«» UK Patent Application .,GB ,2543065 .,A

(43)Date of A Publication 12.04.2017
(21) Application No: 1517651.4 (51) INT CL:
GO08B 29/14 (2006.01) B65D 83/30 (2006.01)
(22) Date of Filing: 06.10.2015 B65D 83/38 (2006.01) G08B 17/10 (2006.01)
GO08B 29/24 (2006.01)

56) D ts Cited:
(71) Applicant(s): (56) Documents Cite

N GB 2459322 A GB 2409319 A
Thorn Security Limited GB 1305125 A EP 1580706 A1
e I e o K o) WO 2006/064190 AT CN 101965302 A
ummit Business Park, Hanworth Roa
; , DE 102012215212 A1 DE 102005060748 B3
SUNBURY-ON-THAMES, TW16 5DB, United Kingdom P 2013127765 A US 5361623 A

(72) Inventor(s): (58) Field of Search:
Stephen John Penney INT CL B65D, GO8SB
Other: EPODOC, WPI, Internet
(74) Agent and/or Address for Service:
Withers & Rogers LLP
4 More London Riverside, LONDON, SE1 2AU,
United Kingdom

(54) Title of the Invention: Smoke detector tester
Abstract Title: Fire Detector Testing by Aerosol Spray

(57) A fire alarm checking device 1 comprising a liquid reservoir 2 in fluid connection with a vibrating mesh type aerosol
generator 3, such that the spray is directed toward a detecting element 5 of the fire detector 6. The liquid 4 may be
water with an ionic content. The reservoir 2 may be deformable. There may be a tube 20 from the reservoir 2 to the
generator 3, the tube 20 and reservoir 2 supporting the generator 3. Alternatively, the reservoir 2 and the generator
3 may be adjacent, with a tube 20 extending from the generator 3. There may be an intermediary interface between
the test device 1 and the detector 6 for activating the checking device 1. Another aspect concerns a self-test fire
detector 6 comprising a smoke detecting element 5 and a checking device 1, wherein the liquid reservoir 2 of the
device is at least partially inside the smoke detector. The self-test fire detector 6 may have a rotatable base 8. A
third aspect concerns a fire detector testing device 1 as above, wherein it includes a power connector for
connecting to the electrical supply of the fire detector 6.
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SMOKE DETECTOR TESTER

The present invention relates to a smoke detector tester for use in testing smoke detectors in fire

alarm systems, and to a method of testing smoke detectors.

Smoke detectors are often sited where it is difficult or inconvenient to use conventional methods to
test them. For example, the area in which a smoke detector is placed might have restricted access
(such as some research or military establishments), or testing of a smoke detector might be
disruptive (such as in a continuously occupied hospital ward), or the detector might be in a location
which is hazardous to human health (such as certain areas of a nuclear power station), or the smoke
detector might be located in a position which is accessible only with special equipment such as
ladders, scaffolding or lifts. In such circumstances, smoke detectors might not be tested as

frequently as they should, or the cost of testing is very high.

Many modern smoke detectors currently have the capability of monitoring both electrical and
operational aspects of their performance automatically The only parameter of operation which isn't
automatically tested is whether entry of smoke has been compromised, for example by the build-up
of dirt on the air inlet leading to a detector element within the smoke detector. To check this
parameter, a test needs to establish the ability for smoke to reach the detector element of the smoke

detector.

Known detector testers mount smoke simulators on the end of long poles, such as those disclosed in
CN 101965302 B, US 6423962 B1 and US 5170148 A. Such detector testers include a hood at one
end of the pole which fits over the body of a detector, and an aerosol can containing a paraffin-
based liquid which is released into the hood as an aerosol spray to simulate the presence of smoke
particles. These detector testers overcome some of the issues regarding difficult to reach detectors
(e.g. detectors mounted on high ceilings), however, they fail to overcome the difficulty of testing

detectors in many of the inconvenient places described above.

