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COOKBOOK #5

Here it is at last! In response to lots of requests, we're
happy to present another of our ever-popular collections
of interesting and useful circuit and design ideas.

As with previous books in this series, it's basically in-
tended for anyone involved in designing electronic circuits
— not just for engineers and technicians, but for radio
amateurs, students and hobby enthusiasts as well. If
you're in any of these groups, we believe you'll find this
book of great interest and value.

To make the book of greater value when you're seeking
design inspiration, we've grouped the circuits according to
their area of function or application: RF, digital, audio,
automotive and so on. There are over 200 different circuit
ideas, grouped into 23 categories.

Many of the circuits in this book come from the very
popular ‘Ideas for Experimenters’ and ‘ldea of the Month’
sections published each month in Electronics Today itself.
As a bonus, we've also added quite a few that haven't as
yet been in the magazine, due to lack of space.

Because many of the circuits have come from readers
or from the applications data of device manufacturers, we
haven't been able to test them all out in practice our-
selves. For this reason, although a lot of time and care
has been spent on preparing them for publication, we
can't guarantee them or answer any queries concerning
their detailed operation. So treat the book as a handy
source of ideas, not an infallible reference.
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ALARMS

Tamper-proof alarm

Recently | have started to install a
burglar alarrp in my home and, while
planning the installation, | realised
that | would require some form of
tamper-proof or ‘self-activating’ bell.
In other words, | required the bell to
ring if the wires leading to it were cut
or short-circuited. | consequently
designed the following circuit.

The circuit is a window com-
parator and works as follows. R4, RS
and R6 are voltage dividers with one-
third of the supply voltage across
each. R3 is chosen so that
R1»R3» '2R1, noting that R1 = R2
(in practice, for R3 | used the next
lowest standard value from R1, R2).
Both non-inverting inputs of the com-
parators are thus kept lower than
their respective inverting inputs.

If R2 is open-circuited, ie the
leads to it are cut, the non-inverting
input of IC1 is pulled high, thus taking
the output high. If R2 is short-
circuited the voltage across the non-
inverting input of IC2 and ground is
between one-half supply voltage and
just over one-third of the supply

Cheap high output
alarm

Alec Phillips of Myrtleford Vic-
toria has modified the circuit for
the Amcrican siren from ‘555
timer applications’ in ETI Cir-
cuit Techniques Vol 1. The
sound is similar to the Victorian
ambulance siren and the output
is boosted by the addition of C2,
C3. 01. Q2. R1 and R2.

By driving one or two 8 ohm,
5 W horn speakers, the output
at close range is quite deafening
when using a 12 V supply.

Apart from the output, the
only other changes to the origi-
nal circuit are both timing scc-
tions of the 555's — this gives
the required  frequency and

modulation for the particular | wow' in

+12v

= -0
R 1
EXISTING BURGLAR ALARM |
| ALARM
| BELL
| N ETC.
| 10%S 1
| 3 ¢ D
! L8, (2 1o al
’ b T 10k
OPTO- -+ Rz | R
COUPLER r aw [ e 1
s |
- 1 L3 D2
4 v 6
RELAY i 2| 1c2
CONTACTS |
! R3S RE
l 8k2< 10k
S v,
1C1,2 ARE 741 min
Qtis TIP122

D1,2 ARE GENERAL PURPOSE DIODES

(depending on the value of R3), thus
taking the output of IC2 high. The two
outputs may now be ORed using any
general purpose diodes and the out-
put used to drive a suitable load, in
my case a TIP122 Darlington tran-
sistor and a 12 amp bell.

| would recommend other users
to put a monostable between the
diodes and the load as well as
employing a battery back-up,
although these were not necessary in

my case. A five minute monostable

should be sufficient to keep the
neighbours happy if the alarm is ac-
tivated or tampered with. When in-
stalling this circuit, R2 should be
situated inside the burglar alarm con-
trol unit across the existing relay con-
tacts or an opto-coupler. When the
alarm is activated, R2 is shorted.
Tampering with the interconnecting
cable can be detected and the bell
enclosure may be protected with the
appropriate normally-open or
normally-closed microswitches.

+4.5 TO16V
220R
R7
82k
+| €2
= 2204125 V
|+ |« 100k
5w . 7
+ 1c1 Ic2
C1 == 555 555 ?sbk
2200 25 v 8R HORN
SPEAKER
5 )
' U sU
>

t

c3
= 220,125 V

L

Il
B o

the other direction.

rentincreases to nearly twice the

type of sound required.

For a variety in sound modu-
lation, R7 may be changed to
220 ohms. and R8 changed for a
100k trimpot with the wiper con-
nected to pin 7 of IC2 as shwon.
This will change the sound to a
rapid ‘whip-whip® sound in one
direction through to a "wow-

6

Modulation varies from about 6
or 7 Hz to about | Hz just short
of the end of the wiper travel.
Note: If the alarm is to be
used with two speakers and/or
above 6 V. QI and Q2 must
have moderate heatsinks. If two
speakers are used at Y to 16 volts
it gives a better output with

470 wF capacitors for C2 and
C3.

Below is a list of current con-
sumption at different voltages
using 220 wF for C2 and C3, and
one 8 ohm speaker:

16V, 420 mA:
320 mA: 9V, 250 mA:
160 mA: 4.5 V. 100 mA.

Using two speakers, the cur-

12V,
6V,

amount along with the sound
output. As a further note. Cl is
essential with any power source
as it supplies power storage with
the rapidly changing current
drain.

Please consider other people
when  testing and  using  this
alarm.




ALARMS

Motorcycle alarm

TO EXISTING WIRING

NEUTRAL
suLe

BANK OF
SWITCHES ETI-084
ORIKEY, ALARM
LIVE WIRE, FUSE BOX
AFTER FUSE SWITCH
NEUTRAL
EXTERNAL TRIGGER SWITCH
FOLDED DIPOLE/BALUN

TV ‘watchdog’
alarm

COAX LINE

TV BALUN

If you don’t want your TV set stolen
from under your nose, then this simple
alarm should do the trick. The idea
comes from G.N. Vayro of Broad-
meadows in Victoria.

The device is a simple supplementary
burglar alarm. It is designed to awaken
householders if a burglar strikes at
night and to 30 shock a would-be thief
that he/she flees in panic.

It operates on the basic closed wire
loop principle, i.e: breaking the loop at
any point act.vates the alarm. The TV
antenna, coax or ribbon and the set’s
internal balun are used as the loop,
therefore ins:allation effort is practi-
cally nil.

The alarra is completely self-
contained anc. all components including
battery are mounted inside a small jiffy
box.. A standard Belling-Lee plug is
mounted on the box so it plugs directly
into the TV set. The antenna lead plugs

N P V)

TVSET

A. Glover of Cootamundra NSW
has modificd the car alarm proj-
cct, ETI-084, to suit a motor-
cycle.

The external trigger is con-
nccted to the neutral wire (green
and red on a Honda 250). Not
only docs the neutral switch acti-
vate the alarm, but all the other
switches as well because the
ncutral indicator bulb connects
the ignition wire.

To set the alarm the ignition
must be off, the bike must be in
gear, and all lights and indica-
tors must be off. The kill switch
must be off also because the
external trigger will carth via the
coils, and the points. if they are
closed. Switch on the hidden
switch or key switch. Operate
any switch and the alarm will
trigger.

Use a separate horn hidden
somecwhere, but be sure the
alarm can handle the horn cur-
rent. A miniature horn is casy to
conceal and draws little current,
but check anyway.

The circuit has been fitted for
a ycar and although nobody has
tricd to take the bike, [ have
trapped myself a few times,
mainly because I have not used
the indicating LED. The reason
for this, is that a thief may rca-
lise the bike has an alarm and
look for a way of disconnecting
it. The positions of horn, alarm
and switches have been omitted
for obvious rcasons. All alarm
parts were glued to the board to
avoid vibration damage.

TO ALARM

1
9V BATTERY

—

ICt 74C00

TV SET

ANTENNA

CT

™
WATCHDOG

COAX LINE

e

E COAX LINE

into a socket on the opposite side of the
Jiffy box. The alarm is operated (after a
delay) if the antenna is unplugged from
the alarm or if the alarm is unplugged
from the TV set.

The unit is isolated from the TV
signals by RF chokes, and TV signals
bypass the alarm via a capacitor. The
antenna loop circuit holds C2
discharged and current flows in the loop
via a 1M5 resistor.

When the loop is opened C2/R1
provide a ten-second delay before the
alarm operates. This is so the would-be

burglar does not know what activated
the alarm. IC1b inverts the logic level
and activates IClc and ICld, which
oscillate at about 4 Hz. IC1d drives Q1
via a current-limiting resistor and Q1
pulses a relay to switch an alarm or a
piezoelectric transducer direct.

Quiescent current is very low and a 9
V transistor battery should last almost
to its shelf life.

