..M CIRCUITS FOR CHILDRENS
TOYS

This circuit was originally designed
to produce the sound of a police
siren for my son’s pedal car. It uses
two 555 timers connected as oscill-
ators (see Fig. a). The first oscillator
IC1 is set for a period of 6 secs, 3 on
and 3 off. Diode D1 is included to
give equal mark-space ratio. This

oscillator determines the rise and fall

time of the siren.

The square wave output on pin 3
is turned into an exponential rise and
fall by R3 and C3. This is reproduced
at a low impedance by the emitter

follower TR1 at pin 5 of IC2. The 555
timer has the facility for its timing
period to be controlled externally
by means of a control voltage applied
to pin 5. IC2 is set for a nominal
frequency of oscillators of about
1kHz, but this is pulled above and
below the set frequency by the expo-
nential waveform on pin 5. The output
wave form starts at a low frequency,
rises over 3 secs to a high frequency,
falls over 3 secs to a low frequency
and so on.

The loudspeaker used was a 75 ohm
ex mobile radio handset speaker.
This gave more than adequate volume
off a 9V battery. Any loudspeaker
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can be used, provided a resistor is put
in series with it to keep the total
impedance above 45 ohms {for a 9V
supply).

As originally designed the circuit
gives an American-type police siren.
It can easily be changed to give other
types of siren: If R3, C3, TR1, R4 are
omitted, and IC1 pin 3 is linked to IC2
pin 5 by R7 as shown in Fig. 1b, the
""De-Dah’” sound used by the British
police is given.

If the values of R1, R2 are changed
and D2 is added as shown in Fig. 1c
we get the Star Trek ‘“Red Alert”. The
values of R1 and R2 give a highly un-
symetrical output from IC1. C3 now

| continued on next page
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Fig.1a KOJAIC SIREN

k0 1€1,1C2 555 {or one 556)

ANA I

D1 Any G.P. Silicon diode
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Fig.1c STAR-TREK SIREN
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at a low frequency rises up to a high
frequency over a period of 3 secs then
falls abruptly to the low frequency
again, and so on.

The circuits were ‘originally built
with 555 timers because | had a box -

Ré 47  TR1T Any G.P. NPN Siticon (eg BC107) 17 5k6 R2¢ 220k
76 47 51 00IF €2 280pF €3 250uF Ric 1k
) G4 0.1:F c5 250uF 25V D2 Any G.P. Stlicon diode
full of them. A more elegant circuit
can be made, however, by using the
EBG dual timer. IC1 and IC2 can thus
 E ) SUTRUT be obtained in one chip. The circuit
§'1 7 ﬂnﬂmmﬂﬁ works equally well with the B58, but
) 5 1e1 G{' -HEHE the device has a stightly lower current
4 5 .. rating than the 555, The loudspeaker
‘? Ry | .LJ —]__l— g a P

impedance should be kept above 60
ohms by a series resistor as described
above,




7400 SIREN
The siren consists of two oscillators
which generate the tones. A third osc-
illator is used-to switch the others on
and off alternately, giving the two
tone effect

By changing thr capacitor values

different tones can be produced. . 80 — 1500
7400

0 PIN 7's OV

PIN 14's +5V

TOP VIEW
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By PAUL FRANSON

Like to build a simple electronic siren?
Here are construction details for two such
units, including one with self cycling.

internal view of the ‘’panic button’’ shown schematically in
Fig. 2. The entire unit can be housed in small chassis box.

F all the electronic toys and games that have been
developed, none seems to have more appeal than the
“panic button” or simple siren. In its best-known
+ {urm, which has been around for many years, the panic but-
" ton consists of a small box with a push-button mounted on it.
+; When the button is depressed, an oscillator is energized and.
T h d of producing a tone of constant frequency, the oscil-
" lator‘furnishes a slowly rising note much like that of a siren.
The tone rises while the button is held down, then, when it
is released, falls slowly and ﬁnally stops unless the button
is depressed again,

How it Works

The basic circuit for producing the siren tone consists of
a complementary, direct-coupled amplifier using silicon plas-
tic transistors (Fig. 1A). Oscillation, produced by capacitive
feedback (C1) from the output to the input, is frequency
dependent on the bias current present on the base of Q1.
When switch S1 is depressed, C2 is charged at a rate (time
constant) dependent on the values of R1 and C2. This causes
the bias current and the audible oscillation frequency to rise
slowly. Likewise, when switch S1 is opened, C2 discharges
slowly at a rate dependent on the time constant of C2 and R2
plus R3 in parallel with the input resistance of transistor Q1.