One known tester which seeks to solve these problems is mounted beside a pre-installed detector.
The tester includes a support rail which is attached to the detector that is to be tested or to the base
on which the detector is mounted, a body which contains an aerosol can, and a tube leading from
the body to a nozzle head from which an aerosol spray generated by the tester is directed towards

the detection chamber of the smoke detector. This known tester uses its own independent power and
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data cables and test control panel, separate from any pre-installed fire alarm system cabling and fire
system control panel. Up to 8 tester units may be connected by the cabling to a single test control
panel. The test control panel may be located up to a maximum of 100 metres away from a unit,
depending on the type of cable used. To carry out a test of a fire detector, an engineer attends the
site of the fire alarm system, and moves the system from its active state into a test mode. To test the
detector or detectors, he introduces a power source to the control panel. The control panel then
causes the tester unit or units to conduct its tests by releasing an aerosol spray from the aerosol can
directed at the fire detector. Each fire detector will indicate when it has detected the aerosol. If a
fire detector does not detect the aerosol, the engineer will investigate further and rectify any
problem. Once complete, the engineer will remove the power source and return the fire alarm

system to its active state. Each tester unit remains in an inert state when not in use.

This tester has several disadvantages which can make it impractical to implement. Firstly, we have
found that the tester must be kept horizontal in order to operate properly. Secondly, the location of
the centre of mass of the tester well away from the centre of the smoke detector can exert an
unnecessary strain on the detector to which it is mounted. Thirdly, the orientation of the tester
affects the effectiveness of the tests that are carried out. The tester might only fit into position along
a certain axis (e.g. along a corridor), but the air flow in that location might oppose the passage of
the aerosol to the detector element, reducing the reliability of any test. Fourthly, this tester requires
the supply of a relatively large amount of power during operation to generate the aerosol, making it
relatively expensive to install with its own control & power cabling. Finally, this tester uses a
paraffin based aerosol due to the more stable aerosol that is produced. However, paraffin can leave

a residue on a detector, which is undesirable.

The present invention aims to overcome at least some of the above problems.

According to a first aspect of the invention, a fire detector testing device comprises: a liquid
reservoir; and a vibrating mesh type aerosol generator in fluid connection with the liquid reservoir
for generating an aerosol of a liquid from the liquid reservoir, arranged such that, when generated,

the aerosol is directed towards a detector element of a fire detector.

In this specification, the term "vibrating mesh" is used to describe the type of aerosol generator that

is used in this application, and includes both the type of generator where, in use, the mesh itself is



vibrated to generate an aerosol and the type of generator where, in use, the mesh is fixed and a

vibrating driver element is used to cause a liquid to be aerosolised as it passes through the mesh.

The testing device may advantageously be installed alongside a new fire alarm system or retrofitted.
The vibrating mesh type aerosol generator has the great advantages of being both directional and
requiring low power. This makes it effective in directing an aerosol towards a detector element of a
fire detector, it allows the device to be made more cheaply and using more compact components
because of the lower operating power, and opens up the possibility of powering the device from the

cabling of a fire alarm system, instead of requiring independent cabling.

It is preferred that the liquid reservoir of the fire detector testing device is deformable. As such, the
reservoir requires no venting, reducing liquid loss through processes other than aerosol generator,
for example, evaporation, leakage or capillary action, and reducing the likelihood of the liquid

becoming contaminated.

In the preferred embodiments, a tube extends from the liquid reservoir to the vibrating mesh type
aerosol generator. Advantageously, the reservoir and the tube support the aerosol generator relative
to a fire detector such that, when generated, the aerosol is directed towards a detector element of the
fire detector. This reduces or removes the need for extra support for the aerosol generator, reducing

device complexity and cost.

In another embodiment, the liquid reservoir and the aerosol generator are adjacent, in that the
aerosol generator is next to or adjoins the liquid reservoir. In this embodiment, a tube can be
arranged to deliver the aerosol from the aerosol generator and direct it towards a detector element of

the fire detector. This reduces the likelihood of the aerosol generator becoming damaged.

The fire detector testing device may further comprise an interface device disposed between the fire
detector testing device and the fire detector for activating the testing device. This allows the testing
of the fire detector to be initiated remotely, and perhaps even automatically. Initiation of a test
might typically be controlled from the control panel, or even from a completely separate site.
Remote activation provides simplicity in testing detectors in inconvenient or hazardous locations,
and testing at lower cost by initiating the test remotely, either from the control panel or from an off-
site location, and self-testing by initiating the test automatically from the detector, from the testing

device, or remotely. One of the things which makes it possible, in practice, to remotely operate the
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testing device is the isolation of each detector being tested in turn while the rest of the system
remains active. This might be achieved by an operator going to the control panel and instructing it
to carry out a test of the detectors, at which point, the control panel would isolate each detector in
turn, perform the test, then de-isolate the detector. Alternatively, the control panel is given a
standing instruction to test detectors on a regular basis, and this can be done automatically with no

operator involvement.

