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(54) OUTPUT MODULE FOR A FIRE ALARM SYSTEM

(57) An output module (1) for a fire alarm system is
provided. The output module (1) comprises an indicator
device (3) for indicating the presence of a possible emer-
gency and an output driver (2) for controlling operation
of the indicator device (3). The output driver (2) includes

sensing apparatus (6) for measuring electrical properties
of the output module (1). A method of installing the output
module (1) in a fire alarm system and a method of using
the output module (1) when installed in a fire alarm sys-
tem are also provided.
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Description

[0001] The present invention relates to an output mod-
ule for a fire alarm system, and a fire alarm system com-
prising such an output module. The invention also relates
to methods of installing and using such an output module.
[0002] Fire alarm systems are used in buildings to iden-
tify the existence of fires (and also in some cases other
emergencies) and to alert occupants and/or authorities
to their existence. In many cases there is a regulatory
requirement for a fire alarm system to be in place, as well
as further requirements on the nature of the system. Typ-
ical fire alarm systems include a fire detection system
and a fire alert system that are arranged in communica-
tion via a fire alarm control panel.
[0003] Fire detection systems typically include a
number of indicating devices (e.g. smoke alarms, manual
call points) for detecting the presence of a fire. These
indicating devices may be connected to the fire alarm
control panel and arranged to communicate with the fire
alarm control panel to inform whether or not a fire is
present. Fire alert systems may include a number and
indicator devices (e.g. sirens, bells, lights, voice messag-
es and so on) for raising an alarm and alerting occupants
to the presence of a fire. The indicator devices may be
connected to the fire alarm control panel and be config-
ured to be automatically activated by the fire alarm control
panel when a fire is detected, for example by the indicat-
ing devices. The fire alarm system can also include fire
extinguishing devices that can be automatically triggered
via the fire alarm control panel. There are hence a number
of remote units distributed across the building and con-
nected to a fire alarm control panel.
[0004] The remote units are typically also connected
to a central power supply to provide electric power to the
remote units. Each indicator device is commonly con-
nected to the power source via driver circuit, such as a
relay, which can control the activation of the indicator
device by controlling the provision of power from the pow-
er supply to the indicator device. Hence, the driver circuits
function as switches that are arranged to activate the
indicator devices, for example in response to a fire being
detected by the indicating devices to alert occupants to
the presence of the fire.
[0005] It is important to ensure that the power received
by the indicator devices, as well as the voltage and cur-
rent that the indicator devices are subjected to, falls within
an operational range that is appropriate for the particular
indicator device. If the power received is too low, the in-
dicator device may not function properly and/or fail to
successfully alert occupants to the alarm. Conversely, if
the power received is too great, the indicator device may
become damaged and require replacing. Similarly, if the
voltage or current that the indicator device is subjected
to is outside of an operational range the indicator device
may become overloaded and damaged. To this end, it is
common to connect the output module to the power
source via a variable power controller, such as a variable