Since the trausistors used in this circuit are silicon and
Lave very low leakage, they can be left connected to the bat-
tery (standby current is in microamperes). The maximum
current drain during operation is about 13 mA, so a 9-volt
transistor radio battery will do for intermittent use,

The loudest siren-like sound can be obtained using a high-
inpedance (up to 40-ohm) speaker, although a loud and
wnoying output can be obtained with an 8-ohm speaker.

A Lounder Panic Button

The schematic of a more powerful version of the pauic
hutton is shown in Fig. 1B, This is the sume circuit as that
' ™in Fig. 1A, except the components have been changed.
Tr p-n-p silicon output transistor ((J2) has been replaced
by a germanium power transistor which, due to its lower
uuped.mce provides greater output, In addxtmn, since it also
draws more current, this circuit should be operated from a
12-volt car battery. (Continued on page 62)

May, 1970
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Fig. 1. Schematic diagrams of the {A} simple_ panic button
operating off a 9-volt transistor radio battery, and (B) o’
louder version of panic button powered by a 12-volt battery.

Fig. 2. Schematic of the self-cycling panic button showing
(A) triangular-wave generator used to generate siow rise,
slow fall input needed by (B} oscillator to produce sound.
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No matter how good your tiim and slide shows are,
sound will make them better . . . more entertaining
and certainly more professional. But, it has to be
the right kind of sound. Although any musical
record can be used as a background, few, if any,
can match the variety of action, situations and
scencs inherent in most shows, That's why Popular
Photography created these albums. They're ideal
for almost every mood captured by your camera.
Whether your show is simple, elaborate or some-
where in-between—""Sound For A Picture Evening"
provides a final, professional touch to make it a
complete success.

This complete set, Volumes | through IV, offers
you the most extensive selection of background
music and sound effects available anywhere. Pro-
duced by the Editors of Popular Photography ex-
clusivety for our readers, these records cannot be
purchased in any store and are available by mail
only to the readers of Popular Photography and
other Ziff-Davis Magazines.

FOUR 127 VINYL 33% FPM HIGH-FIDELITY ALBUMS offering
you more than 2'2 haurs of playing time consisting of 68 spe-
cilic mood music backgrounds, 40 tracks for special sound
eftects and 16 tracks g “National Portraits''—a total ot
122 tracks of moad-setting ¢!-beat music and hard-
to-tind sound ar use Cas s’ by playing the appropri-
ate tracks as y e nrmovie show proceeds or for editing
your selecthians curding them on tape. “Sound For A
Picture Evening’’ adds another dimension to your photography
--high-fidelity sound.

This sot of 4 Indi L a $18.92
value, is available to you 8t the speclal discount prlca of only
$14.98, posipaid--a savings of $4.94.

For thoso of our readers who may have purchssed Volumes |
and il whon they were originally produced, Volumes [il and IV
are available at the spacial discount price of $7.96 for both,
postpaid-a savings of $2.00.

Volumes 1, 1), 11l and IV may be purchased individually @ $4.98
each, postpaid.

They're & must ‘or every slide and fitm show [mpresario and
elbums you will enjoy for many years to come,

Sr———— A ccmprohonsive instruction booklet comes with

EACH record, showing you how fo make a succass-
ful sound-and-music 1apo track for your slids or
movio show, of to uso the record alons a3 backe
i ground, ¢<0n if you're a rank Leginner. An ingonlous

band pointer which fits cn tep ol each record in-
stantly Jutates any band you want. No guossing, no
westod motion, no talso starta.

RECORDS . Ziff-Davis Service Division
595 Broadway « New York, N.Y, 10012

My check (or money order) for $.
is enclosed. Please send:

_Complete sets, Volumes 1 through IV
@ $14.98 each, postpaid.
Sets Volumes ! and IV only
@ $7.96 each set, postpaid.