The liquid in the liquid reservoir may be water with an ionic content, such as a very dilute acid
solution. Advantageously, the liquid should not leave a residue on the smoke detector. A very dilute

acid solution will aid in preventing static build up on the mesh of the aerosol generator.

The fire detector testing device may further comprise a power storage device, such that the device

may be activated even in situations where its normal power supply does not provide enough power.

According to a second aspect of the invention, a self-test fire detector comprises: a smoke detector
having a detector element; and a fire detector testing device which includes a liquid reservoir and an
aerosol generator, in fluid connection with the liquid reservoir, for generating an aerosol of a liquid
from the liquid reservoir, positioned such that, when generated, the aerosol is directed towards the
detector element of the smoke detector; wherein the liquid reservoir is at least partially located

within the smoke detector.

Locating the liquid reservoir within the smoke detector has the advantage of reducing the footprint
of the self-test fire detector. The smaller footprint means that the self-test detector can be located
and oriented in areas and positions in which it would have been difficult to place a separate detector
and tester combination. Further, locating the liquid reservoir within the detector reduces support

requirements and reduces the likelihood of the tester sustaining damage from external sources.

The self-test fire detector might further include a base, in which case, the liquid reservoir can be
located in the base. Alternatively, the liquid reservoir can be located between the base and the

detector.

The base portion can also rotate relative to the detector in some arrangements. In detector locations
where airflow is unknown, or may change, it is advantageous to be able to reposition the aerosol

generator such that it remains effective.



As with the first aspect, the liquid reservoir of the self-test fire detector can be deformable to

remove the need for venting.

In the preferred embodiments, a tube extends from the liquid reservoir to the vibrating mesh type
aerosol generator. Advantageously, the reservoir and the tube support the aerosol generator relative
to a fire detector such that, when generated, the aerosol is directed towards a detector element of the
fire detector. This reduces or removes the need for extra support for the aerosol generator, reducing

device complexity and cost.

In another embodiment, the liquid reservoir and the aerosol generator are adjacent, in that the
aerosol generator is next to or adjoins the liquid reservoir. In this embodiment, a tube can be
arranged to deliver the aerosol from the aerosol generator and direct it towards a detector element of

the fire detector. This reduces the likelihood of the aerosol generator becoming damaged.

The fire detector testing device may further comprise an interface device disposed between the fire
detector testing device and the fire detector for activating the testing device. This allows the testing
of the fire detector to be initiated remotely, and perhaps even automatically. Initiation of a test
might typically be controlled from the control panel, or even from a completely separate site.
Remote activation provides simplicity in testing detectors in inconvenient or hazardous locations,
and testing at lower cost by initiating the test remotely, either from the control panel or from an off-
site location, and self-testing by initiating the test automatically from the detector, from the testing
device, or remotely. One of the things which makes it possible, in practice, to remotely operate the
testing device is the isolation of each detector being tested in turn while the rest of the system
remains active. This might be achieved by an operator going to the control panel and instructing it
to carry out a test of the detectors, at which point, the control panel would isolate each detector in
turn, perform the test, then de-isolate the detector. Alternatively, the control panel is given a
standing instruction to test detectors on a regular basis, and this can be done automatically with no

operator involvement.

The liquid in the liquid reservoir is water with an ionic content, such as a weak acid.
Advantageously, the water should not leave a residue on the smoke detector. This will aid in

preventing static build up on the mesh of the aerosol generator.



The fire detector testing device may further comprise a power storage device, such that the device

may be activated even in situations where its normal power supply does not provide enough power.

According to a third aspect of the invention, a fire detector testing device, comprises: a liquid
reservoir; an aerosol generator, in fluid connection with the liquid reservoir, arranged such that,
when generated, the aerosol is directed towards a detector element of the fire detector; and a power
connector for electrically connecting the testing device to the supply of electrical power for the fire

detector.

The third embodiment has the advantage that a fire detector testing device would not require extra
cabling to be implemented to provide power to the tester. This reduces one of the major costs

incurred when installing this kind of detector testing system.

As with the first aspect, the liquid reservoir of the fire detector testing device may be deformable,

removing the need for venting.

In the preferred embodiments, a tube extends from the liquid reservoir to the vibrating mesh type
aerosol generator. Advantageously, the reservoir and the tube support the aerosol generator relative
to a fire detector such that, when generated, the aerosol is directed towards a detector element of the
fire detector. This removes or reduces the need for extra support for the aerosol generator, reducing

device complexity and cost.