transformer, to provide control over the voltage and cur-
rent (and therefore power) supplied to the indicator de-
vices.
[0006] It is therefore necessary, for example when de-
signing fire alarm systems and installing indicator devices
within fire alarm systems, to take into account of the elec-
trical properties of the system in order to be able to set
the parameters of the variable power controllers to en-
sure that the power received by the indicator devices falls
within the required operational range. This typically in-
volves the taking of measurements to evaluate the elec-
trical properties of the system, for example using voltme-
ters, ammeters and/or ohmmeters, and then performing
manual calculations to determine the operational param-
eters of the variable power controllers. The variable pow-
er controllers can then be set appropriately to ensure that
the power received by the indicator devices falls within
the operational range.
[0007] Viewed from a first aspect, the present invention
provides an output module for a fire alarm system, the
output module comprising: an indicator device for indi-
cating the presence of a possible emergency; and an
output driver for controlling operation of the indicator de-
vice, wherein the output driver includes sensing appara-
tus for measuring electrical properties of the output mod-
ule.
[0008] By providing the output driver with sensing ap-
paratus, the output module may be used to measure its
own electrical properties. These measurements may be
used by the user of the output module, for example during
installation of the output module in a fire alarm system
to set certain parameters of a fire alarm system to ensure
that power, voltage and/or current that the indicator de-
vice is subjected to falls within an operational range of
the indicator device. The sensing apparatus can also be
used to take measurements of the electrical properties
of the output module after initial installation of the output
module in a fire alarm system to allow a user to periodi-
cally review the properties of the output module. The user
may use these measurements to infer the health of the
output module, for example to see if the output module
has become damaged or degraded.
[0009] In prior art systems without dedicated sensing
apparatus, it is necessary to connect external apparatus
to the output module and/or fire alarm system in order to
measure the electrical properties of the output module.
The invention therefore avoids the need for such addi-
tional apparatus, which can make installing the output
module in a fire alarm system and monitoring the health
of the output module simpler for the user, and more time
efficient.
[0010] The measured electrical properties may be
such that they can be used to determine electrical pa-
rameters for the indicator device and to ensure that these
remain within operational ranges of the indicator device.
For example the measured electrical properties may re-
late to determination of a voltage, a current and/or an
electric power received by the indicator device.
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[0011] The sensing apparatus can include any instru-
mentation capable of measuring an electrical property of
the output module. The sensing apparatus may include
a voltmeter for measuring a potential difference (i.e. volt-
age) across the indicator device. The voltmeter may be
arranged in parallel with the indicator device. The sensing
apparatus may include an ohmmeter for measuring re-
sistance within the output module. The ohmmeter may
be arranged in parallel with the indicator device. The
sensing apparatus may include an ammeter for measur-
ing electric current within the output module. The amme-
ter may be arranged in series with the indicator device.
The sensing apparatus may include at least one of, or at
least two of, a voltmeter, an ohmmeter, and an ammeter.
In some example implementations, the sensing appara-
tus is provided by a so called "smart" power switch, with
the sensing capabilities of the smart power switch hence
being used as explained herein in order to measure elec-
trical properties that can be used to determine an electric
power to be received by the indicator device.
[0012] In order to control operation of the indicator de-
vice, the output driver may include a switch. The switch
may be a relay switch. When the switch is open, electric
current will be prevented from flowing through the output
module, thereby preventing activation of the indicator de-
vice. Conversely, when the switch is closed, electric cur-
rent will be able to flow through the output module, there-
by allowing activation of the indicator device.
[0013] The output driver may include a processor. The
processor may be arranged to control operation of the
sensing apparatus and/or the switch. The processor may
also be in communication with the sensing apparatus and
arranged to perform calculations using data measured
by the sensing apparatus. These calculations may in-
clude calculations to determine the electric power, volt-
age and/or current that the indicator device is subjected
to.
[0014] It is known that the electrical energy received
by an indicator device must fall within an operational
range to ensure correct activation of the indicator device.
The minimum and maximum values of this operational
range may be set by regulatory standards and/or may be
inherent to the indicator device. For example, the maxi-
mum power value within the operational range for an in-
dicator device may be the maximum power that can be
received by the indicator device without damaging the
indicator device. The processor may be arranged to cal-
culate a maximum and/or minimum allowable power that
can be input into the output module whilst ensuring that
the power received by the indicator device is within the
operational range. This maximum and minimum power
may be known respectively as the upper and lower
threshold power of the output module. This calculated
data may be used for instance during installation of the
output module in a fire alarm system and/or for checking
the health of the output module without the need to per-
form manual calculations.
[0015] The processor may similarly be arranged to de-

termine maximum values for the supply voltage and/or
current to ensure that the voltage and/or current that the
indicator device is subjected to is within the operational
range.
[0016] The processor may be arranged to cause the
sensing apparatus to automatically measure electrical
properties of the output module when power is initially
supplied to the output module. The processor may be
arranged to calculate the upper and lower threshold pow-
er of the output module using these initial measurements
when power is initially supplied to the output module. In
this context, the initial supply of power to the output mod-
ule may be the very first time power has been supplied
to the output module (e.g. after a first installation of the
output module) or the first time power has been supplied
to the output module after an absence of power (e.g. after
re-installation, or a power outage).
[0017] In this way, the output module can be used to
provide an automatic determination of the maximum
and/minimum input power, voltage and/or current upon
installation of the output module within a fire alarm sys-
tem. The user can use this automatically calculated data
to set certain parameters of a fire alarm system to ensure
that power, voltage and/or current that the indicator de-
vice is subjected to falls within the operational range of
the indicator device. This avoids the need for manual
calculations, thereby simplifying installation of the output
device and making the installation more efficient.
[0018] The processor may be arranged to periodically
instruct the sensing apparatus to measure electrical
properties of the output module and perform calculations
using this measured data. These calculations may in-
clude calculations to determine the power received by
the indicator device, and/or the upper and/or lower
threshold power of the output module. The processor
may perform these periodic measurements and calcula-
tions at intervals within the range of 1 to 10 seconds. For
example, the processor may perform the measurements
and calculations every 2 seconds, every 5 seconds or
every 7 seconds. The processor may be arranged in ac-
cordance with applicable standards and/or regulations,
such as EU regulations and the like, which may set re-
quirements on the nature and timing of this type of check.
[0019] The data provided by these periodic calcula-
tions can be used to infer the health of the output module.
For instance, an increase in the upper threshold power
may indicate an increase in the losses in the output mod-
ule. This could indicate that that output module has be-
come damaged or degraded. Hence, the output module
provides data that allows the user to periodically monitor
the health of the output device. The measurements and
calculations may be performed during activation of the
indicator device so that a user can monitor the health of
the output device during an emergency scenario. The
user may use this information to ensure that the indicator
device remains able to alert users to the presence of an
emergency during an on-going emergency scenario.
[0020] The processor may be capable of communica-