_Volume 11;
. Vofume IV
@ $4.98 each, postpaid,

Volume |;
Volume {If;

$12 for each set of 2; $7 for 1 record ordered.)

print name EW-5-70

address
city

state zip

62

(Outside U.S.A. please send $20 for complete set;

'_. PAYMENT MUST BE ENCLOSED WITH ORDER g mned

Panic Button
{Continued from page 41)

For best results, the bias supply net-
work was modified. The valnes shown in
Fig. 1B seemed optimum with the com-
ponents used.

The standby cirrent is about 2 A,
still Tow, but far more than the all-
silicon version. A separate switch can be
included to disconnect the battery from
the circuit.

Self-Cycling Circuit

Both of the circuits discussed above
suffer from one disadvantage—the push-
button must be depressed and released

| or cach evele of sound. An obviouns im-

provement would bhe automatic cveling

rand one way to do this would he to re-

tplace the push-button by a timer-con-

trolled latcehing relay.

Another method

s would be to use an astable multivibrator

or flip-flop to generate a long pulse of
voltage, followed by a period of zero

Coutput, that can be applied to the input

in place of the switch,
However, the approach used here was

“to climinate the time-delay  capacitor

and resistor and apply the output of a
triangul-wave generator (Fig, 2A) to
the input of the oscillator circuit. The
rise and fall of voltage at the output of
the triangular-wave generator provides
the proper bias current for the siren
sound.

The triangular wave is derived from
a unijunction relaxation oscillator that
gencrales a sawtooth voltage waveform.
The UJT relaxation oscillator (Q1) acts
like a neon-bulb oscillator and does not
condnet until the voltage on its emitter
reaches a critical (peak-point) value.
The length of time required for this to
oceur is dependent on the time needed

,//f\ .
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to churge capacitor C2 through resistaf
£1. When the proper voltage is reached,
O1 conducts, discharging C2; and when
the voltage acruss C2 drops below the
critical value, (1 stops conducting,
starting the cycle over again. This re-
peated cveling produces a sawtooth
voltage at the emitter of Q1.

To adapt the sawtonth waveform gen
erated by the UJT to the slow rise and
slow fall needed to prodace an anthentic
siren sound, diode D1 and capacitor €°3
(Iig. 2A) are added to the relaxation
oscillator. The diode is forward-biased
{conducting) during the period when
€2 is charging so that C3 charges at the
same slow rate as C2. It is this slowly
rising triangular waveform, fed to the
oscillator circuit (Fig. 2B), that mmeq
a rising tone to be generated by (2 and
Q3. However, when Q1 (Fig. 2A) con-
ducts and C2 discharges, D1 becoines
reverse-biased (stops conducting). caus-
ing C3 to discharge slowly through R2
and R3. This action mmeq a [A]Iin,q :
tone, generated by Q2 and Q3. which
continues to fall until the rising voltage
on C2 is greater than the voltage on C3
(actnally about 0.7 volt greater to over-
come the threshold of the silicon dinde),
when the cycle repeats. The rise time of
the triangular waveform is controlled
by C2 and R1 while the fall time is con-
trolled by C3 and R2.

Obviously, there is no need for a
push-button when using the triangular-
wave generator discussed above since
the siten cycle will continue to provide

-a Joud sound until power is interrupted.

The triangular-wave generator shown
in Fip. 2A is for 12-volt, high-power op-
eration, but can also be used with the
lower power oscillator of Fig. 1A. As
shoven in the lead plioto and the pheto
helow, the entire panic-button cireuit

con easily Stinto a small chassis box. A

Power siren with cuto-
matic cycling showing
siren “On-Of" switch.
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Your Dual-Sound Electronic Siren is a weatherproof, simple-

to-install 12.6-volt DC warning device. The dual sound capability For Steady Tone: For Rise-Fall Tone:
is selectable {with simple wiring changes). Red Red
: =+ ve
SPECIFICATIONS: Green + Green
: ‘ ve