In another embodiment, the liquid reservoir and the aerosol generator are adjacent, in that the
aerosol generator is next to or adjoins the liquid reservoir. In this embodiment, a tube can be
arranged to deliver the aerosol from the aerosol generator and direct it towards a detector element of

the fire detector. This reduces the likelihood of the aerosol generator becoming damaged.

The fire detector testing device may further comprise an interface device disposed between the fire
detector testing device and the fire detector for activating the testing device. This allows the testing
of the fire detector to be initiated remotely, and perhaps even automatically. Initiation of a test
might typically be controlled from the control panel, or even from a completely separate site.
Remote activation provides simplicity in testing detectors in inconvenient or hazardous locations,
and testing at lower cost by initiating the test remotely, either from the control panel or from an off-

site location, and self-testing by initiating the test automatically from the detector, from the testing
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device, or remotely. One of the things which makes it possible, in practice, to remotely operate the
testing device is the isolation of each detector being tested in turn while the rest of the system
remains active. This might be achieved by an operator going to the control panel and instructing it
to carry out a test of the detectors, at which point, the control panel would isolate each detector in
turn, perform the test, then de-isolate the detector. Alternatively, the control panel is given a
standing instruction to test detectors on a regular basis, and this can be done automatically with no

operator involvement.

The liquid in the liquid reservoir is water with an ionic content, such as a weak acid.
Advantageously, the liquid should not leave a residue on the fire detector. Ionic water will aid in

preventing static build up on the mesh of the aerosol generator.

The fire detector testing device may further comprise a power storage device, such that the device

may be activated even in situations where its normal power supply does not provide enough power.

Embodiments of the invention are described below by way of example, and with reference to the

accompanying drawings in which:

Figure 1 is a sectional view of a fire detector and fire detector testing device according to a first

embodiment of the invention;

Figure 2 is a side view of the fire detector and fire detector testing device of the first embodiment;

Figure 3 is a sectional view of a fire detector and fire detector testing device according to a second

embodiment of the invention;

Figure 4 is a sectional view of a fire detector and fire detector testing device according to a third

embodiment of the invention; and

Figures 5a and 5b are partial sectional views of a fire detector and fire detector testing device in two

positions according to a fourth embodiment of the invention.

Figure 1 shows a first embodiment of the present invention in which a fire detector 6 is attached to a

detector base 8 and a fire detector testing device 1 is mounted partially within the base to which the
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fire detector 6 is mounted. In this case, the fire detector 6 is a smoke detector having a detector
element 5 located within the body of the fire detector. The body of the fire detector includes
openings through which airborne smoke particles are able to pass which lead to the detector element
5. The detector element 5 might, for example, be an optical smoke detector element. The openings
through which the airborne smoke particles are able to pass often include grills to impede the entry
of insects or large airborne particles which do not originate from a fire. In very dirty environments,
the grills can become blocked with dirt, obstructing the entry of smoke particles, thereby limiting

the performance of the smoke detector.

The detector base 8 is attached to the surface of a building, typically a ceiling or wall, and is
connected to a fire alarm system via alarm cabling which is typically arranged in a loop, each loop
ending at a control panel (known in Europe as 'control and indicating equipment', or CIE). The loop
will normally connect a number of components of a fire alarm system, such as detectors, sounders,
alarm buttons and the like. The loop will also provide electrical power to the components.
Attachment of the fire detector 6 to the base plate connects the fire detector 6 directly to the alarm

cabling loop.

The fire detector testing device 1 includes a liquid reservoir 2 containing a liquid 4 to be
aerosolised, a wire 7, a tube 20 leading the liquid 4 from the liquid reservoir 2, and an aerosol
generator 3 carried at an end of the tube 20 and connected to the end of the wire 7. While the liquid
reservoir 2 is located within the base 8, the tube 20 extends out from the base 8 and around the
outside of the fire detector 6 to the aerosol generator 3 which is located outside of the fire detector 6
facing the openings into the fire detector 6 through which smoke would pass on its way to the
detector element 5. The aerosol generator 3 is held in position by a combination of the liquid
reservoir 2, and the tube 20, which extends outwardly from the base so that the aerosol generator 3
faces the detector element 5. The aerosol generator 3 is a vibrating mesh type aerosol generator in
which the mesh is supported by piezoelectric elements which can be caused to vibrate, thereby
releasing the liquid located immediately behind the mesh through the holes in the mesh and forming
an aerosol. The characteristics of the aerosol, such as the amount of liquid which is aerosolised and
the droplet size are a function of the size of the holes in the mesh and the characteristics of the
vibrations applied to the mesh by the piezoelectric crystal element. The aerosol generator 3 is a low-
power device in that it is able to atomise the liquid without drawing much power from the fire alarm
system cabling. This is important because the fire alarm cabling is very limited in the amount of

power that it can supply.