When activated, the alarm draws
only about 6 mA (average) and makes a
very loud noise due to the efficiency of’
the piezoelectric transducer.
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ALARMS

Low voltage alarm

A little ingenuity should find
numerous applications for this
circuit. It was designed by R.
Sinclair of Arncliffe, NSW who
says that it provided reliable
service in an amateur station.

This circuit was originally
used in conjunction with an
automatic  mains/battery  dc
supply for transceiver operation.
It detected the drop in dc
voltage (mains supply normally
13.6 V, battery 12V) to give
visual and audio warnings of the
voltage decrease.

It is suitable for any
application requiring detection
of a drop in normal dc supply
voltage with the advantage of an
audio warning. This would be
particularly suitable in a vehicle
where a visual indicator may be
casily overlooked.

DI. RI and R2 provide a
stable voltage reference and the
preset R2 is adjusted so that D2
lights under normal conditions.

—Vee (10 V14 V)

7vs

8
R1
27 e, €2 100u
+ RI156R
R2
10k
SPEAKERS
¢ -_L ®
D4 is then forward biased, To disable the audio alarm
keeping D3 off. function, SWI is operated | LOW voltage alarm
When the input supply causes cptting Q3 .Off', bul D3 will still
a voltage drop across Q2, D3 | give visual indication. 9V (nominal)  TO EQUIPMENT
turns off and Q3 now turns on _E/c
through SW1. The voltage on e v ox
T 9

pin 4 (reset) of the 555 goes
positive, enabling the 555 which
is connected as an astable. The
frequency is varied by R9.

Versatile

alarm

f
swi

NES5S5
68R s

LDA1 = ORP12 OR SIMILAR
TH1 = SMALL DISC THERMISTOR

RAV1- SENSITIVITY VALUE CAN
BE CHANGED TO SUIT NEEDS
Q1 ANY GENERAL PURPOSE PNP

TRANSISTOR SHOULD DO

SW2 1:-UNDER ALARM. 2. OVER ALARM

This versatile alarm circuit can be set to | will be tripped when the thermistor

trip on light/dark/hot/cold, as an ‘under’
or ‘over’ alarm. Justin Roff-Marsh of
Oonoonba in Queensland submitted
the idea.

An LDR and a thermistor provide the
appropriate sensing, selected by switch
SW1. Switch SW2 sets the sensors to
trip the relay as an ‘under’ or ‘over’
alarm. If SW2 is set to position 2, and
SW1 to position 1, the alarm will trip
when sufficient light falls on LDRI,
reducing its resistance so that it
provides bias to the base of Q1, via RV1
— the sensitivity control. With SW2
still on position 2 and SW1 on position 2,
the thermistor is selected and the alarm
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reaches sufficient temperature to lower
the resistance and provide enough bias
to Q1 to turn it on. When SW2 is on
position 1, bias is robbed from the base
of Q1 when the light is above a preset
level or the temperature is above a
preset level, depending on which sensor
is selected. When the light or tempera-
ture falls below the preset level —
determined by RV1 — then Q1 turns on
and the alarm sounds.

When Q1 turns on, it sets the 55,
which commences to oscillate, its output
driving the 8 ohm speaker, providing
the alarm sound.

! 4 8 ZD1
av7

555

_g 2

2k2

K =

LD % .

= IOuI
J. Chubb of Kingsford NSW
sent us his useful little circuit. It
will light a LED when the supply
voitage is above a certain level,
and flash it when the batteries
need replacing.

The values shown are for 9 V
operation. Flashing starts at
about 7V5 and the lamp won't
light at all below 2 V.

The circuit consists of a 555
timer connected in the bistable
mode and driving a LED. The
trick is to connect a zener diode
between pin 7 and ground. In
normal operation pin 7 oscillates
between one-third and two-
thirds of the supply rail voltage
Vee. If 2/3 Vee is greater than
the zener voltage then the func-
tion of the 555 will be inhibited.

Thus to customise the circuit
for your own requirements,
decide on the minimum voltage
that will operate the equipment
correctly, and multiply by 2/3.
This is the zener voltage. R may
also need to be changed to suit
the particular LED you use.

As originally constructed the
indicator drew 7mA at 9V,
falling to 5 mA at 7 V. If these
values arc likely to cause prob-
lems try the CMOS version of
the 555, the 7555.




ALARMS

Car alarm
modification

Anthony Park of Middle Cove
has come up with a modification
to the car alarm project, ETI-
084. It provides an entry delay
system, removing the need for an
external switch and making the
alarm easier to install, more con-
venient to operate and more dif-
ficult for thieves to disarm.

As the origmal alarm design
allows for unlimited exit time.
the modification required is sim-
ple yet more sophisticated than
the usual entry/exit delay sys-
tems. And bes: of all, the extra
parts should only cost about $1.

When the alarm is triggered
pin 3 of ICl goes low (about
0.6 V). This action initiates the
entry delay provided by 1C4, C8
and R13. C8, normally charged
at 12V, begins to discharge
through R13 znd after ten sec-
onds or so the voltage at pins 2
and 6 of 1C4 reaches 4 V.

This action sets pin 3 high.

Modification of
the ETI-300
car alarm

Noel Nelson of Christchurch
New Zealand wrote that he
found the ET_-330 excellent ex-
cept for one flew,

If an inside switch was used to turn
the unit on ard off one could get
in the car, shut the door and not
trigger the alerm because the in-
side light would be extinguished
and Cl1 would no longer be
charging.

So I added & courtesy light ex-
tender (Figure 1) which holds the
light on for ajout three seconds
after the door s shut. This simply
wires straight across the door
switch and can easily be con-
cealed in the roof lining above
the courtesy light. Q1 doesn’t dis-
sipate much Feat as it is only on
for three or four seconds. (This
circuit is not n original.)

The exit delay then needed to
be extended; this was simply
done with a 555 timer and a PNP
transistor. See Figure 2. This
also means that you don’t have to
make such a hurried exit when
you're carrving armfuls of
shopping.

| also wan:ed to fit switches
under the bonnet and in the
petrol cap bit didn't want any
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----- EXISTING CIRCUIT
e MODIFICATIONS

thus turning on Q3 and allowing
the relay to pulse via Q2 and also
trigger off the 45 second reset
delay as previously designed.
After this delay time, pin 3 of
IC2 goes high, switching on QI
which resets ICIl, followed by
IC4 and IC2. completing the se-
quence.

The only change to circuit per-
formance is that there is a delay
time before the circuit is fully

delay in the tripping of the alarm
so the battery lead couldn’t he
cut). The modification shown in
Figure 3 requires 12 V, from any-
where in the car, to be switched
to a common ‘instant trip’ wire.

The exit delay and instant trip
circuits were easily placed on the
same size pc board beside Q3 and
IC3 respectively.

After having a set of driving
lights stolen, I designed Figure 4
for protecting their replace-
ments. The circuit uses the earth
path through the lights to hold
the non-inverting input of a 741
low. When either the earth path
orthe 12 V line to the lampis cut.
the 741 changes output state (to
12 V) and is used to trigger the
instant trip facility.

The 741 and associated
circuitry have no effect on the
lights or the alarm sensitivity.

R101 = 47k
R102 = 33k

D101 = D102 = IN914 etc.

Figure 3. Instant tnip modification

c
I FIGURE 3

reset due to the time required to
charge C8. This should not pose
any problems except when the
alarm is initially turned on, tak-
ing about 17 seconds to charge
C8 fully.

The purpose of Q4 is to disa-
ble Q2 so that the relay is not
pulsed while C8 is charging,
otherwise the horn would be
beeping for 17 seconds when the
alarm is first turned on.

This modification is very sim-
ple to install as only one track,
from pin 3 of ICl, on the pc
board has to be cut. All the
other connections can be made
directly by soldering wires on to
the existing pc board. Veroboard
can be used to house the extra
components.

The alarm should have a ten
second delay before the horn or
siren begins to sound.

A COURTESY
[—_JV\M_T p— +VE LIGHT
1
.}_N&_{u +VE + COURTESY
a UGHT
BD140 etc. _ EXTENDER
DOOR
820R. 1 W SWITCH
Q2
+ 2N3055. 1:P33
'_’[E aTu16 vV otc.
&—-VE

Figure 1. Courtesy ight extender
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FIGURE 2

ALARM ON/OFF
SWITCH

Ql
BCSsS?