Horn-Speaker: Anodized aluminum, 514" (13 cm) diameter Black —ve Black -
Power Rating: 6 Watts nominal
impedance: 8 ohms _ Caution: If you are not using one of the wires, be sure to
Operating Voltage: 6-16 voits DC (12.6 volts nominal) insulate the bare end with electrical tape.
Current Drain: 550mA {max) ; -
Tone: Rise-fall or steady (wiring selectable) Because this Siren has two-tone capability, you can use the two
Output Level: 110+5 dBA at 10 feet : i sounds for different warning purposes. For example, have the

} steady tone wired through a panic switch and have the rise-fall
INSTALLATION: sound for intrusion warning, Or use one for fire and the
Because the Siren is weatherproof you can install it outdoors; other for intrusion. Or, if you have an alarm system that has
but do not position it so the horn is directed upward or it will -dual alarm outputs, you can connect one for rise-fall and the
collect rain and moisture. The adjustable metal bracket other for steady tone.

permits the sound to be directed as desired. All it requires is
to be connected to a source of 12.6 volts DC.

Wiring: : s o TR :
Extra wire can be added as required. WARNING: gj:;::tst:egi;n:rﬂx M?a‘
Black wire:Connect to negative side of 12.6 volts DC. : S ety
Red wire: For rise-fall sound, ‘connect.to positive side of 12.6 ST e
volts DC.
Green wire: For steady sound, connect to positive side of 12.6
volts DC. :




AN ELECTRONIC

SIREN

BY PAUL EISENBRANDT

For entertainment or for auto burglar alarm

WHETHER for sound effects purposes or
for use in a theft alarm system, a great
many experimenters have tried to make the
electronic equivalent of a police siren.
Many designs have appeared in the past,
but very few can match the range of ad-
justability provided by the one shown in
the diagram.
The heart of the electronic siren is a
quad two-input gate MCT71T integrated
circuit. The four gates are used in pairs

plan on using a socket with ICI; don’t
try to solder the interconnecting wiring
directly to the IC’s leads. Also, during
assembly take care to properly index ICI
and observe the polarity of C5.

After the circuit is assembled, connect
its output to the input of an audio ampli-
fier (vour hi-fi system will do fine). Turn
on the system and familiarize yourself with
the effects each potentiometer has on the
sound vou hear. Setting all pots to mid-

+9v

Siren circuit uses single quad
two-input gate IC. Gate pairs
form two separate oscillators;
potentiometerspermitprogram-
ming a wide range of effects.

PARTS LIST

C1.C2.C6—0.1 uF capacitor

C3-C5—350 uF, 10-voit electrolytic capacitor
1C1—Motorola MC717P or HEP(C2502
R1,R3,R5,R7,R9—680-0hm, ‘a-watt resistor
R2,R4,R6,R8,R10—I1-megohm potentiometer
Misc.—9-volt battery or power supply; print-
ed circuit bourd or perforated phenolic
board and flea clips; 1C socket; eic.

to make two oscillators. One oscillator var-
ies the frequency of the other.
Assembling the electronic siren is a
straightforward procedure. You can use a
printed circuit hoard of vour own design,
or you can go the perforated board-and-
flea clip route. If vou choose the latter,

58

position should vield a sound much like
that of an air raid siren. Experiment with
the pots, and vou will soon have the sound
like that of a police siren. In fact, as you
experiment with the pot settings, you will
find that this circuit will do a lot more than
give just siren sounds. @

POPULAR ELECTRONICS Including Electronics World



~DION-PEEP SIREN

I recently constructed the “Electronic Siren”
(December 1973). So far, I haven’t been able
to get a “peep” out of it.

Ricuarp H. LiviNncsToN
Springfield, Pa.

The diagram in the article showed only the
logic connections to IC1. The author {or some-
body) just assumed that the power connections
would be made also. Connect +3.6 volts to pin
11 and ground to pin 4. Actually the 9-volt
supply is not absolutely necessary; 3.6 volts can
be used throughout if it is more convenient.

With the battery connected, the circuit will
operate as described.

MARCH 1974




A Hobby Scene

PUT AN ALARM ON PA SYSTEM

Q. We have an audio system in our
plant (for background music, an-
nouncements, etc.). We would like to
add some kind of alert signal to the
system to be used in case of fire or
other emergencies. The sound
should be distinctive and capable of
cutting through normal noise.