In this embodiment, the reservoir is located within the base, and is shaped to fit into a suitable space
within that base. The reservoir 2 is made of a deformable structure so that it will yield. In this
embodiment, this is effected simply by the side walls of the reservoir 2 being deformable and
flexible, but in other embodiments it could be effected by a bellows like structure which collapses
as the volume of liquid 4 reduces. This ensures that, as liquid is atomised, it is not replaced by

ambient air which might contaminate the liquid with within the reservoir.

The detector 6 includes a data interface which connects the detector to the fire alarm cabling so that
it is able to communicate with a control panel while maintaining a supply of power to the detector
element 5. The data interface is also connected to the fire detector testing device 1. The data
interface comprises a printed circuit board (9) and might include an antenna (not shown) for receipt

of wireless signals.

A power storage device (not shown) may be incorporated into the testing device 1. Should the
instantaneous power supplied by the alarm cabling not be enough to drive the aerosol generator 3,
the aerosol generator 3 draws power from the power storage device. At other times, the power
storage device is charged from the alarm cabling, and might be in the form of a rechargeable battery

or supercapacitor.

There are two different ways in which a test might be instigated. The first is automatic where the
detector or the testing device or the control panel automatically instigates a self-test of some or all
of the detectors. The second is a manually instigated test in which a person causes the control panel
to place the detector into a test mode before a test is carried out. That person might instigate the test
at the individual detector to be tested, from the control panel, or from a remote location such as a
monitoring station. In either case, the fire detector 6 and the fire detector testing device 1 are caused
to carry out a test upon receipt of a test signal by the data interface, which might be received from

the control panel via the fire alarm cabling or wirelessly if the test signal is a wireless signal.

When a test is carried out, the detector 6 is placed in a test mode so that, if it detects a fire condition
during the test, it does not cause a fire alarm signal to be sent to any sounders or other alarm
notification devices. The fire detector testing device 1 then generates an aerosol from the aerosol
generator 3. This is done by applying an AC signal to the aerosol generator via the wire 7 in order

to cause the mesh to be vibrated. The piezoelectric elements cause the mesh to be vibrated and
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droplets of the liquid are forced through the mesh in the form of an aerosol which is directed
towards the detector element 5 of the fire detector 6. As the liquid 4 is aerosolised, the liquid
reservoir collapses as it is emptied. The aerosol has smoke-like properties which cause the detector
element 5 to generate an alarm signal. If the detector element 5 does not generate an alarm signal
because it has not received the droplets, a notification is generated which is sent to a service
engineer who can investigate the reasons why the detector element 5 did not generate an alarm
signal. This might simply be because the grill across the opening to the detector element 5 has
become clogged with dirt. The grill can be cleaned, and the detector reinstalled. Once the test is

complete, the fire detector 6 is returned to its normal operating condition from the test mode.

When the detector 6 is activated, power from the alarm cabling is used to generate a 640 kHz 17.5V
(peak to peak) signal with a 128 kHz 10V (peak to peak) signal superimposed to power the aerosol
generator 3. The current draw is roughly 100mA. This current draw is quite large compared to the
detector, however, in the preferred embodiment, only one detector should be tested at a time as it is
undesirable to isolate an entire system for testing at once. Further power may be supplied from the

power storage device, where included.

The AC signal causes the mesh in the nebuliser to vibrate, which forces out microscopic droplets.

The liquid 4 in the liquid reservoir 2 is a weak acid, although other types of water with an ionic
content can be used. Aerosolised water behaves similarly enough to smoke to cause the detector 6
to go into alarm. The use of a weak acid prevents a static build up on the mesh of the nebuliser.
Preferably the water contains a substance to resist bacterial growth, or is sterilised prior to being

placed in the liquid reservoir 2.

