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Automated fire Extinguishing System

Field of the Invention

This invention relates to an automated extinguishing system and, more particularly
but not exclusively, to an automated system for detecting and extinguishing fire.

Background of the Invention

It is known to provide a system for extinguishing fire in the form of a network of
conduits for carrying water to sprinklers, such as are bommonly used in office buildings. '
However, these systems are generally subject to fixed installation in a ceiling structure of &
building whereby they supply water to a number of arcas and are not localised to a specific
target. Moreover, previously proposed systems for extinguishing fire are typically
triggered by the detection of smoke, and are prone to false alarms in response to "normal"
smoke, for example from toasters, cigarettes and the like.

Examples of the present invention seek to provide an improved system -for

extinguishing fire.
Summary of the Inyention

In accordance with ohe aspeet of the present Aix‘wemion, there is provided an
automated extinguishing system, including:
a detector for detecting a hazardous or potentially hazardous event at a determined
location; ’ '
a controller in communication with the detector, and
- an extinguisher unit controlled by the controller and trained to the location to direct
extinguishing material In a location specific manner following detection of the event.
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The event could be any potential hazardous circumstance such as, for example,
smouldering circuitry, open flames, a chemical leak, etc,

Preferably, the detector is able to detect a fire or an impending fire by detecting
temperature associated with the heat source, and operation of the fire extinguisher unit is
controlled such that the fire extinguishing unit applies fire extinguishing material to the
heat source as a result of said temperature reaching a first predetermined value.

Preferably, the detector detects the temperature of ambient air in the vicinity of the
heat source,

Preferably, the system further includes an alarm controlled by the controller in

response to said temperature reaching said first predetermined value.

Preferably, the system further includes a delay timer triggered by the controller in
response to said temperature reaching said first predetermined value, the delay timer has an
output signal which is sent after a predetermined delay after triggering of the timer unless
said temperature drops beneath a second predetermined value, and the fire extinguisher
unit is operated to apply the fire extinguishing material to the heat source in response to the

output signal being sent.

Preferably, the fite extinguisher unit is self-contained. Preferably, the fire

- extinguisher whit has a tank for containing the fire extinguishing material, and a trigger

fitted to the tank, More preferably, the system includes a solenoid which operates the fire
extinguishing unit by actuating the trigger. Even more preferably, the fire extinguisher
unit is interchangeably mounted in the system so as to be readily removed and replaced
with a replacement unit. In one form, the fire extinguishing unit is of the common
handheld type typically kept in homes, offices, vehicles and the like, Preferably, the fire
extinguishing material is non-toxic sodium bicarbonate.

Preferably, the system is formed as a portable apparatus so as to be useable with
different heat sources. :
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Preferably, the controller has a data input means for allowing a user to modify the
first predetermined value, the second predetermined value and/or the predetermined delay.

Preferably, the heat source is a gas stove, an electric stove, a heater, or the like.
The heat source may be on board a boat, or may be in a bedroom or lounge room.

Preferably, the system further includes an energy shui-off which is operated in
response to said output signal. For example, the energy shut-off may be in the form of a
solenoid for shutting off a supply of gas, or in the form of a switch for shutting off a supply
of electricity. ’

Preferably, the system has an integral power supply such that it is able to operate ag
a free-standing self-contained unit, without need for an external power supply, More
preferably, the system does not require any wired connections to any external devices.

In accordance with another aspect of the present invention, there is provided an-
automated system for extinguishing fire assooiated with a heat source, including;

a detector for detecting a location of a fire or impending fire associated with the
heat source; ' "

a controller in communication with the detector, and

a fire extingﬁish_er unit,
wherein operation of the fire extinguisher unit is controlled by the controller such that an

~ outlet of the fire extinguisher unit is selected and/or directed according to the location of

the fire or impending fire, to apply fire extinguishing material to a source of the fire or

impending fire.
A fire extinguisher unit adapted for use in the system defined above.