A. Try this circuit, using a pair of 555

timers or asingte dual timer (if you use :1;%'2,; 1'

determines the pitch. The values
shown should produce quite a distinc-
tive signal. The output of the circuit
goes to your audio amplifier.

:IOK 8 4 210K 8 4
3 3
7 3 L ATK 7

>

3 s T
2m 8 555 13 5 ss5 3,700
3 F : AMP

2 2

the correct pins). Capacitor C7 con- _7 ¢
trols the speed of the warble, whileC2 =




“WHELPER” ALARM

Q. / am looking for a circuit for a
low-cost “whelper’’ alarm (that
makes the kind of noise police cars
do) to use with my burglar protection
system. Can this be done easily?

A. The circuit shown here can be built

using any type of pnp (silicon) transis-
tor, with one npn in the audio oscil-
lator. The output stage should be a
medium-power pnp transistor. You
can adjust the tone by changing the
capacitor in the last stage and the
on/off times by varying the time con-
stants of the multivibrator.

3.3K 15K 15K 3.3K3

0__) |5;lOyF / 5-|ou: (




Viarhling Tone&éﬁéﬁrﬁ S [.':_‘
Q. Ineed a circuit for a warbling tone f '
generator to drive an audio amplifier, ?

i

A. The circuit shown here, using two
unijunction transistors should do the

job. The tow-fre Juency sawtooth gen-

erated by Q7 modutates the high-
frequency tone generated by Q2. The i
output should feed into a high- {
impedance amplifier.

+12-15v

>
>
s
>

Zaron  Ssex 330kI 4700

G emrsmcee—an OUTPUT
Q2

\ 330K i

M 4

-t i

Zern 10JF] - 0085F an3 5
z l i

>

ek
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In Fig, 1—a block diagram of thz
mnit—yon will sez a free-running mol-
tivibrator with approximatelv a 6-

,/I/-

second pariod. Tt varics the pitch of the
panic-bufton siren up and Jown by
controllina'ths fregvoney of the sccond
mnltivibeo @tf:: "l‘lm cruare-wave Out-
put (TFia, 20} of the slew gencrator is
["\'""1 : rou':a o=~ NUC integrating cir--

ch ennverty the square wave to

AUDID AMPL

Fi” ?—Plock diagram of the Panic But-
on. Frecrunning. multivibrator changes
1‘.7:3 frequency of the voltage-controlled
maltivibrator to produce a siren-like sound.

Once zt S O

“-a near. tri_m;gularfwave (Fig. 2-b).

This sawtooth waveform is coupled io
the fast multivibrator to vary its fre-
quency (Fig. 2—c) The variable fr:-
‘quency output s then amphﬁed to
drive the speaker.

You'll see the complete circuit in
‘Fig. 3. Transistors Q1 and Q2 genery:.:
the 6-second square wave to integratc.
circuit R6-C4. Q3 is .an emitter-fol-
lower buffer amplifier, which prevents
loading the integrator. The output of
Q3 varies the “off” .time of transistor

3

SECONDS g

b

TR

Fig. '2—Wavefotms;:‘ai points in Fig. 1

(a) Output of the free-running multivi-

brator; (b) past the integrator; (¢) the out-

put of the voltage-controlled oscillator.

AR .
Pl g lom L RS R7 -
L:,( o-«L 33 Lo arok :
"; 3 3 7\: b
a0y & o ot 3[ 6 9
J,__.-._J, | L L-j [3s
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3 2 koca SPKR

cos7 Mo/

Iov l 1oy
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I'ig. 3—This eircuit r'(m be modified to use the af section of a transistor 2N5060§lj RI6 10K sz BI SV
¢ 77

radio. The SCR anrd 82 may he omitted. Details in text. Capacitor C is C8.
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MULITI

OPTION

SIREN

Subtle Susurrations from a Sensational Sonic Siren

ECONOMY AND VERSATILITY are the key features of
this unit. We are not saying you can produce any siren
sound, but there is enough variety available to keep
anyone happy for hours if not days. Build two and
saturate your senses in stereo. You can reproduce a
great American police siren and a World War two air
raid alert and a whole universe of effects as well.