+12 VOELAYEDTOPt H

EXTRA EXIT DELAY = RC SECONDS

Figure 2. Alarm exit delay

TO INST
TRIP LINE

Figure 4. Dnving hight protector Two are needed for

two Iights if doutsle pole relay contacts are used
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Bass and treble tone control

470n 470k
lin I'
TREBLE'"4n7

FET audio switching
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QuTPUT

The op-amp can be any type suitable for audio work, e.g: TLO7 1, NES534N, etc.
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I 10u
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THD .
+10 o Low level noise
ANV
0
outeur 56k ,L gate/expander
0z 100K
-46 THRESHOLD %
«— 2 TO1 EXPANSION
=10 5 13 4 8(9) s(11)
- -46 +
7 INPUT Vee  GNOD
16Bm
Threshold = RB/RA Voo
5012)
20k —
+ 3014 VARIABLE _L 22k ;ln
~: GAIN 1-339 o
=l W 20k CELL I+ o
Ul Wop q CIRT Wu ouTPUT
k
1N4148 ey 3
10k
f 2015) A
T inavas } 2200 o~ g
p—— NNV
O—— RA
INPUT e +12v MO BNESTO
1116}
' I 22)n
- t 02 RARB THRESHOLD
™o TANT _
1o0n 30 33 mVpp (—36 dBm)
100 10 mv (—46 dBm)
¢
6V 300 33 m\/w (—56 dBm)
4 0dBm = 2.2V,

22

Audio expander

INPUT O~

'THRESHOLD'

This simple expander gate can be
used to provide improved signal-
noise-ratio on records and tapes.
The NE 571 compander chip is

used here as in expander with

a

red LED used to set the threshold
on pin 1. Pin rumbers in brackets
are for the other ‘half’ (the NE571
is a dual compander). For stereo
operation, the “wo threshold LEDs
should be matched for forward

voltage.

The 381 zmplifies the input
signal by 40 dE . This is rectified by
the internal current mirror of the

RC increases the expansion rate, turning the unit into a noise gate.
With RC 100k the etfect 1s very abrupt; withRC

+15V

RV1
22k
LOG

NE571 and smoothed by C4.
When the voltage reaches the
forward voltage of the LED, it

R2
10k

Qs FORWARD
VOLTAGE
A 100  40dB NOTE
IC1 1S LM381
IC2 1S NE571

BOTH LEDs ARE LIT)

draws current and limits the
current to the gain cell. This then
provides linear operation above the

threshold.

10M the effect is very subtle.

c3
47u

2 }—o outeut

LED1ISRED LED

FOR STEREO USE, THE FORWARD VOLTAGE
OF THE RED LEDs SHOULD BE MATCHED
(ABOUT 1V5) (INJECT SIGNAL TO L+R UNTIL

11
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+ 28VY,600 mA
—O WELL FILTEREO

22 B8C639 ov I
2N3055
ON
Ix IN91e HEATSINK
39R
(isvaed FERGUSON OPM7A
I 1000u/6ay  AGR2628A
OR EQUIV.

a4l

240 Vac

TO TURNTABLE
MOTOR

a7k San
68u/t6 VvV
/I TANT. gmUT
TRIM
FINE
“MYLAR OR STYROSEAL
42200° CAPACITORS PREFERRED & l A=
1 Mg
Turntable speed This device varies the supply | be recorded at slightly high speed.

controller

frequency to the motor of a
synchronous turntable . In addition,
provision is made for 45 rpm drive
without the tedium of belt changing
— a useful feature for owners of
expensive single-speed turntables
such as the Linn Sondek.

Other advantages include steady
voltage output and low distortion
compared with the mains. The unit
may also be used to slow down
those pop recordings that seem to

Switching power amplifier

A pair of 311 comparator
integrated circuits are used as a
driver stage for this class B power
amplifier.

The devices are configured such
that the output transistors (type
2N3763) conduct only when
alternate input cycles exceed a
small preset threshold voltage.

Negative feedback substantially
reduces the cross-over distortion
otherwise characteristic of this
type of amplifier.

12

There are some modifications,

output transformer is from an old

The circuit is based around the
ETI 452 Guitar Practice Amp
(January 1980, the ETI 453

General Purpose Amp Module of
April 1980 uses the same circuit).

shown in the circuit shown here,
converting the original to a power
Wien Bridge oscillator using a 12
volt bezel lamp as a stabiliser. The

valve hi-fi amp. Others with 30:1

power amp

ratio and 12 watt (min) rating will
be fine. A power transformer is not
satisfactory.

Set the 100 ohm trimpot to give
240 Vac with the turntable
connected. Adjust the 2 k trimpot
for correct speed (using a strobe
disc). Small adjustments may need
to be made to the Wien Bridge
components. Add (switched)

resistors for 45 rpm.

OUTPUT

7 2N3735

270R
560R

-6-18 V
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220n°
{_“ { SHIELDED CABLE
o i »* L I TO AMP
wic. )y g Loz Loz HI-Z INPUT
RLY1/1
C ~
) HI-Z
) | i =
% ()() > +12V
| N 1000u Rt 9
t_"__.l 25V ]
+
220n° =
q I 1N4004
= RLY1
1N4007 l.
1 5
— T1. T2 FERRITE CORE AUDIO
— TRANSFORMERS, 1k CENTRE-TAPPED
TO 8 OHM. e.g: ALTRONICS OR
2 a D.S.E. TYPE M 0216
RO T3 ORIGINAL TRANSFORMER
OPTO-COUPLER = 19,”2? FMIC.
‘CAPACITORS ONLY NECESSARY IF HUM
LOOPS ARE A PROBLEM.

9 This idea was invented ‘on the | were used at each end of the cable, The resistor R1 should be
Humbuc'(er S spot’ when doing a labour of love | driven as a balanced line. The | adjusted to give about 10-15 mA
Iament at a school. A mic was needed ina | centre-tapped hi-Z windings gave | current through the opto-coupler

remote area. some 200 metres | me a de link todo switching with | input. The two 220n capacitors
distant from the amplifier. Look- | — it's an old remote signalling | are only necessary if any hum
ing around I found an unused | technigue. The switch in the mic | loop develops. Keep all the
telephone-type cable that ran | wasused todrive anopto-coupler | transformers away from stray
from the room where the amplifier | 1o switch a relay. the contacts of | magnetic fields. Don’t earth the
was located to near where the | which provided mic switching at | centre-tap wire.

mic needed to be. the amplifier input. Using a This system has been used at
The circuit is pretty well self- | relay switched directly via the distances up to 1 km. To the naked
explanatory. Two low-to-high | ine causes hum problems from | ear. there is no degradation in

impedance audio transformers | pickup by the relay coil. frequency response.
A friend of a friend of M.J.| teries in parallel, was developed.
- whi Gempton of Nth Parramatta | To keep it §_mall a DPST swnFch
Pea-zow istle NSW referees local soccer | was used. With parallel operation
matches on weekends. This!| there is, of course, the voltage
referee friend suffers from asthma | drop across a forward biased
and even though he is just able to | diode but with S2 closed (series
av 9v gV keep up with the play, can only | operation) all diodes become

—_'PF.FF.}‘* ¥ +] (ReD)
81 B8 B3

Figure 1. An ear-piercing output.

Figure 2. Moderated sound ievel.

wheeze into his whistle instead
of blowing it. M. Gempton was
inspired to help.

The solution required some-
thing small. efficient, battery
operated, having a high output
and natural sound. 1 thought of
a modulated piezo transducer.
found the device 1 was after in
Dick Smith's catalogue. and
bought two in case one was not
loud enough. Then I realised that
the two transducers were of
slightly different  frequencies
and the resulting beat produced
an excellent rendition of a high
pitched pea whistle.

When operating on three 9 V
batteries in series (27 Vi the
sound level was quite deafening,
s0 the lower output option, as
shown in Figure 2, using all bat-

reverse biased and the full 27 V
is available.

For anyone with the application,
this series/parallel idea can
easily be expanded for N batteries
using a single throw switch with
N-1 poles and 2(N-1) diodes.

The only special component is
the transducer (DS cat. no.
L-7024). The diodes used were
1N4004s because they were on
hand but anything similar would
do.

The original 'Pea-zo whistle’
was housed in an aluminium case
approximately 52 mm x 25 mm x
140 mm and, when presented to
the referee, was gratefully
received. That weekend, however,
he was laid up in bed, voiceless.
s0 he first used his new whistle
for paging his wife.
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AUTOMOBILES

Car fan control

|f, like me, youown anold car with a
conventional fan, driven from the
engine, a worthwhile improvement
canbeobtainedbyfittingan electric
faninits place. These can readily be
bought for about £5 from a scrap
yard. The advantages gained are
better fuel consumption and lower
engine noise particularly at high
revs.

Aproblemarisesin findinga suit-
able switchto operate the fan at the
required temperature. Most of the
switches fitted to the cars are fitted
inathreaded hole in the side of the
radiator which means that most
scrapyards are unwilling to separate
the two. For this reason | have
designed a circuit to switch on the
fan using the existing temperature
sensor for the temperature guage.