3 4 



EP 3 866 133 A1

4

5

10

15

20

25

30

35

40

45

50

55

tion with an external device, such as communication with
a computer device, including a fire alarm control panel
of a fire alarm system. This may allow for automatic ad-
justment of parameters of a fire alarm system to ensure
that power received by the indicator device from the fire
alarm system falls within an operational range of the in-
dicator device. The processor may be capable of wired
and/or wireless communication with an external device.
For this purpose, the output driver may include a trans-
ceiver in communication with the processor to enable
wireless communication with an external device.
[0021] The output driver may include a memory. The
memory may be arranged to store data measured by the
sensing apparatus and/or data calculated by the proces-
sor.
[0022] The processor may be arranged to compare da-
ta stored on the memory with data calculated using meas-
urements taken using the sensing apparatus. For in-
stance, the processor may be arranged to calculate a
value for the upper threshold power using measured data
and compare this with a value for the upper threshold
power stored in the memory. As discussed above, an
increase in the upper threshold power may indicate that
the output module has become damaged or degraded.
Hence, if the comparison shows that the upper threshold
value has increased, the processor may be arranged to
raise an alarm to alert a user. This provides the output
module with the ability to automatically alert a user to
possible damage and/or degradation to the output mod-
ule. Thus, this negates the need to manually check the
output module periodically for faults, damage and or deg-
radation.
[0023] In some arrangements, the functions of the
processor and the memory may be combined in a single
processing component.
[0024] The indicator device can be any device capable
of indicating an alarm condition. For example, the indi-
cator device may include an audible or visible alert de-
vice. The indicator device may include a siren, a bell, a
speech sounder, a speaker, lights, a beacon or a remote
indicator. The indicator device may also include one or
more transmitter devices for sending alarm notifications
to users. Alarm notifications may be sent to local users,
for example via wireless transmission of notifications to
a mobile device, and/or may be sent to remote users
such as building management authorities and/or emer-
gency services.
[0025] The possible emergency may be related to a
fire, for example, but it will be appreciated that the output
module may also be used for also other emergencies,
such as non-fire emergencies requiring activation of an
evacuation procedure.
[0026] The invention extends to a fire alarm system
incorporating the output module. Thus, viewed from a
second aspect, the invention provides a fire alarm system
for a building, the fire alarm system comprising: an output
module as in the first aspect; and a central power source
electrically connected to the output module for providing

