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HE device described in this article

generates a US police-car type
“whooping®” tone and is suitable for
many medium-power alarm  applica-
tions. The tone is sounded over a &5
watt loudspeaker and in fact the level
of output available is quite startling.
The module can be used with burglar
alarms, fire alarms or in fact in any
unit requiring a distinctive audible
alarm and which is capable of supply-
ing 12 volts at about S00mA.

It is possible to incorporate a small
modification which  permits the
module to imitate the familiar lwo-
lone sequence of many British police
cars.

THE 555 TIMER L.C.

The circuit employs two 555 timer
i.cs, both of which arc opecrated in
lhe astable mode. This is illustrated
in Tig. 1.

An astable multivibrator possesses
no stable state, and conlinues Lo offer
a sleady stream of pulses at its out-
put without the need for triggering.
In the case of a 535 astable, a con-
stant square wave (Fig. 2) appcars at
lhe ovutput terminal. The freguency,
or number of pulses per second
{measured in hertz), is dependent
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upon the values of three external tim-
ing components, namely R., Ry, and
C. Fig. 2 jllustrates how the frequency
is controlled by lhese three com-
ponents.

The other interesting featnres de-
picted in Fig. 1 are the “reset” and
“conlrol voltage” facilities., The reset
pin, if grounded, will halt the output,
that is the output will go low and re-
main like this until the reset signal is
removed. 1t is customary to connect
the reset pin to + Ve (the positive
supply rail) if it is not reguired,

CONTROL VOLTAGE

The ‘“control voltage” pin provides
another means of adjusting the fre-
guency of the oufput. Apart from
altering the values of R., Ry and C,
a conlrol vollage may be applied to
pin 5 to vary the ontput frequency in-
dependently of the “RC network’.

By applying a voltage lo pin 5, it is
possible Lo moedulate the frequency of
the square wave output in sympathy
with the amplitude of the control
voltage, This method is cmplayed in
the Siren Module where the applied
voltage has a sawioath waveform.

If the control voltage Leriminal is
unused, normally it is connected to

0V via a 0-01F capacilor, although
for a minimum component count it
can be left entirely unconnected.

CIRCUIT DESCRIPTION

The circuit diagram of the Siren
Module is shown in Fig. 3. IL can be
seen that two 355 astable circuits are
cimploved, IC1 and IC2 with associ
ated timing componcnts. IC1 produces
a square wave operating at a nominal
frequency of ahout 5001Iz; this forms
the basic “tone” of the svstem.

IC2 produces anolher square wave
of a much lower frequency, about 3Hz.
Note however that a variable resistor
VR1 is incorporated so this frequency
is adjustable to a ceriain extent. VRI1
was in fact eventunally incorporated in
the design to compensate for large
talerances which affecl the value of

The output of TC2 is coupled
through R4 and B5 to the control
voltage terminal of IC1, C2 is a large-
value electrolytic capacitor whose
presence converts the sgnare wave
praduced by ICZ2 into a sawtooth
waveform.

The square wave from 1C2 causes
C2Z to constantly charge up and dis-
charge, and so the smooth sawtooth
waveform produced by this is used to
modulate the output of 1C1; the fre-
quency af operation of IC1 is altered
rhythmically to produce a “whoop-
ing” lone inslead of a continuous
S00Hz note.

As a basis for experimentation,
readers may wish to note that by
omitting €2, a “two-tone” effect will
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Fig. 1. Basic arrangement of a 555 timer
i.c. to function as an astable multivibrator.
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Fig. 2. Output waveform and frequency
calculation for 555 astable.
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Fig. 8. The complete circuit diagram tor the Siren Module.

Resistors
R1 100k
R2 10242

See
R3 4700 Sh
S %9
R5 2-2k(} T
RE6 1kO a
R7T 22kQ page 30

B8 6500
All T watt carbon -+ 5%

Capacitare
C1  0-01¢F polyester {C200)
C2 A7uF 12V elzct. radial leads
C3 10uF 12V elzc, radlal leads
C4 150uF 12V clect.

Semicanductars
1C1, 2 855 timar f.c. B-pin d.li,
TR1 TIP31A opn silicon
D1 TILZ20 0-2 inch red Led.
Dz 1N4001 14 silicon

Miscellaneous
VRT 22k} sub-miniature
horizontal presat
TB1 3-way 2A screw termiral
str'p
Stripboard: 0-1 inch metrix 18
strips = 37 holes; &-pin dil,
sockels (2 off); clipfbusn tor D1
TO-220 insulating kit for TR1;
rubber grommet; metal case size
00 w 70 % 40mm; Veropins (8
off); p.v.c. covered stranded wire;
60A fixing hardware; 2mm dia-
meter slesving; 22 s.w.g. tinred
capper wire; Loudspeaker and
enclosure—see taxt. -

Approx. cost excluding
Guidance only £4 speaker
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be produced. This is because a
square wave is heing used directly
as a modulating signal for IC1, so that
the 500Hz tone is suddenly increased
and then decreased again, producing
two separate notes.

The final “whooping” tone is avail-
able at pin 3 of ICI1, bul the maximum
current that can he supplied is only
200mA, This is insufficient for the re-
quired 5 watts powcer oulput. TR1
Tunclions as @ current amplitier to
realise 5 watts into an B ohm speaker.

