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(54) Audible warning devices

(57) An alarm system comprising a plurality of syn-
chronised two-tone audible warning devices 18 con-
nected to a power supply 12, each device 18 having an
input connected to the output of a driver circuit 17 which
is arranged to successively apply voltage pulses to the

device 18 at the two frequencies. The width of the volt-
age pulses is varied inversely to the frequency, in order
that the average current drawn by the devices 18 from
the power supply 12 is substantially uniform at both fre-
quencies.



EP 1 158 472 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This invention relates to audible warning de-
vices and more particularly but not solely to audible
warning devices for alarm systems.
[0002] It is well known that audible warning devices
are extremely effective at providing an indication of an
alarm condition. It is also known that audible warning
devices which emit a sound that is continuously pulsed
or sweeping are far more likely to be heard and respond-
ed to than warning devices which emit a single frequen-
cy.
[0003] Alarm systems are known which comprise a
plurality of audible warning devices or so-called sound-
ers, which each emit an audible alarm signal when the
alarm is triggered. One such alarm system comprises a
fire alarm system, comprising a plurality of sounders
connected across one or more pairs of wires extending
from a control panel. In use, when the alarm is triggered,
the sounders draw current from the control panel.
[0004] It is preferable to arrange the sounders, so that
they each produce a synchronised audible signal, which
continuously pulses or sweeps between say 800 and
1000 Hz.
[0005] Most sounders comprise an audible transduc-
er, such as a rocking armature loudspeaker of the type
disclosed in GB 2 323 999, to which a pulsed audio sig-
nal is applied.
[0006] It is well known that the relationship between
the width of the audio pulses and the sound output level
is nonlinear or even curvilinear, especially if the audible
transducer is inductive. Thus, no appreciable increase
or even a reduction in sound output is achieved by wid-
ening the audio pulses above a certain width. Accord-
ingly, a considerable amount of power can be saved and
a high output level can be achieved by optimising the
width of the pulses.
[0007] Accordingly, it is well known to apply pulses of
uniform width to the sounders and to vary the spacing
between the pulses, according to the desired frequency
of the output signal. Thus at 800Hz, 50µS pulses would
be spaced by 1.2mS and at 1000Hz, 50µS pulses would
be spaced by 0.95mS.
[0008] The sounders draw current each time a pulse
is applied and it will be appreciated that the average cur-
rent drawn at the higher frequency is greater than the
current drawn at the lower frequency.
[0009] A disadvantage of this arrangement is that the
current drawn by alarm systems having synchronised
sounders will pulse between a high and a low value as
high and low frequency tones are respectively emitted.
The difference between the high and low current values
will depend on the number of sounders that are synchro-
nised: This problem may be exacerbated if the sounder
is inductive, since the instantaneous current drawn falls
as the sounder approaches resonance.
[0010] This pulsed current can place considerable
strains on the power supply in the control panel and this

can cause corresponding voltage fluctuations in the
supply to other circuits, with the result that some circuits
may malfunction.
[0011] Another disadvantage is that the current puls-
es or any associated voltage fluctuation may mask cur-
rent and/or voltage signalling that is sent between the
control panel and remote devices, such as smoke de-
tectors, call points and sounders, particularly if the sig-
nalling is sent along the same pair of wires as those
which carry current to the sounders.
[0012] I has been proposed to overcome the above-
mentioned problems by connecting a smoothing capac-
itor across the supply wires to the sounders. However,
a disadvantage of this is that the smoothing capacitor
filters out the current and/or voltage signalling that is
sent between the control panel and remote devices.
[0013] I have now devised a driver for an audible
which alleviates the above mentioned problems.
[0014] In accordance with the invention there is pro-
vided a driver circuit for an audible transducer, the circuit
comprising an output for connecting to the input of the
audible transducer and signal generating means for ap-
plying voltage pulses to said output at a variable rate,
wherein the width of the voltage pulses is varied inverse-
ly to the rate, in order that the average current drawn by
said transducer is substantially uniform, said pulses be-
ing short in duration compared with the period of the sig-
nal.
[0015] It will be appreciated that purely resistive trans-
ducers draw an average current, which is equal to the
product of the instantaneous current value, the frequen-
cy and the pulse width. Thus, assuming that the instan-
taneous current value is always the same, a uniform av-
erage current can be obtained by increasing the pulse
width when the frequency decreases and vice versa.
[0016] In one embodiment, the width of the voltage
pulses is varied proportionately to said pulse rate, say
where the transducer is substantially resistive.
[0017] In inductive loads, the instantaneous current
will vary according to the frequency, owing to the Q of
the coil. Thus, the width of the pulses may be varied non-
proportionally, so that a uniform average current is
drawn.
[0018] Preferably, the output of the driver circuit is
connected to a plurality of audible transducers, which
emit a synchronised audible output in the audio frequen-
cy range.
[0019] The rate of the pulses may be continuously in-
creased and decreased between two values, either
gradually or in a stepwise manner.
[0020] Preferably the pulse rate is successively var-
ied, preferably at intervals of between 0.5 and 2 sec-
onds.
[0021] Preferably the means for applying said pulsed
voltage to the output comprises a microprocessor.
[0022] Also in accordance with this invention, there is
provided an alarm system comprising a plurality of au-
dible warning devices, connected to a power supply,
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each having an input connected to the output of a driver
circuit, said driver circuit comprising signal generating
means for applying voltage pulses to said output at a
variable rate, wherein the width of the voltage pulses is
varied inversely to the rate, in order that the average
current drawn by said transducers from said power sup-
ply is substantially uniform, said pulses being short in
duration compared with the period of the signal.
[0023] In one embodiment, the alarm system com-
prises a plurality of warning devices each having an au-
dible warning transducer and an associated driver cir-
cuit.
[0024] Preferably the alarm system further comprises
a remote control unit incorporating said power supply,
the control unit being arranged to send control signals
to the warning device, in order to synchronise the out-
puts of their respective driver circuits.
[0025] In an alternative embodiment, the alarm sys-
tem comprises a control unit incorporating said power
supply and said signal generating means, the output of
the signal generating means being connected to each
audible transducer.
[0026] An embodiment of this invention will now be
described by way of example only and with reference to
the accompanying drawing, the single figure of which is
a schematic diagram of an embodiment of fire alarm
system in accordance with this invention.
[0027] Referring to the drawing, there is shown a fire
alarm system comprising a control panel 10 having a
power supply 12 provided with terminals 11 for connect-
ing to the mains supply. A control circuit 13 is connected
to the power supply 12.
[0028] A plurality of sounders e.g. 16 are connected
in parallel across a pair of wires 14, 15 that extend from
the control panel 10. The sounders 16 each comprise a
speaker 18 and a speaker driver circuit 17.
[0029] The alarm system also comprises a plurality of
heat and/or smoke sensors and manual call points (not
shown), which are also connected across the wires 14,
15.
[0030] In use, when one of the sensors or call points
is activated, the activated device draws a pulsed current
along the wires 14, 15, to indicate to the control circuit
13 in the control panel 10 that an alarm condition has
been detected, whereupon the control circuit 13 sends
voltage pulses along the wires 14, 15 to trigger the
sounders 16, which may in fact be located inside the
same housing as the detectors.
[0031] The driver circuit 17 inside each sounder 16
then applies an audio signal to its associated speaker
18, so that a pulsed audible warning signal is emitted.
[0032] The audio signal comprises a series of voltage
pulses of say 50µS duration which are successively
transmitted at rates of 800 and 1000 Hz, with the fre-
quency changing from one frequency to the other say
every 1 second. The control circuit 13 in the control pan-
el 10 outputs a synchronising pulse at regular intervals,
which ensures that the pulsed output of each sounder