electric power to the output module.
[0027] The fire alarm system may have any of the fea-
tures discussed above.
[0028] The fire alarm system may include a variable
power controller to enable control over the voltage and
current (and hence the electric power) supplied to the
output module. The variable power controller may be a
variable transformer. The parameters of the variable
power controller may be set to ensure that the maximum
power, voltage and/or current that the indicator device is
subjected to does not exceed the operational range of
the indicator device. The parameters of the variable pow-
er controller may be informed by the data measured
and/or calculated by the output module.
[0029] The fire alarm system may include a fire alarm
control panel in communication with the output module.
The fire alarm control panel may be in communication
with the processor of the output driver such that the proc-
essor can receive commands from the fire alarm control
panel. The fire alarm control panel may be arranged to
monitor the building and cause the indicator device of
the output module to be activated if a possible emergency
is detected. That is to say, the processor may be arranged
to close the switch, thereby allowing current to flow to
the indicating device, in response to an instruction from
the fire alarm control panel.
[0030] The fire alarm system may include indicating
devices for determining conditions that are indicative of
a possible emergency. The indicating devices may be in
communication with the fire alarm control panel such that
the fire alarm control panel can receive data from the
indicating devices. The indicating devices may provide
inputs for triggering an alarm condition of the fire alarm
system. The indicating devices may include a smoke
and/or fire alarm.
[0031] The possible emergency may be related to a
fire, for example, but it will be appreciated that the fire
alarm system may also be used for also other emergen-
cies, such as non-fire emergencies requiring activation
of an evacuation procedure.
[0032] Viewed from a third aspect, the invention pro-
vides a method of installing an output module as in the
first aspect in a fire alarm system having a central power
source, wherein the method comprises: electrically con-
necting the output module to the central power source;
using the sensing apparatus to measure electrical prop-
erties of the output module; and using the measured data
to determine one or more maximum input parameters for
electrical energy that can be supplied to the output mod-
ule whilst ensuring that the electrical energy that the in-
dicator device is subjected to falls within an operational
range for the indicator device.
[0033] The maximum input parameters may include a
maximum input power that can be supplied to the output
module whilst ensuring that the power received by the
indicator device does not exceed a maximum threshold
power, a maximum supply voltage that can be supplied
to the output module whilst ensuring that the voltage that
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the indicator device is subjected to does not exceed a
maximum threshold voltage, and/or a maximum input
current that can be supplied to the output module whilst
ensuring that the current received by the indicator device
does not exceed a maximum threshold current.
[0034] The output module may have any of the other
features discussed above.
[0035] This method utilises the measurements of the
electrical properties taken by the sensing apparatus to
determine the maximum input power, supply voltage
and/or input current that can be supplied to the output
module. In this way, these maximum values can be de-
termined easily without the need for any external equip-
ment or devices.
[0036] The maximum input parameters may be the
maximum parameters of the electrical energy that can
be supplied to the output module without causing dam-
age to the indicator device. For instance, the indicator
device may only be able to receive a maximum power
without damage being caused to the indicator device.
Hence, the method can be used upon installation of the
output module to set parameters of the fire alarm system
to ensure that the indicator device is not damaged by the
electrical energy supplied by the fire alarm system.
[0037] The maximum power, voltage and/or current
that the indicator device can be subjected to depends on
the particular indicator device utilised within the output
module. The maximum power that the indicator device
can be subjected to, i.e. the maximum power threshold,
may be a power in the range between 1 mW to 6 W. For
example, the maximum power threshold value may be 5
mW, 10mW, 100 mW, 500 mW, 1 W or 5W.
[0038] The method may include a step of using the
measured data to determine one or more minimum input
parameters for electrical energy that can be input into
the output module whilst ensuring that the indicator de-
vice receives electrical energy falling within an operation-
al range for the indicator device. The minimum input pa-
rameters may include a minimum input power that can
be supplied to the output module whilst ensuring that the
power received by the indicator device is sufficient to
enable the indicator device to alert users to the presence
of an emergency, a minimum supply voltage that can be
supplied to the output module whilst ensuring that the
voltage that the indicator device is subjected to is suffi-
cient to enable the indicator device to alert users to the
presence of an emergency, and/or a minimum input cur-
rent that can be supplied to the output module whilst en-
suring that the current that the indicator device is sub-
jected to is sufficient to enable the indicator device to
alert users to the presence of an emergency. These min-
imum parameters may be set by regulatory standards.
Hence, the method can be used upon installation of the
output module to set parameters of the fire alarm system
to ensure that the indicator device is capable of alerting
users to the presence of an emergency.
[0039] The minimum power, voltage and/or current
that the indicator device can be subjected to whilst en-