In accordance with another aspect of the present invention, there is provided an
automated extinguishing system, including:

a detector for detecting a hazardous or potentially hazardous event at a determined
location;
| a controller in communication with the detector, and
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an extinguisher unit controlled by the controller and trained to the location to direct
extinguishing material in a location specific manner following detection of the event,

wherein the detector is able to detect a fire or an impending fire by detecting
temperature associated with a heat source, and operation of the extinguisher unit is
controlled such that the extinguishing unit applies fire extinéuishing material to the heat
source as a result of said temperature reaching a first predetermined value,

and wherein the system 1s formed as a portable apparatus so as o be useable with

different heat sources. '
In another aspect, there is provided an extinguisher unit for use in the above-

described system.
Brief Description of the Drawings

The invention is described, by way of non-limiting example only, with reference to

the accompanying drawings in which:

Figure 1 is a diagrammatic view of an automated system for extinguishing fire in

accordance with a first example;

Figure 2 is a diagrammatic view of an automated system for extinguishing fire in

accordance with a second examplé;
Figure 3 is a schematic plan view of an extinguishing system; and -
Figure 4 is a schemaﬁc ;ide view of the system of Figure 3. '
| Figure 1 shows an automated system 10 for extinguishing fire associated with a

heat source. The system 10 includes a detector 12, a controller 14, an alarm 16, & delay
timer 18, and a fire extinguishing unit 20,
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In the example shown, the detector 12 is in the form of a probe which is adapted to
detect a temperature associated with the heat source, and the controller 14 is arranged in
communication with the detector 12 via wiring 22 such that it is able to control operation
of the system 10 in tesponse to the detected temperature reaching a first predetermined
value. The controller 14 has a power input 24, for example in the form of mains electricity
and/or a battery, a digital display 26 for displaying operational information to a user, and
function buttons 28 to enable the user to input/adjust operational data.

The alarm 16 is in the form of a siren. and is operated by the controller 14 in
response to the temperature reaching the first predetermined value, The first
predetermined value may be adjusted by the user by way of the digital display 26 and the
function buttons 28. This enables the user to set the parameters of operation of the system
10 according to specific requirements,

The delay timer 18 is triggered by the controller 14 in response to the temperature
detected by the probe reaching the first predetermined value, and sends an output signal -
afiera predetermined delay after triggering of the timer 18 unless the detected temperature
drops beneath a second predetermined value. The second predetermined value and the
predetermined delay may also be set by the user by way of the digital display 26 and the
function buttons 28. The first predetermined value may be set to correspond to @
temperature marginally above the normal operating temperature range of the heat source,
the second predetermined value may be set to correspond to a temperature at an upper
range of acceptable operating temperatures of the heat source, and the predetermined delay
may be set to a sufficient period of time to allow a user to attend to the heat source so as fo
avoid unnecessary operation of the fire extinguisher unit 20 if possible.

The fire extinguisher unit 20 is arranged to be directed at the heat source, so as o
apply fire extinguishing material to the heat source in response to the output gignal. In the
example shown, the fire extinguisher unit 20 is self-contatned, having a tank 30 for
containing the fire extinguishing material, and a nozzle 32 fitted to the tank 30. By virtue
of the fire extinguisher unit 20 being self-contained, the system 10 is able to be used with

 different self-contained fire extinguisher units (ie. using different fire extinguishing

materialg) for extinguishing different types of fires.
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Advantageously, the fire extinguisher unit 20 may be of the hand-held portable

. kind typically used for extinguishing fires in domestic and/or industrial situations, As

such, the system 10 is not necessarily confined to being attached to a mains supply of
water as are existing sprinkler systems, and replacement extinguisher units may be
obtained or refilled easily. 4

The fire extinguisher unit 20 preferably includes both the actual fire extinguisher
30 itself, as well as the trigger arranged to automatically activate the extinguisher, The
unit 20 may be interchangeably mounted in the system 10 s0 a8 to be readily removed and
replaced with a teplacement unit, A solenoid, or other suitable actuator, is used for
actuating the trigger of the fire extinguisher unit 20, and the delay timer 18 may have a
separate mains voltage power source in order to provide sufficient power to the solenoid
which may need to exert a relatively high force in order to actuate the trigger. The fire
extinguishing material may be, for example, non-toxic sodium bicarbonate, however it will
be appreciated that other materials may be used in addition or instead.