is synchronised: an accurate crystal oscillator in each
sounder 16 ensures that the frequencies remain con-
stant, as well as ensuring that the sounders remain syn-
chronised between successive synchronising pulses.
[0033] A disadvantage of the system as hereinbefore
described is that the current drawn by the synchronised
sounders is greater at the higher frequency than it is at
the lower frequency. For example at 800 Hz each sound-
er may draw an average 50mA, whereas at 1000Hz the
sounders each draw an average 62.5mA. Obviously, if
25 sounders are connected across the wires 14, 15,
there will be a difference of 312.5mA between the aver-
age currents at these two frequencies.
[0034] It will be appreciated that the average current
on the wires 14, 15 thus pulses between the two values
as the frequency toggles between 800 and 1000Hz. This
varying current can mask the aforementioned current
signalling pulses that are sent from the detectors and
call points back to the control unit 10.
[0035] In accordance with this invention this problem
is overcome, by arranging the driver circuit to reduce the
width of the voltage pulses as the frequency increases
and vice-versa, according to the following formula:

Where:

W = pulse width
I = average current
F = frequency

[0036] Thus, in order to achieve an average of 50mA
per sounder at 800 and 1000Hz, the pulse widths are
adjusted to 62.5µS and 50µS respectively.
[0037] Thus, it will be appreciated that a constant cur-
rent is drawn, regardless of the frequency and the afore-
mentioned problems are avoided.

Claims

1. An alarm system comprising a plurality of audible
warning devices, connected to a power supply,
each having an input connected to the output of a
driver circuit, said driver circuit comprising signal
generating means for applying voltage pulses to
said output at a variable rate, wherein the width of
the voltage pulses is varied inversely to the rate, in
order that the average current drawn by said trans-
ducers from said power supply is substantially uni-
form, said pulses being short in duration compared
with the period of the signal.

2. An alarm system as claimed in claim 1, comprising
a plurality of warning devices each having an audi-
ble warning transducer and an associated driver cir-
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cuit.

3. An alarm system as claimed in claim 2, comprising
a remote control unit incorporating said power sup-
ply, the control unit being arranged to send control
signals to the warning device, in order to synchro-
nise the outputs of their respective driver circuits.

4. An alarm system as claimed in claim 2, comprising
a control unit incorporating said power supply and
said signal generating means, the output of the sig-
nal generating means being connected to each au-
dible transducer.

5. A driver circuit for an audible transducer, the circuit
comprising an output for connecting to the input of
the audible transducer and signal generating
means for applying voltage pulses to said output at
a variable rate, wherein the width of the voltage
pulses is varied inversely to the rate in order that
the average current drawn by said transducer is
substantially uniform, said pulses being short in du-
ration compared with the period of the signal.

6. A driver circuit as claimed in claim 4, in which the
width of the voltage pulses is varied proportionally
to said pulse rate.

7. A driver circuit as claimed in claim 5, in which the
width of the voltage pulses is varied non-proportion-
ally to said pulse rate.

8. A driver circuit as claimed in of claims 5 to 7, in
which the frequency rate of the pulses is in the audio
frequency range.

9. A driver circuit as claimed in claims 5 to 8, in which
the rate of the pulses is continuously increased and
decreased between two values, either gradually or
in a stepwise manner.

10. A driver circuit as claimed in claims 5 to 9, in which
the means for applying said pulsed voltage to the
output comprises a microprocessor.
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