suring activation of the indicator device depends on the
particular indicator device utilised within the output mod-
ule. The minimum power that the indicator device can be
subjected to, i.e. the minimum power threshold, may be
a power in the range between 1 mW to 6 W. For example,
the minimum threshold value may be 5 mW, 10mW, 100
mW, 500 mW, 1 W or 5W.
[0040] The step of using the sensing apparatus to
measure the electrical properties of the output module
may be performed automatically. For instance, the proc-
essor of the output driver may cause the sensing appa-
ratus to measure the properties of the output module au-
tomatically upon receipt of power, i.e. upon connection
to the central power source.
[0041] The step of determining the maximum input pa-
rameters may be performed automatically by the output
module and/or the fire alarm system. For instance, the
processor of the output driver may automatically calcu-
late the maximum input parameters using the measure-
ments of the electrical properties taken by the sensing
apparatus.
[0042] The fire alarm system may include a variable
power controller to enable control over the voltage and
current (and hence the electric power) supplied to the
output module. The variable power controller may have
any of the features of the variable power controller dis-
cussed above in respect of the second aspect. The meth-
od may comprise setting parameters of the variable pow-
er controller to ensure that parameters of the electrical
energy supplied to the output module do not exceed the
determined maximum input parameters and/or fall below
the determined minimum input parameters.
[0043] The step of setting the parameters of the vari-
able power controller may be performed automatically
by the fire alarm control system and/or the output module.
For instance, when the maximum input power has been
determined, the processor may communicate the deter-
mined value to the fire alarm system, which may adjust
the parameters of the variable power controller appropri-
ately.
[0044] By performing one or more of the above method
steps automatically, the output module makes installing
and/or setting the initial parameters of the fire alarm sys-
tem and output module simpler and more efficient. For
instance, there is no need for a user installing the output
module in a fire alarm system to perform manual calcu-
lations and/or manually set the parameters of the variable
power controller.
[0045] Viewed from a fourth aspect, the invention pro-
vides a method of using an output module as in the first
aspect when installed in a fire alarm system having a
central power source, the method comprising: using the
sensing apparatus to periodically measure electrical
properties of the output module; and using the measured
data to determine one or more maximum input parame-
ters for electrical energy that can be supplied to the output
module whilst ensuring that the electrical energy that the
indicator device is subjected to falls within an operational
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range for the indicator device.
[0046] The output module may have any of the other
features discussed above.
[0047] By periodically measuring the electrical proper-
ties of the output module and determining the maximum
input parameters it is possible to ensure that the electrical
energy received by the indicator device falls within the
operational range of the indicator device throughout the
operational lifetime of the output module. Also, a change
in the maximum input parameters may indicate that the
output module has become damaged and/or degraded.
For instance, if wiring within the output module has be-
come damaged, the fraction of the input power that is
received by the indicator device may fall. Thus, the max-
imum input power may increase. Hence, periodic deter-
mination of the maximum input parameters allows the
health of the output module to be monitored throughout
its operational life.
[0048] The maximum input parameters may include a
maximum input power that can be supplied to the output
module whilst ensuring that the power received by the
indicator device does not exceed a maximum threshold
power, a maximum supply voltage that can be supplied
to the output module whilst ensuring that the voltage re-
ceived by the indicator device does not exceed a maxi-
mum threshold voltage, and/or a maximum input current
that can be supplied to the output module whilst ensuring
that the current received by the indicator device does not
exceed a maximum threshold current.
[0049] The method may include a step of using the
measured data to determine one or more minimum input
parameters for electrical energy that can be supplied to
the output module whilst ensuring that the indicator de-
vice receives electrical energy falling within an operation-
al range for the indicator device. The minimum input pa-
rameters may include a minimum input power, a mini-
mum supply voltage, and/or a minimum input current.
The minimum input power, the minimum supply voltage
and the minimum input current may be the same as those
discussed above.
[0050] The measurements may be taken every at in-
tervals within the range of 1 to 10 seconds. For example,
the measurements may be taken every 2 seconds, every
5 seconds or every 7 seconds. The frequency of these
measurements may set in accordance with applicable
standards and/or regulations, such as EU regulations
and the like, which may set requirements on the nature
and timing of this type of check.
[0051] The method may comprise a step of storing the
periodically determined values of the maximum input pa-
rameters. These stored values may be compared to
check whether one or more of the maximum input pa-
rameters have changed over time.
[0052] The method may comprise a step of raising an
alarm if one or more of the determined maximum input
parameters has changed, for example risen, compared
to the previously determined maximum input parameters.
For example, an alarm may be raised if the determined