The system 10 may be formed as a portable apparatus so as to be ussable with
different heat sources. The applicant has determined that the entire system 10 may be
provided within a portable unit, with power cord, of size 400mm x 200mm x 180mm and a
wirelegs portable unit may be marginally larger,

The heat source may be a gas stove, an electric stove, a heater, or the like, and may
be in a variety of locations such as, for example, on board a boat, in a bedroom or lounge

room,

~ The system 10 shown in Figure 2 is similar to the system shown in Figure 1, and
like features are indicated with like reference numerals. The system 10 of Figure 2 differs

- from the of Figure 1 as it further includes an energy shut-off 34 which is operated in

response to sald output signal from the delay timer 18, In the example shown, the energy
shut-off 34 is in the form of a shut-off solenoid 36 for shutting off a supply of gas in a gas
line 38 which feeds gas to a gas stove 40 which is in this case the heat source. In an
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altemnative example, such as where the heat source is in the form of an electric stove, the .
energy shut-off may be a switch for shutting off a supply of electricity. ‘

The system 10 may detect the location of a fire or impending fire, and may select
and/or direct an outlet of the fire extinguishing unit 20 accordingly., In this way, fire
extinguishing material is applied only to the location of the fire or impending fire, and it is
possible to avoid soiling other areas with fire extinguishing material, For exampl, the fire
extinguisher unit 20 may have a single outlet which is directed at the location of the fire or
impending fire, or the fire extinguisher unit 20 may have a plurality of outlets directed at
different areas, and an appropriate one or more of the outlets may be selected according to

- detection of the location of the fire or impending fire.

Automated systems for extinguishing fire in accordance with examples of the

invention may be desighed to monitor ambient tempetature, warn of the increase in

temperature and extinguish fires in many applications, An advantage of these systems is
the ability to extinguish fire even if the occupants are not in the vicinity of the fire, thus
decreasing the possibility of major loss from large fires, Examples of where the systems
can be used include gas/eleciric stoves, electrical boxes and boats, and the systems can be
magde portable for heaters in bedrooms or lounge rooms.

The controller 14 may be in the form of 2 48mm x 48mm monitor which has the
capacity to read actual ambient temperature detected by a small probe/sensor. That-
temperature is then displayed on a small digital LED display, which can be mounted on a
wall up to 2 metres away from the probe. The digital display may be capable of
monitoring a range of ambient temperatures of 0-999 degrees Celsius, depending on the

application,

The monitor has a push button adjustable deviation contact point (once set to
desired temperature will make output contact), eg ambient temperature 85 deprecy set
contact point 85 degrees + 50 degrees.

Once the contact point has been triggered a delayed second/minute/hour timer is

activated and can be set to any number of seconds. On point of contact from the monitor a
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variable toned 110 decibel siren will also be activated, This siren will stay on until the
temperature drops below the set threshold,

If the temperature is not brought back to "normal", depending on the seconds
selected on the delay, the timer will then contact power to a pull type solenoid which is
located on the side of a round éylinde; holding an Australian Standard fire extinguisher, A
lever fitted to the top of the cylinder is sitting over the trigger of the extinguisher and is
connected to the solenoid. (The extinguisher can be removed and replaced in seconds.)

Once the solenoid is activated the nozzle of the extinguisher is connected to a
flexible hose. This hose can be fed through a wall to the hot area being monitored, The |
nozzle on the end of the hose is a multi-directional spray pattern nozzle designed to cover
the entire area being monitored, The extinguisher will expel non-toxic sodium
bicarbonate. If the occupants get to and control the problem before the time delay, the
gystem can be switched off and reset.

The system can come in vatlous sizes depending on the application, and is capable
of holding small and large extinguishers, The system can be fitted in the down position on

a range hood.

Advantageously, the system is very affordable and is effective as well as being
small and lightweight.