An d-0hm loudspeaker (minimum)
should be used, with a minimum
power raling of 5 watls r.m.s. An ex-
music-centre loudspeaker mounted in
an enclosure has héen used with the
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profotype with very great cficet. Note
however that the loudspeaker is con-
nected to the Siren Module through a
terminal block, but it will be possible
to mount an unhoused Siren Module
in the loudspeaker enclosure itself.

The circuit requires a 12V supply
maximum at  S00mA maximum,
300mA minimuwmn, D2 protects the cir-
cuil from damage which could oecur
if the power supply happened to be
accidentally reversed upon imitial
switching on. Finally, D1 is a light-
emitting diode which glows when the
power is on, and C4 serves to de-
couple the power snpply and prevents
unwanted interaction between the two
oscillalors.

(FREQUENCY ™\
| CONTROL INPUT
""\-\._\_‘_ s

HOW IT WORKS

low frequency oscillater has its output “'shaped” to provide a sawtooth
aveform. The second audio frequency oscillatar, without any signal Ted

its control input produces a tone of about 500Hz. The eflect of the
awtooth voltage is to cause this tone to vary in pitch about 500Hz, the
hape of the sawtooth producing a “whooping” tons. This Is heard in a
udspeaker via a current booster amplifiar (not shown).
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The completed siren showing the mount-
ing of the supply and loudspeaker con-
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CASE

The Siren Module can be built into
a standard aluminjum box measuring
100X 70 X40mm and the circnit it-
self—with the exception of TR1—can
he canstructed on 0-linch stripboard,
18 strips X 37 holes,

Any other metal case can be used
providing that it is of a size suitable
for carrying the completed circuit
hoard. ;
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CIRCUIT BOARD

Fig. 4 illustrates the suggested strip-
board layout. Having cut the strip-
board to size, drill four 6BA clearance
holes in each corner as shown to take
the necessary mounting hardware.
Take care when drilling to make sure
Lhat the circuit board is not [raclured
due ta excess pressure.

Then ull the breaks in the copper
strips are made, using either a hand-
held twist drill or the proper spot
tace cutter. The Vervpins may then
be inserted and soldered in the posi-
tions indicated.

At this stage il may be best to
solder in the lwu 8-pin d.il. sockets
which carry the ic.s. These serve as
Fig. 4. Layout of the companents on the stripboard and breaks ta he made a good reference when locatiug and
in the tracks on the undesside. Veropins are used as anchorage points for | soldering the 22 sw.g. tinned copper
wiring the remote companents to the circuit board. Sockets are advised for link wires.
both i.c.s. The recommended order of cop-
structivn continnes with the soldering
in of the miniature resistors and the
electrolytic capacitors.
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The campleted circuit board mounted in pasition on the base of the case. The cutaway
in the lip lo avoid obstructing the terminal block can be seen top right.

HEATSINK FOR TRANSISTOR

During normal operation, the tem-
perature of TRL will rise noliceably,
and so the aluminium box is used as a
heatsink ta dissipate same of this
heat, the reason for specifying a metal
box to house this projecl.

TR1 is mounted on onc wall of Lhe
aluminium box with 6BA hardware,
using a TO0-220 mica washer and in-
sulating bush to isolate the transistor
tab (which is internally conneccted Lo
the collector) from the box. A smear
of . silican grease or similar heatsink
compound on both sides of the mica
washer will assist in heat transfer
from the transistor to the heatsink,

Note that it will be easier ta solder
a flying lead to each of the terminals
before fixing in place.

TERMINAL BLOCK

Muounted externally on the case is
a 3way screw terminal block which
carries the connections for the posi-
tive supply rail and also une terminal
of the loudspeaker; the third screw
terminal farms a combined connec-
tor bath the 0V and remaining loud-
speaker terminal. Bear in mind that
the lip of the lid overlaps about 6mm
when positioning the terminal block
on the outside of the casc.

A small hole must be drilled next
to the lerminal block and this hole
should be fitted wilh a small grommet.
Flying leads arc then taken from the
appropriate Veropins on the circoit
board, through the hole Lo the ter-
minal hlack as shown.

The light-emitling diode can he
mounted on the [ront of the boux using
and lLe.d. bushclip. The le.d. must be
positioned such that ils lsadouts will
not interfere with Lhe circuit board
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inside once the completed module is
closed np—in fact the leads will prob-
ably need cutting back a Little. Cul
the anode shorter than the cathode

so that you can easily identify the
leadouts.

Standard multicored hook-up wire
can be used thronghout as fiying
leads, with 2mm diameter p.v.c. sleey-
ing pushed over the leads of the
led. and TRI1 te ensnre that short-
circuiting will not occur.

TESTING AND SETTING UP
Once construction is complete,
check vut the finished unit carefnlly.
In particular inspect the circuit hoard
clasely, and fit the i.c.s correctly into
their sockets if you have mot already
done so. Set VR1 to middle position.

Connect a suitable loudspeaker to
the 0Ov and 1s terminals of the
module, and then apply 12V (500mA
maximum) to the 112v and Ov
terminals.

Switch the power on: the led.
shaould illuminate and the Siren
Module should drive the speaker, but
the “whooping” tones may not he per-
fectly formed., By adjusting VRI it
should be possiblc o produce the
desired effect. . a4

The "lid"* or base of the siren removed shawing clearly haw the circuit hoard is mounted
on spacers. The Le.d. is seen on the right of the case with insulating sleeving over the
pins. Take care thet the l.e.d. does not foul an the circuit board.
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