maximum input power has risen compared to the previ-
ously determined maximum input power. The alarm may
only be raised if a newly determined maximum input pa-
rameter has risen by 5% or 10% compared to a previously
determined maximum input parameter. This alerts a user
to possible damage and/or degradation of the output
module.
[0053] Certain embodiments of the invention will now
be described by way of example only and with reference
to the sole accompanying drawing, Figure 1, which is a
diagram of an output module for use in a fire alarm sys-
tem.
[0054] As seen in Figure 1, the output module 1 in-
cludes an output driver 2 and a siren 3. Circuitry, in the
form of electrically conductive wires 4, connects the out-
put driver 2 to the siren 3.
[0055] The siren 3 is a form of indicator device for alert-
ing users to the presence of a fire. In this case, the siren
3 alerts users to the presence of a fire by emitting a noise.
Whilst in this example the indicator device is a siren, it
will be appreciated that it could alternatively be any de-
vice capable of raising awareness to the presence of a
fire. For example, the indicator device may be a bell, a
speech sounder, a speaker, lights, a beacon or a trans-
mitter device for sending alarm notifications to users via
wireless transmission to a mobile device.
[0056] The output driver 2 includes an electrical con-
nector 5 for enabling electrical connection of the output
module 1 to a power source, a switch (not shown), and
sensing apparatus 6 for measuring electrical properties
of the output module 1.
[0057] The switch provides the output driver 2 with the
ability to selectively connect and disconnect the siren 3
from a power source. When the switch is closed, the out-
put driver 2 is operated in an "on" state in which current
is allowed to flow through the output driver 2, and to the
siren 3. Conversely, when the switch is open, the output
driver 2 is operated in an "off" state in which current is
prevented from flowing through the output driver 2.
Hence, the output driver 2 can be used to control activa-
tion of the siren 3.
[0058] In the present example, the sensing apparatus
6 includes a voltmeter 6a, an ammeter 6b and an ohm-
meter 6c. The voltmeter 6a is arranged in parallel with
the siren 3 to measure the electrical potential difference
across the electrical connector 5. The ammeter 6b is ar-
ranged in series with the siren 3 to measure the current
flowing through the output module 1. The ohmmeter 6c
is arranged in parallel with the siren 3 to measure the
electrical resistance within the output module 1.
[0059] The output driver 2 therefore includes all the
necessary sensing apparatus to measure the electrical
properties of the output module 1. In this way, the output
driver 2 can be used to measure the voltage and current
that the siren 3 is subjected to, the impedance of the
conductive wires 4 connecting the output driver 2 to the
siren 3, and the electric power being sent to the siren 3.
[0060] The output driver 2 also includes a processor
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and a memory (not shown). The processor is arranged
to control operation of the output driver 2 between the on
and off states and to control operation of the sensing
apparatus 6. The processor is also arranged to receive
data measured by the sensing apparatus 6 and to per-
form calculations using the measured data to determine
the electric power input into the output module 1 via the
electrical connector 5, and the electric power being re-
ceived by the siren 3. The processor can also determine
the voltage and current that the siren 3 is subject to based
on the data measured by the sensing apparatus 6. The
memory is arranged to store data measured by the sens-
ing apparatus 6 and/or calculated by the processor.
[0061] The processor therefore provides the output
driver 2 with the ability to monitor the power input into
the output module 1 and the power received by the siren
3 when the output module 1 is connected to a power
source.
[0062] As discussed above, the siren 3 will only acti-
vate properly if the electric power, voltage and current it
receives falls within a particular operational range. In this
case, proper activation of the siren 3 means that it func-
tions sufficiently to alert users to the presence of a fire.
This may be set by a regulatory standard. For instance,
the siren 3 may be required by regulation to emit an au-
dible sound within a specified decibel range when alerting
users to the presence of a fire.
[0063] The upper limit to this operational range is spe-
cific to the particular component, and is an inherent prop-
erty of the component. If the power received by the siren
3 exceeds this upper limit, the siren 3 may become dam-
aged, for example by overheating, which could render
the siren 3 inoperable. If this were to happen, the siren
3 may no longer be able to alert users to the presence
of a fire and may require the siren 3 to be replaced. The
upper limit to the operational range may be known as the
maximum operational power of the siren 3.
[0064] Conversely, if the power received by the siren
3 falls below the lower limit of the operational range then
the power will be insufficient to properly activate the siren
3. In this case, the siren 3 may emit a noise that is below
the required decibel range set by the regulatory stand-
ards, or may even emit no audible noise at all. Hence,
the power provided to the siren 3 will not be enough to
alert users to the presence of a fire. The lower limit of the
operational range may be known as the minimum oper-
ational power of the siren 3.
[0065] The amount of power received by the siren 3 is
a function of the power input into the output module 1
and the losses within the output module 1, for example
caused by the impedance of the conductive wires 4 that
connect the siren 3 to the output driver 2.
[0066] Provided that the minimum and maximum op-
erational powers of the siren 3 are known to the proces-
sor, the processor can be used to calculate the maximum
and minimum powers that may be input into the output
module 1. The minimum and maximum operational pow-
ers of the siren 3 may be stored in the memory and used