 The above automated systems for extinguishing fire have been described by way of
example only and modifications are possible within the scope of the invention. For
example, although communication between components of the system 10 is mentioned as
being by way of wiring, it will be understood that other suitable forms of communication

may be used,

Further additional features which may be incorporated into examples of the -

awtomated extinguishing system are outlined below:
- the gystem can be hard-wired or can be wireless
- the system may be in the form of & compact, self-contained unit
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- the system may include heat sensing probes affixed to sides of the unit

- the unit may have a corapact Printed Circuit Board (PCB) for monitoring

- the unit may have a warning device to warn of impending danger

- the unit may have a plurality of ejection points for expelling extinguishing
material ‘

- the unit may have & "back-to-base" contact to relevant authorities/bodies

- the unit may be of a light-weight construction for convenient portability

- the unit can be fitted to domestic/industrial stove exhaust systems, stove tops, to
household heating systems, and other like applications where a hazardous event
may oceur : ‘

- the extinguishing material may be of a type such that it does not harm

surroundings when used.

A modification, ag mentioned above, is for the system 10 to be formed as a portable
apparatus. Such an apparatus 50 is shown in Figures 3 and 4, where like parts are denoted
with like reference numerals and the system 10 is shown as being fully contained within
the apparatus 50, The apparatus includes an extinguisher tank 30 which is actuated by a
trigger 51 which is, in turn, automatically controlled by a controller 14 to eject
extinguishing material through nozzles 52, when probes ‘53 sense a predetermined value
representing an event or impending event such as a fire. The apparatus also carries an
alarm 16 and a delay timer 18, A cord 54 may be provided to connect the apparatus to a
suitable power supply in order to power the components of the apparatus or, alternatively,
a battery pack (not shown) may be provided.

In a further modification, various components of the apparatus 50 may be housed
externally and either wired or remotely interconnected to allow for full functionality of the
system 10. The apparatus 50 is also preferably portable so as to allow the extinguisher unit
20 to be placed at a desired location where the nozzles 52 can be directed accordingly,
Alternatively, the apparatus is fixedly mounted in place. ‘

The applicant foresees that examples of the invention will provide a convenient and
affordable extinguishing unit suitable for use in households. The system is able to be used
in many ways/applications to avoid costly expenditure in repairing damage resulting from
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fires, to prevent injury, and to save lives. Such fires could be the result of negligence, or
could simply be unavoidable accidents such as where there is an equipment malfunction.
The applicant has identified that the invention can be used in any place where 4 rige in
temperature exceeds a safety range. The system may use a mercury probe for temperature
sensing, and is reusable such that it can simply be reset rather than baving to outlay
expense in equipment replacement, When the extinguisher unit has been completely
expended, it can be replaced easily and quickly, particularly where it is in the form of a
readily available common handheld type of fire extinguisher typically kept in homes,
offices, vehicles and the like. |

The invention has been described with reference to extinguishing fires but is
equally applicable to other situations where a catastrophic event has occurred or is likely to
oceur such as a hazardous chemical reaction or the like, As such, reference to "fire" should
be taken to include reference to any form of incendiary/explosive/chemically-activated
event ot any form of agent, catalyst or accelerant causing such an event.

The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general
knowledge in the field of endeavour to which this specification relates.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, and variations such as “comprises" and
"ecomprising”, will be understood to imply the inclusion of & stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or

steps.
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CLAIMS:

An automated extinguishing system, including: .

a detector for detecting a hazardous or potentially hazardous event at a
determined locatibn; ,

a controller in communication with the detector, and

an extinguisher unit controlled by the controller and trained to the location
to direct extinguishing material in a location specific manner following detection of
the event, ‘

An extinguishing system as claimed in claim 1, wherein the detector is able to
detect a fire or an impending fire by detecting temperature associated with a heat
source, and operation of the extinguisher umit is conmtrolled such that the
extinguishing unit applies fire extinguishing material to the heat source as a result
of said temperature reaching a first predetermined value,

An extinguishing system as claimed in claim 2, wherein the fire extinguishing
material is non-toxic sodium bicarbonate.