Figure 3 shows a second embodiment of the present invention in which a fire detector 6 is attached
to a detector base 8 and a fire detector testing device 1 is mounted partially between the base 8 and
the fire detector 6. In this case, the fire detector 6 is a smoke detector having a detector element 5
located within the body of the fire detector. The body of the fire detector includes openings through
which airborne smoke particles are able to pass which lead to the detector element 5. The detector
element 5 might, for example, be an optical smoke detector element. The openings through which
the airborne smoke particles are able to pass often include grills to impede the entry of insects or

large airborne particles which do not originate from a fire. In very dirty environments, the grills can
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become blocked with dirt, obstructing the entry of smoke particles, thereby limiting the

performance of the smoke detector.

The detector base 8 is attached to the surface of a building, typically a ceiling or wall, and is
connected to a fire alarm system via alarm cabling which is typically arranged in a loop, each loop
ending at a control panel. The loop will normally connect a number of components of a fire alarm
system, such as detectors, sounders, alarm buttons and the like. The loop will also provide electrical
power to the components. Attachment of the fire detector 6 to the base plate connects the fire

detector 6 directly to the alarm cabling loop.

The fire detector testing device 1 includes a liquid reservoir 2 containing a liquid 4 to be
aerosolised, a wire 7, a tube 20 leading the liquid 4 from the liquid reservoir 2, and an aerosol
generator 3 carried at an end of the tube 20 and connected to the end of the wire 7. While the liquid
reservoir 2 is located between the base 8 and the fire detector 6, the tube 20 extends out from
between them and around the outside of the fire detector 6 to the aerosol generator 3 which is
located outside of the fire detector 6 facing the openings into the fire detector 6 through which
smoke would pass on its way to the detector element 5. The aerosol generator 3 is held in position
by a combination of the liquid reservoir 2 and the tube 20, which extends outwardly from between
the base and the fire detector so that the aerosol generator 3 faces the detector element 5. The
aerosol generator 3 is a vibrating mesh type aerosol generator in which the mesh is supported by
piezoelectric elements which can be caused to vibrate, thereby releasing the liquid located
immediately behind the mesh through the holes in the mesh and forming an aerosol. The
characteristics of the aerosol, such as the amount of liquid which is aerosolised and the droplet size
are a function of the size of the holes in the mesh and the characteristics of the vibrations applied to
the mesh by the piezoelectric crystal element. The aerosol generator 3 is a low-power device in that
it is able to atomise the liquid without drawing much power from the fire alarm system cabling.

This is important because the fire alarm cabling is very limited in the amount of power that it can

supply.

In this embodiment, the reservoir is located between the base and the fire detector 6, and is shaped
to fit into a suitable space. The reservoir 2 is made of a deformable structure so that it will yield. In
this embodiment, this is effected simply by the side walls of the reservoir 2 being deformable and

flexible, but in other embodiments it could be effected by a bellows like structure which collapses
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.as the volume of liquid 4 reduces. This also ensures that, as liquid is atomised, it is not replaced by

ambient air which might contaminate the liquid with within the reservoir.

The detector 6 includes a data interface which connects the detector to the fire alarm cabling so that
it is able to communicate with a control panel while maintaining a supply of power to the detector
element 5. The data interface is also connected to the fire detector testing device 1. The data
interface comprises a printed circuit board (9) and might include an antenna (not shown) for receipt

of wireless signals;

A power storage device (not shown) may be incorporated into the testing device 1. Should the
instantaneous power supplied by the alarm cabling not be enough to drive the aerosol generator 3,
the aerosol generator 3 draws power from the power storage device. At other times, the power
storage device is charged from the alarm cabling, and might be in the form of a rechargeable battery

or supercapacitor;

The ways in which a test may be instigated, and the testing and operation for this embodiment is the
same as the first.

Figure 4 shows a third embodiment of the present invention in which a fire detector 6 is attached to
a detector base 8 and a fire detector testing device 1 is mounted partially within the fire detector 6.
In this case, the fire detector 6 is a smoke detector having a detector element 5 located within the
body of the fire detector. The body of the fire detector includes openings through which airborne
smoke particles are able to pass which lead to the detector element 5. The detector element 5 might,
for example, be an optical smoke detector element. The openings through which the airborne smoke
particles are able to pass often include grills to impede the entry of insects or large airborne
particles which do not originate from a fire. In very dirty environments, the grills can become
blocked with dirt, obstructing the entry of smoke particles, thereby limiting the performance of the

smoke detector.