by the processor in these calculations.
[0067] By using measurements taken by the sensing
apparatus 6 and the maximum operational power of the
siren 3, the processor is able to calculate the maximum
amount of power that can be input into the output module
1 whilst ensuring that the power received by the siren 3
does not exceed the maximum operable power of the
siren 3. This maximum power may be known as the upper
threshold power of the output module 1.
[0068] Similarly, the processor can also calculate the
minimum amount of power that can be input into the out-
put module 1 whilst ensuring that the power received by
the siren 3 does not fall below the minimum operable
power of the siren 3. This minimum power may be known
as the lower threshold power of the output module 1.
[0069] These threshold values define the upper and
lower boundaries of an allowable power range that can
be received by the output module 1 to ensure proper
activation of the siren 3. The threshold values calculated
by the processor may be stored in the memory.
[0070] The values of the upper and lower threshold
powers will vary between different output modules, and
are dependent on, amongst other things, the particular
indicator device used and the impedance of the wiring
connecting the output driver 2 to the indicator device.
Since the impedance of a wire is proportional to its length,
the threshold values are also dependent on the length of
the conductive wires 4.
[0071] The processor can also use the data measured
by the sensing apparatus 6 to determine minimum and
maximum values for the input voltage and current to en-
sure that the voltage and the current that the siren 3 is
subject to falls within the operational range of the siren 3.
[0072] When the output module 1 is installed in a fire
alarm system, for example a fire alarm system of a build-
ing, the electrical connector 5 is connected to an output
of a variable transformer, which in turn is connected to a
central power supply of the fire alarm system. The vari-
able transformer provides the ability to manipulate and
control the voltage and current (and hence the electric
power) supplied to the output module 1.
[0073] The output module 1 may also be in communi-
cation with a fire alarm control panel of the fire alarm
system. The fire alarm control panel may provide control
over the fire alarm system, for instance by causing acti-
vation of one or more indicator devices when a fire has
been detected. To this end, the fire alarm control panel
may communicate with the output driver 2 to control the
state of the output module 1, by initiating switching of the
output module 1 between the on and off states (and vice
versa) by the processor at appropriate times, for instance
when a fire has been detected. In this way, the fire alarm
control panel provides a means of initiating activation of
the siren 3.
[0074] Communication between the output module 1
and the fire alarm control panel may be achieved via a
communications network. This may include wired links
between the fire alarm control panel and the output mod-
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ule 1, which may be formed when the output module 1
is connected to the power source via the electrical con-
nector 5. That is to say, the wired connection may provide
a supply of electric power to the output module 1 as well
as a communication link between the output module 1
and the fire alarm control panel.
[0075] Alternatively, the communications network may
include wireless communication between the fire alarm
control panel and the output module 1. In such a case,
the output driver 2 may comprise a transceiver for pro-
viding wireless communication with the fire alarm control
panel.
[0076] The fire alarm system may include one or more
indicating devices, such as smoke and/or fire detectors,
for detecting a property indicative of the presence of a
fire. The indicating devices may be in communication with
the fire alarm control panel and the fire alarm control pan-
el may use information received from the indicating de-
vices to control activation of the siren 3. For instance, if
one or more of the indicating devices detects the pres-
ence of a fire, the fire alarm control panel may send a
signal to the output driver 2 which causes the processor
to switch the output driver 2 to the on state to activate
the siren 3.
[0077] The fire alarm control panel may include an out-
put device, such as a screen, for communicating infor-
mation to a user, and an input device, such as a keypad
or touchscreen, to allow the user to interact with the fire
alarm system via the fire alarm control panel.
[0078] The output driver 2 can be used during instal-
lation of the output module 1 in a fire alarm system to
calculate the upper and lower threshold powers of the
output module 1. The processor may be arranged to au-
tomatically collect data using the sensing apparatus 6
and perform the relevant calculations upon initial instal-
lation, for example upon receipt of power via the electrical
connector 5.
[0079] The calculated values of the upper and lower
threshold powers may be stored in the memory. Alterna-
tively, or in addition, the processor may communicate the
value of the threshold powers to the fire alarm control
panel. In this way, the threshold values can be commu-
nicated to a user, enabling the user to use this information
to adjust parameters of the variable transformer to ensure
that the power output by the variable transformer (and
input into the output module 1) falls within the allowable
power range of the output module 1.
[0080] In an alternative arrangement, the fire alarm
control panel may be in communication with the variable
transformer and may be arranged to automatically control
the parameters of the variable transformer in response
to receipt of power threshold data from the processor.
[0081] The output module 1 therefore avoids the need
for the user to manually calculate the allowable power
range during installation and/or during a planning phase
prior to installation of the output module 1. Instead, the
output module 1 is able to automatically determine the
allowable power range and communicate this value to

the user. This reduces the time required to install the
output module 1, and can reduce installation costs.
[0082] The output driver 2 can also be used to period-
ically monitor electrical properties of the output module
1 after initial installation within a fire alarm system. The
processor may be arranged to collect data using the
sensing apparatus 6 and perform the relevant calcula-
tions periodically to determine the allowable power
range. The measured and/or calculated values may be
stored in the memory. In this way, the output driver 2 can
be used to monitor whether the power input into the out-
put module 1 remains within the allowable power range
during the lifetime of the output module 1.
[0083] The output module 1 may be arranged to take
measurements and perform calculations every 10 sec-
onds, for example. The periodicity of the measurements
and calculations may be altered via the fire alarm control
panel.
[0084] A change in the upper and/or lower threshold
powers may be indicate that the output module 1 has
malfunctioned or become damaged. For example, an in-
crease in the value of the upper threshold power of the
output module 1 calculated by the processor is indicative
of additional losses in the output module 1. This may be
caused, for example, if the wires 4 connecting the output
driver 2 to the siren 3 were to become degraded. Hence,
an increase in the upper threshold value is an indication
that the output module 1 has become damaged and/or
degraded.
[0085] A reduction in the value of the upper threshold
power may also result in the power output by the variable
transformer exceeding the (new, lower) upper threshold
power. This could cause damage to the siren 3. Hence,
the processor is arranged to raise an alarm if it detects
that the power being supplied to the output module 1
exceeds the upper threshold value. For example, the
processor may send a signal to the fire alarm control
panel to alert a user.
[0086] In respect of the lower threshold value, if the
power received by the output module 1 were to fall below
this threshold value then the siren 3 may not activate
properly and may not be able to successfully alert a user
to the presence of a fire. Hence, the processor is ar-
ranged to raise an alarm if it detects that the power being
supplied to the output module 1 is less than the lower
threshold value of the output module 1. As above, the
processor may send a signal to the fire alarm control
panel to alert a user.
[0087] The processor may also be arranged to com-
municate the value of the periodically re-calculated
threshold powers to the fire alarm control panel so that
they can be communicated to a user. The user can use
this information to adjust parameters of the variable
transformer. In an alternative arrangement, the fire alarm
control panel may be arranged to automatically control
the parameters of the variable transformer in response
to receipt of the re-calculated power threshold data from
the processor.
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[0088] Whilst in the description above use of the output
module to determine the input power thresholds is dis-
cussed, it will be appreciated that the output module may
also be used to determine thresholds for the supply volt-
age and/or supply current to ensure that the voltage and
the current that the siren 3 is subjected to falls within the
operational range of the siren 3. Thus, electrical param-
eters such as power, voltage and current may be used
either alone or in combinations as appropriate for a given
system.
[0089] Thus, the output driver 2 provides the output
module 1 with the ability to automatically monitor its elec-
trical properties periodically throughout its operational
lifetime and alert a user if it becomes broken, damaged
or otherwise inoperable. This is of particular importance
in the field of fire alarm systems since it is vital that the
output module 1 is able to alert a user in response to the
detection of a fire. The output module 1 avoids the need
for manual periodic checking of the operability of the out-
put module 1.