An extinguishing system as claimed in claim 2 or claim 3, wherein the detector
detects temperature of ambient air in the vicinity of the heat source,

An extinguishing system as claimed in any one of claims 2 to 4, wherein the system
further includes an alarm controlled by the controller in response to said
temperature reaching said first predetermined value,

An extinguishing system as claimed in any one of claims 2 to 5, wherein-the system
further includes a delay timer triggered by the controller in response to said
temperature reaching said first predetérmined value, the delay timer has an output
signal which is sent after a predetermined delay after triggering of the timer unless
said temperature drops beneath a second predetermined value, and the extinguisher
unit is operated to apply the fire extinguishing material to the heat source in
response to the output signal being gent,

PCT/AU2006/001630
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An extinguishing system as claimed in claim 6, wherein the system further includes
an energy shut-off which is operated in response to said output signal.

An extinguishing system as claimed in claim 7, wherein the energy shut-off is in
the form of a shut-off solenoid for shutting off a supply of gas.

An extinguishing system as claimed in claim 7, wherein the energy shut-off is in
the form of a shut-off switch for shutting off a supply of clectricity.

An extinguishing system as claimed in any one of claims 2 to 9, wherein the
controller has a data input means for allowing a wser to modify the first
predetermined value, the second predetermined value and/or the predetermined
delay,

An extinguishing system as claimed in any one of claims 2 to 10, wherein the
extinguisher unit has a tank for containing the fire extinguishing material, and a

trigger fitted to the tank,

An extinguishing system as claimed in claim 11, wherein the system includes a

A solenoid which operates the extinguishing unit by actuating the trigger.

An extinguishing system as claimed in any one of claims 2 to 12, wherein the heat
source is a gas stove, an electric stove, a heatet, or the like, .

An extinguishing system as claimed in any one of claims 1 to 13, wherein the
extinguisher unit is self-confained.

An extinguishing system as claimed in claim 1 to 14, wherein the extinguisher unit
is intetchangeably mounted in the system 5o as to be readily removed and replaced

with a replacement unit.

PCT/AU2006/001630
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An extinguishing system as claimed in any one of claims 1 to 15, wherein the
extinguishing unit is a fire extinguishing unit of the common handheld type
typica]ly kept in homes, offices, vehicles and the like.

An extinguishing system as claimed in any one of claims 1 to 16, wherein the
system is formed as a portable apparatus 50 as to be useable with different heat

80Urces.

‘An extinguishing system as claimed in claim 17, wherein the system is a self-

contained unit,

An extinguishing system as claimed in claim 18, wherein the system has an integral

power source,

An automated system for extmgulshmg fire associated with a heat source,

including:
a detector for detecting & location of a fire or unpendmg fire assoclatad with

the heat source;

a controller in communication with the detector, and

a fire extinguisher unit,

wherein operation of the fire extinguisher unit is controlled by the controller
such that an outlet of the fire extinguisher unit is selected and/or directed according
to the location of the fire or impending fire, to apply fire eﬁtinguishing material to
a source of the fire or impending'ﬁre. : '

An extinguiéher unit adapted for use in a system as claimed in any one of claims 1
to 20.

An extinguisher unit as claimed in claim 21, including an extinguisher and a tngger
arranged to automatically actuate the extinguisher,

An apparatus including an extinguisher unit as claimed in claim 21 or 22.

PCT/AU2006/001630
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An apparatus as claimed in claim 23, further including a controller for actuating the
extinguisher unit. ‘

An gpparatus as claimed in claim 23, further including at least one probe for
producing a signal which is monitored by the controller.

An apparatus as claimed in claim 23, further including as least one nozzle through
which material from the extinguisher unit is ejecied.

An appatatus as claimed in claim 23, including an alarm cc;uplg'd to the controller,

~ An apparsitus as claimed in claim 23, being portable.

An artomated extinguishing system, including:

a detector for detecting & hazardous or potentially hazardous event at a
determined location; '

a controller in communication with the detector, and

an extinguisher unit controlled by the controller and trained to the location
to direct extinguishing material in a location specific manner followinig detection of
the event. |

wherein the detector is able to detect a. fire or an impending fite by
detecting temperature associated with a heat source, and operation of the
extinguisher unit is tcontroiled such that the extinguishing unit applies fire
extinguishing material to the heat source as a result of said temperatute reaching a
first predetermined value, ‘

and wherein the system is formed as a portable apparatus so as to be vseable
with different heat sources. '
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