Possible applications include burglar alarms,
sound effects units, a "button-box’ to amuse the kids
or just put it through your stereo and annoy the
neighbours.

The Hobby Siren on view to the world. Note the minature speaker which produces surprisingly loud volume and the use of a large battery

for extra long life.

88

Complete Control

Four independentiy adjustable parameters give you
fingertip control over the rise and fall times of the
control voltage, the sensitivity of the voltage control-
led oscillator and the basic centre frequency of the
unit. You can switch between a square wave or
triangle waveshape from the control oscillator and the
control oscillator period may be varied between
several seconds and several hertz.

The unit may find uses at home or in the family
wheel-mobile. Although characterised for use at 9

ET! Hobby Projects — 1980
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Fig. 1. Circuit diagram of Multi Siren,

HOW IT WORKS

Circuit operation is quite straightforward. IC3 is
configured as a voltage controlled oscillator and
produces the audio frequency tone. RV4 provides
direct control over the frequency while Q1 pro-
vides an electronic control. Frequency is altered by
changing the voltage applied to R8 and thus the
current into Q1. C4 is the timing capacitor.

The control voltage is derived from the slow
oscillator built around IC1. IC2 is used to amplify
this signal and controls the depth of modulation

applied to the VCOby adjustment of feedback
resistor RV3. IC1 is connected as a conventional
op-amp astable multivibrator with the exception of

.diodes D1, 2 which are used to steer current

through RV1 and RV2 on alternate half cycles. R2
limits the maximum current flow.

Power ‘on’ is indicated by LED 1 and current is
limited to about 5 milliamps by R1. A mid-voltage
point is provided by R5, 6 decoupled by C3 and
overall supply decoupling is provided by C1.

timing resistors replaced by a transistor current
source. Only a few other inexpensive components are
required.

volts, satisfactory operation will be obtained from a
car battery (up to 14 volts) provided capacitors of
suitable voltage rating are employed.

A miniature one and a half inch monitor louds-
peaker was incorporated in the prototype and the
sound output was surprisingly loud (we could hear it
alt over the office much to everyone's great delight?).
It you want real pulverising power, a low level output
is provided for an interface to your sound system. The
output level is suitable for an amplitier line input;
about 500 mV peak to peak, but can be easily
changed by selection of two resistors.

The electronic ‘works’ of this sonic sensation are
built around three readily available and inexpensive
chips, two 741 op-amps and the ubiquitous 555
timer. The 555 is employed in a novel configuration
as a voltage controlled oscillator with one of the

T X i
A few simple to operate
amazing variety of effects.

e '-I&;'

controls enable the production of an
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Construction

Construction is uncritical and should be simplicity itself.
Layout is unimportant and any scraps of verobaord,
breadboard or cheeseboard (copper-clad only) may be
pressed into service. Though if you are too haphazard capacitors is important and these should be checked
you may have problems troubleshooting the monster first if you experience any problems.

you've created. For a trouble-free, no hassles, right first

time project use of a PCB is recommended. Our desian is daysheit Tv%gzgs?r??wzzsc:::;)gngg aanndddt())uiltlltom two

best {or so we keep telling ourselves).

None of the component values are critical and you
can change almost anything to achieve that elusive
sound you seek. However, polarity of diodes and

B oo PARTS LIST
1 RESISTORS (All %W 5%)
R1 1k5
R2, 10 1k
R3, 4 47k
R5, 6, 11 4k7
R7 470k
5 R8 ™
- R9 2k2
£ R12 8k2
= R13 470R

POTENTIOMETERS

Rv 1,2 50k lin
RV 3, 4 1M fin

A bird’s eye view of the Siren showing the component layout.

Note the phono output socket and pot RV4 on the rear panel. CAPACITORS
C1 470yu electrolytic
Cc2 1004 tantalum
C3 100p electrolytic
C4 150n polyester
Cb 10u electrolytic
SEMICONDUCTORS
IC1, 2 741
I1C3 555
Q1 MPS 65623
D1, 2 1N4148
LED 1 standard 0.2’
MISCELLANEQOUS
SWi1 SPDT
SW2 SPST
SK1 phono socket
LS1 8 ohm loudspeaker
PCB
case to suit
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