The voltage reguiator on the car
usually works by interupting the
supply so as to provide an average
level of about 10V. Because of this, a
fair bit of smoothing is required in
order to stop the fan switching on
and off with the regulator. A zenner
diode providesa 10V supply for the
op-amp and the reference voltage.
The 470k and 100k resistors pro-

vide a certain amount of hys-

Car radio latch

When fitting a car radio or cassette play-
er into a car, one problem is deciding
which side of the ignition to connect
the supply lead. If it’s connected to the
ignition side the keys must be in to use
the radio, a potential hazard if children
are left listening. On the other hand, if
it's connected to the battery side you
have to remember to turn off the radio
every time you [eave the car,

The answer is simple you con-
nect to both using the circuit shown
here. Normally the radio is left switched
on and it will go on and off with the ig-
nition, But if the ignition is off, switch-
ing the radio off and then on again also
turns the radio on.

The circuit consists of a latch using
Q1 and Q3, which controls a driver
stage Q4. The LED indicates the state of
the latch and is optional, but it doesn't
consume any extra power since without
it, the power would only be dissipated
in R6. C2 serves to trigger the latch on
and off with the ignition, and R4 prev-
ents false triggering during starting. If
the radio goes off after starting R4
should be increased, and if the radio
fails to go on and off with the ignition,
R4 should be reduced.

16

+12vO—
NOTE
1C1 1S 741
D1 Q1 1S 2N3053 b2
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teresis and the two diodes prevent | be prevented by increasing the
the transistor turning on due to| 100uF capacitor to a few thousand
offset of the op-amp. The fan may| uF,butIfindthisuseful as otherwise
run forafew seconds when the igni- | in winter the fan may not run for
tion is initially turned on. This may | weeks on end.
BATTERY o
+VE
R7
IGNITION o 27k
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O CASSETTE
+VE
R9
8k2
Qs
4c3 Leca
T 220n T 100n
R8
82
—0
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When the latch is in the ‘off’ state,
a small current passes through R7 to the
radio. While the radio is on, C3 and C4
will remain discharged, but if the radio
is off, C3 and C4 charge to the full batt-
ery voltage. If the radio is switched on,
C4 rapidly discharges through the radio
leaving C3 to discharge via Q5 and D1
and produce a current in R8. This turns
on Q2, triggering the latch to supply
power to the radio. C1 ensures reliable
triggering.

Q1,2,3 and 5 are all general-purpose
transistors, such as the BC108/BC158
types, and Q4 is a power Darlington
with at least 2 A rated collector current.
No heatsink should be necessary for Q4,
as it is always either off or in saturation.
D1 is a general-purpose diode such as
the 1N4148. R4 is the only component
with a critical value and may need adjus-
ting as mentioned earlier. All the comp-
onent values are those used in the proto-
type and any similar values should

work. The quiescent power consump-
tion is either 2 mA or 10 mA depending
on the state of the latch, but if the vehi-
cle is to be left standing for longer than
a fortnight the unit (or the battery)
should be disconnected.




AUTOMOBILES

Automalic
car aerial

This circuit will impress your
friends and deter those dastardly
vandals who seem determined to
make us drive around with bent
coat-hangers ‘or radio aerials.

Electric car aerials can be
bought quite cheaply, but they
require a switch to make the
aerial go up ard down. You don't
always remember to retract the
aerial when leaving your car,
and that’s when the vandals

strike. | . )
The circuit takes its signal

directly from the on/off switch of
the car radio. When the radio is
turned on, C1 -apidly chargesup,
and a negative going pulse from
IC2a triggers the 555. The posi-
tive signal from the radio gates
the 555 to the ‘up’ relay, turning
it on for a time determined by R5,
RV1 and C4 (adjustable between
1.1 and 2.4 seconds).

When the radio is turned off,
R1 and C1 cllow about a five
second delay before the aerial
retracts. Thi:s stops the aerial
going up and down as you operate
the self starter which cuts power
to all accessories in most cars.

The diod:z-resistor-capacitor
network in th2 IC power supply is
to remove transients which may
cause false triggering. It should

Dwell meter

The LM2917 is a frequency-to-
voltage converter. It is used here
to measure the ‘points closed’
period (engine dwell). Construc-
tion technique: is not critical. Cali-
bration s via tae 10 k trim pot. Use
a 50% duty cr'cle square wave of a
few volts to calibrate the meter —
450 is half-scale for four cylinder
engines.

1c2 BAT +
B Ic2
° R7 6k8
c3
e 11
A a3
100k
D4
R4 1N4001
100K
03
E - 1N4148 P
Ic1 R9
6 555 3 >
7, 5 =
ca C5 ==
5 == Jon = 2 BAT +
[ D
- R8 6k8
A6 100k U.
BAT + A KCS
D5 +
1N4001 = 6
12 o6 {
= 1N4001
POWER SUPPLY TOICS
DOWN
R10
be left connected to the battery at
all times, and not wired through =
the ignition switch. Since the BA‘:’ +
ICs will draw less than 10 mA,
battery drain is insignificant. /1 av
. (UP)
The rating of the relays should be SPDT
at least 5 A, preferably 10 A,
since electric car aerials start
with a tremendous current surge. | AERIAL
R9 and R10 should be chosen to
suit the relay. I have chosen the
wiring for SPDT contacts, but
DPST relays could also be used. _‘,\4 ot
+12v¢Q
8
r T —]
| IC1 LM2917N
CHARGE
PUMP ]
104 ! g & 2 10k
1 +]1 mA
POINTS _L
29k I 22n 10k 4 .. 10k
CHASSIS = ‘°"-l-
=
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AUTOMOBILES

LED tacho
autoranger

A modification which automat-
ically ranges the LED tacho
project, ETI-324, August 1980,

has  been designed by Bill
Keenan of West Heidelberg
Victoria.

The flying leads to the
cathodes of LEDs 6 and 16
sense the drop in voltage as the
LEDs turn on. This is com-
pared to the preset voltages
produced by RV1 and RV2, by
the comparators of the 747,
The highs and lows are fed into
the 4011, which is wired as a
flip flop. The 4066 and one
gate of the 4011 are wired as a
DPDT switch, which eliminates
the switch in the tacho circuit.
One gate of the 4011 is not
used, so its inputs are earthed.
Pins 4 and 8 of the 4066 go to
low range calibration, and pins

I and 11 go to high range
calibration.
RVI adjusts the revs at

which the tacho swaps to low
range and RV2 adjusts the revs
at which it swaps to high range.
The tacho must be
re-calibrated after this modif-
ication, duc to the 90 ohm res-
istance across the switches in
the 4066.

Buzzer inhibitor

Kevin Lowton of Seven Hills
NSW fitted this circuit to his
motorbike where it performed
faultlessly for twelve months.

Some motorcycles have a
buzzer that sounds in conjunc-
tion with the turning indicators
to remind the rider to cancel
them. This system works well,
but it suffers from the problem
of irritating both the rider and
surrounding motorists when the
rider is caught in traffic. What is
needed is a foolproof way of
inhibiting the buzzer while the
bike is stationary. This simple
circuit contains only three com-
ponents yet it not only inhibits
the buzzer but acts as a brake
light fail indicator as well.

18

4011

7

12V
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When either blinker is select-
ed, currect is fed through the
buzzer via D1 or D2 and flows to
carth via the brake light. When
the brakes are applied the
buzzer is shorted out. If the
brake light goes open circuit or
if the brake tight switch needs
adjustment then the buzzer will
not work.

The whole circuit is small
enough to fit inside the head-
light assembly of most bikes.
with the added advantage that
all the wiring is usually accessi-
ble there.
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LH INDICATOR

|
SWITCH
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RELAY
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AUTOMOBILES

Car fuel gauge

I had the need for an accurate
fuel gauge so 1 set about de-
signing a digital model. The
maximum readout of this unit
is cither 99.9 gallons or 99.9
litres. This could casily be ex-
panded but I doubt the need
would arise in most family cars
or recreation vehicles.

As most fuel gauge “senders’
put out about 5 V when the
tank is empty, 0 V when full, |
decided to  use a load-
presct/countdown method.

Looking at the circuit, the
output from the sender is fed
via D1 to ICI's non-inverting
input. D1, R7 and CI reduce
input fluctuations caused by pe-
trol slosh. R1 and RV set the
voltage gain of IC1, the output
of which is fed to the input of
IC2. configured as a voltage-
controlled oscillator. RV2 and
C2 set IC2's nominal output
frquency. The output from IC2
is gated through a NAND gate,
inverted and fed into the CLK
input of the presettable up/-
down counter comprised of I1Cs
9, 10 and 11. These are all
74LS192s with the carry output
of the first fed to the clock
input_of the following stage.
cte. Note that the output of
1C2 is clipped by the action of
ZD1 to 5V 1o suit the input ot
IC4.