The fire detector 6 also includes an antenna (not shown) for receipt or transmission of wireless

signals.

The detector base 8 is attached to the surface of a building, typically a ceiling or wall, and is
connected to a fire alarm system via alarm cabling which is typically arranged in a loop, each loop

ending at a control panel. The loop will normally connect a number of components of a fire alarm
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system, such as detectors, sounders, alarm buttons and the like. The loop will also provide electrical
power to the components. Attachment of the fire detector 6 to the base plate connects the fire

detector 6 directly to the alarm cabling loop.

The fire detector testing device 1 includes a liquid reservoir 2 containing a liquid 4 to be
aerosolised, a wire 7, a tube 20 leading the liquid 4 from the liquid reservoir 2, and an aerosol
generator 3 carried at an end of the tube 20 and connected to the end of the wire 7. While the liquid
reservoir 2 is located within the fire detector 6, the tube 20 extends out from the fire detector 6 and
around the outside of the fire detector 6 to the aerosol generator 3 which is located outside of the
fire detector 6 facing the openings into the fire detector 6 through which smoke would pass on its
way to the detector element 5. The aerosol generator 3 is held in position by a combination of the
liquid reservoir 2, and the tube 20, which extends outwardly from the fire detector so that the
aerosol generator 3 faces the detector element 5. The aerosol generator 3 is a vibrating mesh type
aerosol generator in which the mesh is supported by piezoelectric elements which can be caused to
vibrate, thereby releasing the liquid located immediately behind the mesh through the holes in the
mesh and forming an aerosol. The characteristics of the aerosol, such as the amount of liquid which
is aerosolised and the droplet size are a function of the size of the holes in the mesh and the
characteristics of the vibrations applied to the mesh by the piezoelectric crystal element. The
aerosol generator 3 is a low-power device in that it is able to atomise the liquid without drawing
much power from the fire alarm system cabling. This is important because the fire alarm cabling is

very limited in the amount of power that it can supply.

In this embodiment, the reservoir is located within the fire detector, and is shaped to fit into a
suitable space within that detector. The reservoir 2 is made of a deformable structure so that it will
yield. In this embodiment, this is effected simply by the side walls of the reservoir 2 being
deformable and flexible, but in other embodiments it could be effected by a bellows like structure
which collapses as the liquid within the liquid reservoir 2 is depleted during use. This also ensures
that, as liquid is atomised, it is not replaced by ambient air which might contaminate the liquid with

within the reservoir.
The detector 6 includes a data interface which connects the detector to the fire alarm cabling so that

it is able to communicate with a control panel while maintaining a supply of power to the detector

element 5. The data interface is also connected to the fire detector testing device 1. The data
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interface comprises a printed circuit board (9) and might include an antenna (not shown) for receipt

of wireless signals;

A power storage device (not shown) may be incorporated into the testing device 1. Should the
instantaneous power supplied by the alarm cabling not be enough to drive the aerosol generator 3,
the aerosol generator 3 draws power from the power storage device. At other times, the power
storage device is charged from the alarm cabling, and might be in the form of a rechargeable battery

or supercapacitor.

The ways in which a test may be instigated, and the testing and operation for this embodiment is the

same as the first.

Figures 5a and 5b show a way of positioning the tube 20 against the casing of the detector 6, in
order to increase accuracy of the aerosol generator 3. The tube 20 is mounted about a pivot point 13.
In this example, the pivot point 13 is attached to the base unit. A biasing means 12 holds the tube 20
away from the detector 6 during installation of the detector, as shown in Figure 5a. Upon
attachment of the fire detector to the base 8, the case of the detector 6 presses against a flange 14,
displacing the tube about the pivot point 13 against the bias of the biasing means 12, so that the tube

is held in position against the case of the detector 6.

The embodiments described above use a vibrating mesh type aerosol generator in which the mesh
itself is vibrated in order to aerosolise the liquid. In other embodiments, a different type of vibrating
mesh type aerosol generator is used in which the mesh is fixed and a vibrating driver element is

located behind the mesh for driving the liquid through the mesh to cause atomisation.

The embodiments described above also describe the liquid reservoir and the aerosol generator being
located at differing ends of the tube. In other embodiments, the liquid reservoir and the aerosol
generator may be adjacent, such that the liquid in the liquid reservoir is aerosolised and the tube

directs the aerosol towards the detector element of the fire detector.
The above embodiments are based on a cabled alarm system. However, wireless embodiments are

also envisaged. In such a system, it is particularly advantageous if the test device is not powered by

the detector causing the detector's power supply to be more rapidly depleted.
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1.