Claims

1. An output module for a fire alarm system, the output
module comprising:

an indicator device for indicating the presence
of a possible emergency; and
an output driver for controlling operation of the
indicator device, wherein the output driver in-
cludes sensing apparatus for measuring electri-
cal properties of the output module.

2. An output module as claimed in claim 1, wherein the
sensing apparatus includes one or more of:

a voltmeter for measuring a potential difference
across the indicator device;
an ohmmeter for measuring a resistance within
the output module; and
an ammeter for measuring electric current within
the output module.

3. An output module as claimed in claim 1 or 2, wherein
the output driver includes a switch for controlling op-
eration of the indicator device.

4. An output module as claimed in any of claims 1, 2
or 3, wherein the output driver includes a processor
arranged to control operation of the sensing appa-
ratus and/or the switch.

5. An output module as claimed in claim 4, wherein the
processor is arranged to perform calculations using
data measured by the sensing apparatus to deter-
mine an electric power received by the indicator de-
vice.

6. An output module as claimed in claim 4 or 5, wherein
the processor is arranged to periodically instruct the
sensing apparatus to measure electrical properties
of the output module and perform calculations using
this measured data to determine the electric power
received by the indicator device.

7. An output module as claimed in any of claims 4 to
6, wherein the output driver includes a memory ar-
ranged to store data measured by the sensing ap-
paratus and/or calculated by the processor, option-
ally wherein the processor is arranged to compare
data stored in the memory with data calculated using
measurements taken using the sensing apparatus.

8. An output module as claimed in any preceding claim
wherein the indicator device includes an audible or
visible alert device, or a transmitter device for send-
ing alarm notifications to users.

9. A fire alarm system for a building, the fire alarm sys-
tem comprising:

an output module as claimed in any preceding
claim; and
a central power source electrically connected to
the output module for providing electric power
to the output module.

10. A fire alarm system as claimed in claim 9, comprising
a variable power controller arranged to allow control
over the voltage and/or current supplied to the output
module from the central power source.

11. A method of installing an output module as in any of
claims 1 to 8 in a fire alarm system having a central
power source, wherein the method comprises:

electrically connecting the output module to the
central power source;
using the sensing apparatus to measure electri-
cal properties of the output module;
and
using the measured data to determine one or
more maximum input parameters for electrical
energy that can be supplied to the output module
whilst ensuring that the electrical energy that the
indicator device is subjected to falls within an
operational range for the indicator device.

12. A method as claimed in claim 11, wherein the step(s)
of using the sensing apparatus to measure electrical
properties of the output module and/or using the
measured data to determine one or more maximum
input parameters are performed automatically by the
output module.

13. A method of using an output module as in any of
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claims 1 to 8 when installed in a fire alarm system
having a central power source, the method compris-
ing:

using the sensing apparatus to periodically
measure electrical properties of the output mod-
ule; and
using the measured data to determine one or
more maximum input parameters for electrical
energy that can be supplied to the output module
whilst ensuring that the electrical energy that the
indicator device is subjected to falls within an
operational range for the indicator device.

14. A method as claimed in claim 13, wherein the meas-
urements are taken at intervals within the range of
1 to 10 seconds.

15. A method as claimed in claim 13 or 14, comprising
raising an alarm if one or more of the determined
maximum input parameters has risen compared to
a previously determined maximum input parameter.
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