A 555, IC3. and associated
components  sets  the  counter
update period. 1CS is a dual
monostable multivibrator. [C3
begins with its output being
low, which allows the CLK
pulses to be fed to the
counters. 1C3 times out and pin
3 goes high. stopping the CLK
pulses and triggering the first
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onc-shot, 1CSa. This latches | decimal point on LD2 requires | preferably fairly low (I or 2

the 9368s. When latching has
finished, the second one-shot is
triggered (ICSb), which loads
the preset values present on PO
to P3 of cach of the "192
counters. These preset inputs
are wired to the binary value of
the car’s fuel tank capacity.
Note that the LED displays do
not require resistors. Only the

Parking light reminder

TO + VE VIADASHBOARD
LIGHT DIMMER CONTROL.

12 v
BUZZER

TO CHASSIS via
DOOR SWITCH

a current limiting resistor.

To calibrate it. RV3 is set to
the desired update period: RV
is set so that when the tank is
cmpty. the voltage on pin 6 of
ICT is 12 vols: finally. once
these  calibrations  have been
done. RV2 is adjusted so that
the displays read a  known
value of fuel in the tank —

There are many different circuits
for devices to remind you to switch
off your parking lights. This must
surely be the cheapest and
simplest.

The buzzer requires only two
connections to the vehicle: one toa
door courtesy light switch, the
other to the positive bartery
terminal via the dashboard light

gals, 4-5 ltrs).

In this circuit. the reading is
in gallons, determined by the
VCO frequency. Reduce the
value of C2 to read in litres —
some experimentation may be
neeessary.

A suitable  small  heatsink
should be bolted to the tab ot
the 7805 (1C12).

dimmer control.

It’s very simple to operate. The
buzzer will sound when the parking
lights are on and you open the car
door. This warns you to turn the
lights off.

If you need to have the parking
lights on and the door open, you
can silence the buzzer by operating
the dashboard dimmer control.
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AUTOMOBILES

Monster flasher

Andrew Stewart of Gumdale
Queensland has a little monster
which sits on the dashboard of his
car and flashes its eyes (LEDs)
with the indicator and brake
lights. Now many of his friends
want a ‘flashing eyed” monster.
He sent us a copy of his most ad-
vanced unit.

As the ignition system in a car
is often noisy D1 is needed to iso-
late the 470u capacitor from the
12 V supply.

IC1 555 gives a time delay of
over a minute and when it
finishes counting it sends a pulse
to IC2 555. The output of IC2
then goes high for approxi-
mately 4-5 seconds. This, in
turn, causes IC3 to oscillate and
the monster’s eyes blink.

The 1k resistor brings the duty
cycle close to 50%. The 100 uF
capacitor on the output of 1C3
makes the eyes look as if they are
fading in and out.

The monster | used for mount-
ing the LEDs in was a cheap
plastic hzard. The ICs can be
mounted on Vero board and
placed inside a matchbox up un-
der the dashboard.

Avoid flat batteries

B.P. of Putney NSW has
obviously forgotten to switch his
car lights off on a dark winter’s

morning and come back, after a

day’s work, to find that the

battery is flat.

This device has been on my car
for several years now and I've
found that it is extremely useful.
Despite the many complicated
circuits published, all that is
needed is a solid state buzzer, a
resistor and a couple of diodes.

There are two possibilities to
overcome this problem.

1. Insert a switch between the
resistor and earth, but don’t
forget to turn it back on later.

. Add a relay and a push button
switch (on the dash board), as
in Figure 2, and you can over-
ride the system. After you have
switched off the lights the relay
will drop out, leaving the device
reset for further protection.
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When the ignition is switched
on both sides of the buzzer are
held at a nominal 12V, so there is
no sound. The moment the car is
stopped and the ignition switched
off, current can flow from the
lighting circuits through the
buzzer and the resistor to earth.
It is a very penetrating sound, so
there is no way you will leave the
lights on!

The connections are made to
the passive side of each switch..
For a positive earth system, just
reverse all the diodes and the
buzzer. Make this up on a small
strip of bakelite or insulating
material and attach it to the
glove box under the dash. It will
outlast the car.

The only problem is that if you
really want to park the car and
leave the lights on for a short
time, you have to put up with the
buzzer.

PARKING
LIGHT SWITCH

-~

HEADLIGHT ‘__}F_
SWITCH Ay

S00R l
1w

BUZZER CHASSIS(-)
IGNITION g 'l
SWITCH T
DIODES — 1 ASILICON 50 V PIV
Figure 1. A buzzer warns you that you have left the lights on
BUZZER
PAK 4__’*_
4 z * 500R
AL/ 1w
HEAD 4—”—‘

o—

PRESS 4

o

\

Figure 2. Over-nding the system
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AUTOMOBILES

12 V FROM
% —@-|GNITION SWITCH

TO TEMP
SENSOR

!

L

D5

RS
100k

tL

D3
l | 1N4001
R4

680k |g
D4 1N4001

R7 470R

6 3
ic2
7| 555
Gk Il
Uca  1naoor [ 2 R6
100n 10k
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€3 RLY
1004
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1N4001

Q1
BC108

R2. R3 SEE TEXT

HORN RELAY

Q2 SHOULD BE MOUNTED
ON A HEATSINK

T

RL1

TO LIGHT
OVER-RIDE SWITCH

ov
EARTH

Thermatic fan control

L. Lawrence of Sanderson NT
has designed a thermatic fan
control which is relatively uni-
versal for any vehicle.

The circuit was designed be-
cause the original sensor sup-
plied with the fan failed. The
only requirement of the vehicle
is that it must have electronic
temperature sensing, and not
‘g0 — no go’ sensing.

D1.C1 and RI form a sample
and hold circuit for vehicles with
pulsing voltage stabilisers for the
instruments  c.g: some  Ford
models. IC1 is in a voltage com-
parator configuration with RV1
setting the switching voltage.

R2 and R3 are chosen to give

Tacho
modification

Here's a particularly interesting
application of the ETI-324 LED
tacho project we published in
October 1980. It was sent to us
by Clyden Anderson of Wool-
loongabba QId. who had a
requirement for a fucl flow
meter.

Present designs of digitat fucl
flow meters require some time
to read. especially it the level is
fluctuating. What he wanted was
a ‘relative’ display for monitor- |
ing fuel consumption. This was |

a suitable range for RVI w op-
erate in particular vehicles. In
the prototype R2 and R3 were
not used. which mcant that
small movements of RV gave
large temperature variations.

(2 and RS ensure a short trig-
ger pulse to the 555 timer when
pin 6 of IC1 goes low. while D2
prevents damage to 1C2 when
IC1 goes high. ICZ is connected
in the monostable configuration
and C2 and R4 set the delay to
about one minute.

D3, D4 and Ra form an OR
gate to drive the Darlington cou-
pled Q1 and Q2 relay driver
pair. D5 is to prevent damage to
the relay driver Q2.

casily done with a simple modi-
fication to the ETI-324. and a
Moray fuel flow sensor.

A 7805 regulator supplies five
volts to the Moray sensor. Suit-
able values for the driving range
of the tacho are C1. 100w and
(3. 3u3. For the tuning range
leave C2 at 220 and C4 at 4p7.

Calibration is simple, know-
ing the fuel sensor calibration
and having a square wave gener-
ator to adjust RV1 and RV2 for
full scale detlection.

————— ADDITICNS
ORIGINAL CIRCUIT

0V — EARTH

R10
1k
Q2
BD140
o1 RLY
BC108 l
— &

TO OVER-RIDE SWITCH
AND LIGHT

ns
1N4001

No power supply decoupling
was used in the original proto-
type because the 741 is working
in the comparator configuration.
R& and RY were used as links to
connect the 741 inputs so that
the comparator switched in the
correct direction.

With RV1 connected to pin 3
of IC1. the temperature sensor
must go negative for correct

-—————— —
- - J
ORANGE
T0
MOREY
FUEL LHE - — — —— —
SENSOR
+12v
VIA IGNITION
YELLOW SWITCH
- — — — —
R4 10k
TO POINTS O
ZD1

()—;ln 12V

CHASSIS

» 12 V FROM IGNITION SWITCH

operation of the circuit. For sen-
sors that go positive for higher
temperatures. connect the cir-
cuit the other way around.

The circuit was designed for
negatively carthed vehicles but
can be adapted for positive carth
vehicles by modifying the circut
as shown. The fan will run for
about one minute after the en-
gine is started.

1
) R510k

R6
22k
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AUTOMOBILES

Pushbutton
wiper delay

This circuit is designed to pulse a
relay to initiate the wipe se-
quence.

IC3 is connected as an astable
to advance the Johnson counter
IC1 and the decade counter [C4.

IC4 is used to address the
multiplexer IC2. IC5 is connect-
ed as a monostable to give a short
pulse when triggered.

When the ‘start’ button is
pressed the flip-flop will reset,
enabling IC1 and disabling I1C2.
This will also trigger IC5 and
pulse the relay, initiating a wipe.
A momentary reset will also be
applied to IC1.