10.

CLAIMS

A fire detector testing device, comprising:
a liquid reservoir; and
a vibrating mesh type aerosol generator, in fluid connection with the liquid reservoir,
for generating an aerosol of a liquid from the liquid reservoir, arranged such that,

when generated, the aerosol is directed towards a detector element of a fire detector.

A fire detector testing device according to claim 1 wherein the liquid reservoir is

deformable.

A fire detector testing device according to claim 1 or 2, further comprising a tube extending

from the liquid reservoir to the aerosol generator.

A fire detector testing device according to claim 3, wherein the liquid reservoir and the tube

support the aerosol generator.

A fire detector testing device according to claim 1 or 2, wherein the liquid reservoir and the

aerosol generator are adjacent.

A fire detector testing device according to claim 5, further comprising a tube extending from

the aerosol generator.

A fire detector testing device according to any one of claims 1 to 6, further comprising an
interface device disposed between the fire detector testing device and the fire detector for

activating the testing device.

A fire detector testing device according to any one of claims 1 to 7 wherein the liquid in the

liquid reservoir is water with an ionic content.

A fire detector testing device according to any one of claims 1 to 8 wherein the fire detector

testing device further comprises a power storage device.

A self-test fire detector, comprising:

a smoke detector having a detector element; and
15



11.

12.

13.

14.

15.

16.

17.

18.

19.

a fire detector testing device which includes a liquid reservoir and an aerosol generator, in
fluid connection with the liquid reservoir, for generating an aerosol of liquid from the liquid
reservoir, positioned such that, when generated, the aerosol is directed towards the detector
element of the smoke detector;

wherein the liquid reservoir is at least partially located within the smoke detector.

A self-test fire detector testing according to claim 10 wherein the fire detector includes a

base, and the liquid reservoir is located within the base.

A self-test fire detector according to claim 10 wherein the fire detector includes a base, and

the liquid reservoir is located between the base and the detector.

A self-test fire detector according to claim 11 or 12 wherein the base portion can rotate with

respect to the detector.

A self-test fire detector according to any one of claims 10 to 13 wherein the liquid reservoir

is deformable.

A self-test fire detector according to any one of claims 9 to 13, further comprising a tube

extending from the liquid reservoir to the aerosol generator.

A self-test fire detector according to claim 15, wherein the liquid reservoir and the tube

support the aerosol generator.

A self-test fire detector according to any one of claims 10 to 14, wherein the liquid reservoir

and the aerosol generator are adjacent.

A self-test fire detector according to claim 17, further comprising a tube extending from the

aerosol generator.
A self-test fire detector according to any one of claims 10 to 17, further comprising an

interface device disposed between the fire detector testing device and the fire detector for

activating the testing device.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

A self-test fire detector according to any one of claims 10 to 19 wherein the liquid in the

liquid reservoir is water with an ionic content.

A self-test fire detector according to any one of claims 10 to 20 wherein the fire detector

testing device further comprises a power storage device.

A fire detector testing device, comprising:
a liquid reservoir;
an aerosol generator, in fluid connection with the liquid reservoir, arranged such that,
when generated, the aerosol is directed towards a detector element of a fire detector;
and
a power connector for electrically connecting the testing device to the supply of

electrical power for the fire detector.

A fire detector testing device according to claim 22 wherein the liquid reservoir is

deformable.

A fire detector testing device according to claim 22 or 23, further comprising a tube

extending from the liquid reservoir to the aerosol generator.

A fire detector testing device according to claim 24, wherein the liquid reservoir and the

tube support the aerosol generator.

A fire detector testing device according to claim 22 or 23, wherein the liquid reservoir and

the aerosol generator are adjacent.

A fire detector testing device according to claim 26, further comprising a tube extending

from the aerosol generator.
A fire detector testing device according to any one of claims 22 to 27, further comprising an

interface device disposed between the fire detector testing device and the fire detector for

activating the testing device.
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29.

30

A fire detector testing device according to any one of claims 22 to 28 wherein the liquid in

the liquid reservoir is water with an ionic content.

A fire detector testing device according to any one of claims 22 to 29 wherein the fire

detector testing device further comprises a power storage device.

18
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