of which is connected to an electrical
relay, and where the relay to the lowest temperature
set point is connected to an alarm circuit and/or a
power supply or a control circuit for the installation
which is fire-protected by the system, and where the
relay to the highest temperature set point is connect-
ed to the power supply to a heating element which
surrounds the release element.

An appliance according to claim 8, characterized
in that the fire sensor consists of two fire detectors,
where the one detector is a smoke detector or aflame
detector, and where the other detector is a heat de-
tector, and where the first detector is connected to
a relay connected to an alarm circuit and/or a power
supply or a control circuit for the installation as well
as a switch connected to the heat detector circuit,
and where the heat detector circuit is connected to
a time/temperature differential circuit having a pre-
set temperature/time ratio, which is connected to the
heating element.

An appliance according to claim 1, characterized
in that the release element is provided with a me-
chanical device for manually controlled appliance re-
lease, said device comprising a holder which accom-
modates a piston in the form of a rod with an axial
direction perpendicular to the longitudinal axis of the
release element and with an axial movement toward
the release element, which is locked by a pin, lock
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or another manually openable locking unit.

An appliance according to any one of claims 1-10,
characterized in that the pressurised container (6)
is provided with means (56, 58) for detecting the con-
tainer pressure.

An appliance according to claim 11, characterized
in that the means comprise one or more deforma-
tion-sensitive electrical resistors (56).

An appliance according to claim 11, characterized
in that the means comprise one or more deforma-
tion-sensitive chips (58).
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