The outputsof IC1 will begin to
go high in turn (every two to
three seconds) from one to eight
until the "stop’ button is pressed.
This will set the flip-flop. dis-
abling IC1 and enabling IC2. 1C5
will be triggered and another
wipe will be initiated.

The pulse will also reset 1C4.
IC4 will continue to count up
from zero until the output of [C2
reaches the high output on IC1.

IC5 will then trigger again, in-

Audio turn signal
indicator

Todd Gorman of Swan View WA
found the tlasher unit of his car
to be barely audible. especially
when the radio was on, so he
designed this circuit to suit an
XL Charger.  However,  he
points out that the  wiring
around other tlashing units may
be different.

The flasher unit remains on
but not carthed until the switch
selects the bulbs. which are
carthed. providing the pulsing
action. It was not practical to
connect the buzzer directly from
point A as it would sound all the
time  while driving, and  the
switch/bulb wiring was too far
up in the instrument pancel.

The relay will pullin when the
ignition is switched on and the
capacitor will discharge momen-
tarily sounding the buzzer and
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RELAY
CONTACTS
ON

itiating a wipe and resetting 1C4.
This programmed time inter-
val will continue until the ‘start’
button is pressed again to either
increase or decrease time be- |
tween wipes. 1

then ceasing. When the indicat-
ing switch is sclected. the relay
will click on and off in conjunc-
tion with the flasher. Cowill dis-
charge. sounding  the  buzzer +12v

! . EXISTING WIRING
quickly. It then stops while C1 | viaigumon

charges up again. swimen PUREOEn
When the indicators stop. the o] T oowiaer s
capacitor once more discharges a i
and  the  buzzer fades  until TR 2A
switched on again. The 2 A fuse
protects the contacts but if a RLY? == 1000, 25 v ELECTRO

larger relay was used the fuse
could be left out. An on/off
switch could be fitted at point A = GU2ZER OR
or the negative terminal of C1. OTHER DEVICE

The entire unit was  small
cnough to be housed in a Strep-
sil_tin and placed behind the
dash on a small ledge.

If it goes  off when it
shouldn’t. it indicates faulty wir-
ing or an incorrect carth,

>




Pseudo
zener

THE CIRCUIT CONSISTS of a transistor
Q1 which dissipates most of the power and a
zener diode ZD1 which supplies a reference
voltage. When the voltage on the collector
is greater than the total voltage across the
zener and the transistor’s base-emitter. Q1
will start 1o conduct. lowering the voltage
on the coliector. The circuit will reach a
point of equilibrium where only enough cur-
rent flows into the base of Q1 via ZD1 w0
maintain the collector-cmitter voltage.

A zener diode is usually operated reverse
biased i.e: positive is applied 10 the cath-
ode. However. when it is torward biased it
will conduct with only less than one volt
(approximately 0,65 'V depending on the
current) across it. To simulate this in the
artificial zener a diode D1 can be used
although in most applications this is not
necessary.

Transistor QI still has to dissipate the
power that would otherwise be dissipated in
an expensive zener. There is no way of
avoiding this dissipation and it should be
remembered when heatsinking Q1.

Table 1 enables vou to select the transis-
tor type depending on the zener diode that
you require. Information is given as
whether or not the transistor needs 1o be
heatsinked. If Q1 does require heatsinking
the maximum temperature of the mounting
base is given: if Q1 does not need to be
heatsinked  then  the maximum  ambicnt
operating temperature is stated.

As an example. a pscudo zener of 33 Voat
400 mA is required (33 V is part of the
standard zener ranges). I vou look down
the 40V column (the lowest voltage in the
table ubove the voltage required) and across
the 500 mA row (the lowest current above
the 400 mA required) vou will find that you
need a 2N305S transistor heatsinked and
with @ mounting base temperature that is
less than 170°C. The zener diode that is
used as a reference needs to have a voltage
rating of 32.35 V.

ZD1 = V1 — 0.65 from table
. 2D =33 - 0.65
S ZDL = 3235 Y

The nearest zener diode casily available
has a voltage rating of 33 V which gives a
nominal VI of 33.65 V and a maximum of
338 V.

V9imax.) = ZDI1 + 0.8 V from tabic

CoVIE(max) = 33V + 08V

This excludes the wlerance of the zener
diode and assumes the transistor is at 25°C. |
The temperature coefticient of the transis-
tor is approximately -2 mV (.

The 33.8 Vo maximum voltage is a possi-
mistic rating and should be less: .8 Voin

BUILDING BLOCKS

33 Vs only one part in 42 anvway.

ZD1 = V1 - 0.80
V1 < 2ZD1 + 1.30
1 watt zener

8V 16V 40V
Transistor 8D137 BD137 BD137
Heatsink no no no
Max. temp. 50°C 50'C 50°C 25 mA
ZD1 = V1 - 0.65 ZD1 = V1 - 0.65 ZD1 = V1 - 0.65
V1 < ZD1 + 0.80 V1 -2D1 +080  Vi=2D1+0.80
Transistor BD137 BD137 BD137
Heatsink no no yes
Max. temp. 50C 50°C 110°C 50 mA
ZD1 = V1 - 0.67 ZD1 = V1 - 0.67 ZD1 = V1 - 0.67
| V1<2ZD1+084 Vi<2ZDl+ 088 VI<2ZDl+ 088
Transistor BD137 BD137 BD137
Heatsink no yes yes
Max. temp. 50°C 110°C 110°C 100 mA
Z2D1=V1 -077 2D1=V1-077 2ZD1=V1-077
Vi1 < ZD1 + 0.88 V1 <2D1 +0.88  V1<2ZD! + 0.88 ‘
Transistor BD137 BD137 2N3055 ]
Heatsink yes yesC yesC |
Max. temp. 110°C 110° 188"
ZD1 - V1 - 073  2ZD1-V1-073  2ZD1=Vi- 065 200 mA |
Vi<2ZD1+080 Vi<2ZD1+090 Vi<ZD1+068
' 1 watt zener
. — |
Transistor BD137 2N3055 2N3055
Heatsink veSC veSC ;gsc
Max. temp. 1o 188° 1
ZD1 = V1 - 0.81 2D1 = V1 - 0.65 ZD1 = V1 - 0.65 500 mA
V1i<2ZD1+1.00 Vi<2ZDl+08 VI<2ZD!+ 080
1 watt zener
Transistor 2N3055 2N3055
Heatsink yes yes
Max. temp. 188°C 170°C 1A
ZD1 = V1 - 0.70 ZD1 = V1 - 0.70
V1 <2ZD1+100 V1<2ZD! +1.00
1 watt zener 1 watt zener
Transistor 2N3055
Heatsink yes
Max. temp. 170°C 2A |

| S—

Table 1. Pseudo-zener cross-referenced with the required transistor. Unless stated the zeners are rated

at 400 mw.

p————Ok

D1

oa
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BUILDING BLOCKS

Exponential current source

-

1N4148

An exponential current source o
can be used to drive a linear |'SOUHCE

VCO. The VCO then has a 1 V/ 10M
octave response

Devices all powered from 12V

* Matched transistcrs in  ther- . O ~VRer
mal contact (=12v)

b
4
Q

LINEAR VCO

CA3080

Voltage-to-current
converters
/71" 1N4148
-74|
+
Vin 8c212L
-Vei
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%‘000& IR \mlk !
B1AS
g R
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l 1 SINK
T
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1%0
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12V
VAV
100k ) 23,.0'1 | k0
BIAS
BI1AS . . .
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-12v
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A
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Frequency response of a linear VCO driven
by an exponential current sink
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BUILDING BLOCKS

Schmitt triggers

our

Inverting; input hysterysis levels = +(RAKRA + RB)) x Vour

Note that Vour depends on the supply voltage and the
individual op- amp

Transconductance type; input hysterysis
fevels = *Vour Vour = Rx lasc

R can be replaced by two 1N4148 diodes back-to-back

When trying to convert a slowly changing voltage into a step function with a
well-defined leading edge a good Schmitt trigger is invaluable. This is a simple
but effective trigger capable of good results in the audio passband. Once again,
for higher frequency use substitute a faster op-amp for the 741. The Schmitt
trigger works by using positive feedback to establish a ‘deadband’, a range of
input voltages within which the output state will not change. The input voltage
must exceed the higher limit in order to force the output high. Similarly, the input
voltage must be taken below the lower limit to force the output low. The extent of
this deadband is given in the equations.

Basic op-amp building blocks

Vin —0
Vour

Inverter
Voltage gain = —1 v
input impedance = R our

Vin R
ViN
Vour
RA
RB

Inverter/non-inverter amplifier
Voltage gain = +1 with

Voltage follower/buffer
Input must have a DC path to ground

Non-inverting amplifier
Input must have a DC path
to ground

Voltage gain = (RA + RB)/RP

SW1 open Vin
Voltage gain = —1 with

SW1 closed 1

[: swy
Vour
Vi RA Inverting Amplifier
Voltage gain = — RB/RA
RS Input impedance = RA

The power supply and compensation are omitted from these diagrams. It
internally compensated devices are used no additional compensation is
necessary, te: 741, TLO71, TLO72, TLO74, etc. If additional compensation is
required consult the data sheets on the particular device used.

Antilog (exponential) converter

Vour = | x 100k
The current | doubles for every 1 V increase of ViN
WhenV, =0V, 1 = 10uA

VREF
<10V

MO

10uA

[22Y

§ 081}

- o +

Vour
EXPONENTIAL
RESPONSE

Log converter

VREF
<10V
MO
ROUR 100k
VW————0 vy
i
741 Vour
+
56k
%0

FOR LOW TEMPERATURE
ORIFT USE A Q81 RESISTOR

Vour
LOGARITHMIC
RESPONSE

Vou! changes by 1V for every octave change of the ),y current

“The matched transistors can be two BC212L in thermal contact, or
a dual transistor (LM394), or pat of an array (CA3046)
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BUILDING BLOCKS

O VsuppLY
R1*
D1
RESET
R2*
D2 ———O OouUT
SET o_"__1
03
TRUTH TABLE
SET | RESET | OUT | *SEE TEXT
0 0 NC NOTE:
0 1 0 IC1 1S ANY OP AMP
! 0 1 D1 3 ARE 1N4148
1 1 1

NC = NO CHANGE

Op-amp RS flip-flop

While CMOS or TTL gates are commonly used to make an RS
flip-flop, op-amps can serve the same function and are often
overlooked, particularly in analogue circuits where the simple
RS digital function is required and using digital gates would be
‘overkill'. With this circuit, you can exploit a spare op-amp from
a dual or quad package. Any op-amp may be used. The high
and low voltages at the output are only a function of the
op-amp's internal output drive configuration.

Resistors R1 and R2 should be chosen so that R2 = 2.4R1
and R2 is less than V,,, divided by 0.05. All changes of state
occur on the input low-to-high transition.

NORMALLY OPEN
PUSHBUTTON

JL
=

L ov

CMOS monostable

Geoff Nicholls, ETI project
engineer. designed this circuit
which was adapted from the
familiar RS flip-flop by adding
R and C.

Two gates. (a) and (b) from
a 4093 quad Schmitt NAND
gate. form a useful monostable
multivibrator.

On power up. C ensures that
the mono is in the reset state.
and is charged up to the rail by
R. If the pushbutton is operat-
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cd. gate (a) goes high and (b)
goes low. R then discharges €
to the switching point when the
monostable resets. thus charg-
ing C back up ready for the
next period.

The recharging may be sped
up by adding a diode across R,
with the cathode to the capac-
itor side. The timing period.
with R = IM and C = 100n,
was 100 ms.

Zero-crossing detector

The output of this circuit goes high at a negative-going zero-
crossing, low at a positive-going zero crossing. The input can

be a sine, square or complex wave.

+ oVee

O
CONTROL

Ramp generator

R. E. Mortor: of Cariton NSW
sent us this idea for a ramp
generator.

A low voltage level on the
control input causes the output
to ramp down to —Vce. while a
high input causes the positive
cquivalent. Feeding in a square
wave. of course. will yield a
triangular output.

Mr Morton claims the particu-
lar advantage of his circuit is

L
| O
1 ouTPUT

that long time constants can be
used. with the linear section of
the ramp extending over almost
the entire voltage range.

This happens because there is
a constant current flowing out
of. or into, Cl. This current is
constant because the voltage
potential across R1 is main-
tained by the voltage drop
across the diodes.




COMPUTERS

Resolving address
contentionina
microprocessor
system

Picture this scene. I have just added
another whatever to my processor
system — a new RAM, ROM or other
address space consuming device. I turn
it back on and the little blighter won’t
reset. I turn it off, remove my new what-
ever and it goes like a bought one.

One possible reason? — address
contentions!

These can be a real pain to find —
especially when the system can’t even
struggle out of reset. An answer is to
cycle the address bus (note one s!) and
see if more than one chip select goes
down at a given location — hard yakka
using conventional approaches such as
counters or DIP switches. Since pro-
cessor chips are now so cheap there is an
alternative. The steps are:

1. Obtain yourself a processor chip of
your choice and resign yourself to
stuffing (yes, I said stuffing) it.

2. Find out the processor’s no-operation
code. In the case of the 6800 it is hex 01,
and 12 for the 6809. (No, I don't know
what it is for the Z80 — why would 1

Software selectable
reverse video for the
Superboard or UK101

Imagine being able to switch from white
characters on a black screen to black
characters on a white screen under
program control, just when those alien
invaders are about to demolish your last
laser turret. Neil Westgarth of
Modbury Heights SA could and came
up with this modification.

All you need is a spare halfhour, a 1k
resistor, a 74LS00 and a means to
POKE a ‘1’ or ‘0’ to switch the video. In
my case | use one bit of a PIA port,
however if you have a bare board with.
no other modifications you can use pin 5
of U14 (ACIA) which is set high by
POKE 61440,81 and low by POKE
61440,17. These POKEs have no effect
on other operations.

As the video information to be dis-
played is stored in binary form, i.e: 'I’
= white dot and ‘0’ = black dot, it is a
simple matter to switch an inverter in

COINCIDENCE DETECTOR

POWER FROM HOST CIRCUIT

VCC
7415123 T
16 220R
a[ v 15
LR 00
2 14 T
741532 B Q| p
T JE— 10k
0 CHIP SEL1 1, aCsa0
TO CHIP SEL2 —— GND [13

want o when my system is 6809-based?)
3. Put on your blue and white butcher’s
apron and bend all the data bus pins up!
4. Now attach the data pins which
should be high for a NO-OP to the V.
rail and those that should be low to the
ground rail. Wire-wrap wire works well
for this.

Now when your system has an address
contention or other problem, this device
can be used to help locate it. The use is
very simple. Just power up the system

with the ‘'modified’ processor installed.

=

When the device resets it will read all
NO-OP instructions and hence cycle the
address bus through the whole address
range. A logic probe or coincidence
detector, like that in the accompanying
circuit, can be used to detect the fault
condition.

Editor’s Note: For those who own Z-80
based systems, the equivalent no-opera-
tion or ‘NOP’ code is hex 00. Also, you
don’t have to butcher a CPU chip — you
can use a suitably wired piggyback plug-
and-socket adapter.

FROM PIN 7C 12
U42 o— 1
ICd
3 10
5 IC1c S
PING A TOPIN2
ua2 116 oo u70

SELECT FROM
PiA etc.
‘1" = REVERSE
‘¢ = NORMAL

1k

the appropriate port of the video cir-
cuitry and thereby reverse the video
information.

All the modifications that I have seen
to date use a DPST switch to do this and
although it is effective it is a little
awkward in use. I found it desirable
to have it software switchable. The |
relevant circuit information can be'
found on OS! supplied circuits sheet 10
of 13.

As shown U42 is a 74LS165 shift
register whose Q-output is used to shift

the video information to pin 2 of U70.
The modification involves cutting this
connection and then selecting either pin
9 (Q op) or pin 7 (Q op, previously
unused) through to pin 2 of U70 as
before. The same modification is done to
the UK101 except that U42 and U70
become IC42 and IC70 respectively.

The 74LS00 and resistor can be
mounted on the prototyping area of the
superboard. Remember to take care
when cutting or soldering to the pc
board traces.
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Extended
graphics
for the Microbee

Hi-res graphics on the Microbee
suffers a severe limitation due to
the fact that only 128 PCG
characters are available to gen-
eratc the graphics display. On
the normal 64 x 16 screen there
arc 1024 character locations.
Therefore, for unrestricted
graphics 1024 PCG characters
would be required (for the worst
case where each character loca-
tion needs to be occupied by a
different character).

To store data for 1024 charac-
ters requires 16K of PCG RAM.
This would give complete
512 x 256 hi-res graphics. Even
better graphics can be obtained
by setting up the VDU in
80 x 16 (not 80 x 24) format.
This gives a 25% wider screen,
and hence a 25% larger display
area with 640 x 256 graphics. A
screen of this format has 1280
character locations, requiring
20K of PCG RAM for optimum
results.

This circuit provides a method
of adding this extra RAM (with-
out detracting from the size of
the main program memory). To
have morec than the present
maximum of 256 . characters
available, an extra byte (or por-
tion thereof) is required for
character specification. Hence
an extra RAM chip is required
for the screen memory. This
extra byte is used to select which
of the PCG chips is used for a
particular character. The extra
screen RAM chip is addressed
and enabled identically to the
existing one. Its data outputs
are, however, connected indi-
rectly to the Cgpins of the PCG
RAM chips.

The PCG RAMs also have
common addressing; this means
that all the PCG characters will,
as at present, have a lower byte
code between 80H and FFH.
The result of this is that the
standard ASCII characters still
requirc only one byte for their
specification i.e: the chip select
byte in the additional screen
memory has no meaning for
character codes between 0 and
7FH.

The screen memory now con-
sists of two identically addressed
RAM chips i.e: they are identi-
cally connected to the Z80
address buss, thus occupying no
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more of the memory map than
at present. The PCG memory
now consists of 8 or 10 identi-
cally addressed RAM chips.'
Therefore, two data ports are
necessary to select the appropri-
ate chip for read/write. Here,
port 10H is used to select the
appropriate chip in the PCG
bank and port 11H is used to sel-
ect the appropriate chip 1n the
screen bank (only the LSB of
this port is used). The port selec-
tion is only of relevance when
writing to or reading from
RAM.

Port decoding of address lincs
A0-A7 and IORQ, lines
is done by IC1, IC2a,b.c, IC3a
and IC4a,b. The data of port
10H (the lowest four bits) is
latched by IC8, which may be
battery backed-up if required.
The LSB of port 11H is latched
by ICS.

Screen Ram

In the original setup the data
pins of the RAM are connected
to the Z80 data buss via tri-state
bi-directional  buss  drivers
(74L.5245). When read/write is
required, pin 19 of IC11 is ena-
bled, connecting the data pins of
ICS5 to the data buss. The direc-
tion of the connection is con-
trolled by the XWR line. In the
modified  system another
7418245 (IC6) is used to con-
nect the additional screen RAM
(IC7) to the data buss. The data
at port 11H selects which of 1C6
or ICI1 can be enabled by a
read/write  request,  hence
providing selection of one or the
other RAM chip.

NOTE: All IC numbers in
bold refer to IC numbers of
existing ICs on the Microbee
motherboard.

PCG RAM

In the original system, the
address lines of the PCG chips
are connected via two-way selec-
tors (74LS157) to either the Z80
address buss when read/write is
required or the data outputs of
ICS (existing screen RAM) and
address lines generated by IC9
(VDU controller). A similar
arrangementis employed in the
modified design for controlling
the selection of a particular chip
in the PCG bank. When
read/write is required, the chip
selected is determined by the
data at port 10H. Otherwise, the

chip selected is determined by
the data outputs of IC7 (extra
screen RAM). IC9, a 74LS157,
is used to do the selection and its
outputs are decoded by a
74LS154 4-bit binary to 16-line
decoder, providing the required
number of CS lines. —

Since a maximum of 10 CS
lines are required a 10-line
decoder, such as a 741.842, may
seem a better choice. However,
the 741.842 and all of the other
standard TTL 10-line decoders
do not have an output disable
pin. Therefore, their use in this
application would require 10
additional OR gates to provide
this function. Hence the choice
of 74LS154, which has two out-
put disable pins. One of these
output disable pins (pin 18) is.
driven by the line that used to
drive the CS pin of the original
PCG RAM chip.

Battery back-up of port 10H
If required, IC8 can have its
positive supply pin connected to
the supply used for the CMOS
RAM chips. If this is done. the
transistor Q1 and associated
components should be included.
This circuitry is used to detect
when the main +5V supply
falls; when this happens the out-
put of IC8 goes into a high
impedance mode, and the
inputs are disabled preventing
unwanted changes in the data as
the main supply falls.

If this option is not required
pins 1 and 10 should be con-
nected to 0 V. and IC8 may be a
74LS173 instead of a 74C173.

I successfully used this
arrangement on the ROM ex-
pansion interface published in
ETI. November "83. the ‘Micro-
bee MultiPROM interface’.
where I substituted a 74C173 for
the 74LS174 specified. The
result was that ROM selection
was maintained after power
down. Caution: These two ICs
are not pin compatible and
should only be used to replace
1C9.

Construction
All IC numbers in bold refer to
IC numbers of existing ICs on
the Microbee motherboard. __
Join address lines WR. OE.
CS and power lines of IC7 in
parallel with those of IC5 on the
Microbee. Join address lines.

data lines. WR, OF and power
lines of IC11 up to IC(11+n) in
parallel with those of IC18 on
the Microbee.

Break the line joining pin 19
of IC11 and pin 9 of IC16 on the
Microbee. Break the line joining
pin 18 of IC18 and pin 3 of IC16
on the Microbec.

The circuitry drawn within the
box is to allow the data on the
output of IC8 to be maintained
by battery backup. If this is not
used pins 1 and 10 of IC8 should
be connected to earth.

The design of this circuit
means that the number of extra
PCG RAM chips used could be
between one and 15. The actual
number used would depend on
the individual’s expectations and
requirements.

Use of the circuit

The advantages of this circuit
can not be fully realised from
the existing BASIC graphics
routines. The present graphics
commands will still work (the
same as they used to) provided
that the value at port 10H is the
same as the value stored in all
the locations of the extra screen

RAM chip.
To achieve the unrestricted
graphics. however. machine

code routines will be required
(which could be called from
BASIC) to cover all the
required graphics commands.
You might even like to modify
the existing graphics routines. or
insert a call from the existing
routines to routines located in
an EPROM somewhere.

Extra Benefits

With this circuit space exists for
eight or ten different character
sets which could be used simul-
taneously e.g: PCG 0 could be
loaded with inverse characters
while PCG 1 is loaded with
underlined characters. and the,
others could have characters
with different typefaces e.g:
DATA 70 as shown on page 61
of ETI. January "84,

The particuuclar  type ot
character displayed at a particu-
lar location would depend en-
tircly on the byte stored in the
cxtra screen RAM. If the graph-
ics facilities were not being used
the extra PCG memory could be
used for data storage. It is also
possible to locate short machine
code routines in this RAM.
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IC1 4078

IC2 74LS04

IC3 74LS32

I1C4 741502

IC5 74C74

IC6 74LS245

IC7 6116P

ICB 74C173

(74L3173 CAN BE USED
IF BATTERY BACKUP NOT
1C9 74LS157

1C10 74LS154
IC11-IC(11+n) 6116P

Routines

These routines can be used to set up
the 80 x 16 format.

1. Using the CRTC table used by
BASIC

LD A.59H
LD (OD3H).A
LD A.50H
LD (0D4H).A
CALL 85A7H

2.

LD A3

out (OCH),A
LD A.59H
out (ODH),A
LD Al

ouT (OCH),A
LD A,50H
out (ODH),A

a EEE TEXT
BC547
| 100k
+5V
68Kk o1

. |

D0O-»—<{p
cK
PR CLA
4
+v 10
9 & =
) 10H 19)cs 1.Dm
Do |2 Bler  arfi oo
N AN 17 ) s
[ nCl 15 o
CK : [13 15 5
00— Q5 Ic7 14§ E 1] : 'c6 [g—D3
D1 —— D2 Q2 : —=— D4
13 a 150 CC Ci3 7 5
S (TR
11 6 S117€ € € C11 A
i Ic8 3 D7 r B8 A8 p—— D7
10| CLR 9 [
10k 16 = 14| 8| 2 3 10/13
= A4A3 A2 A1 B1 B2 B3 B4 | 1 1
345V Ico SELIFO00 !icpy !
+5/4+3 V | j74Ls157,
Q1 Q2 Q3 Q4 15 X |
a[7Te 12 = T
3f22|21)20
SEL
ABCOD & °
IC10 = b
]
0 1 smsessnessesbiian i nGZ ,l
1 2 ~ Tn+1 = J'
REQUIRED) I
18 ] ]
a2ty 18_ 18
) Cs cs cs
i icls |
: 6116P o3 | I R, IC(11+n)
i i
! 1
(] '
o -

ERRATA There is also an error in the
program listing that accompa-
nicd the article. These should
read:

o -Ton 1
o et | LD A, 50H
9 ! ! LD (0D3H), A
I og ! LD A 59 H
LDA LD (OD4H). A
1 LD HL.0E1 H
L c2e CALL 85A7 H
) h 2.
b 10 LD A.2
Lo e 1 OUT (0CH). A
DIR LD A. 59 H

Notice that the WR lines of OUT (ODH). A

IC7 and 1CS should nor be \C6 LD A, l‘

joined. but should be con- OUT (UCH). A

nected as shown. LD A, 50 H

OUT (0DH). A

2q
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(6821)
PIN4

LPIN 5

Auto program step
for the 660

This circuit eliminates the need
to press the step key on the ETI-
660 when you want to advance
the address when you're pro-
gramming it.

The annoying problem of con-
tactbounceinthestep key, which
causes the computer to jump
locations when programming, is
also solved with this circuit.

The circuit is enabled by
pressing SW1 which [setupasa

Battery back-up
supply for RAM

Using a rechargeable 6 V lead acid
battery and the voltage control circuit
shown here, data can be held in a
memory for a considerable length of
time (governed only by the storage
capacity of the battery). Nicads have

Rapid step-through

of 660 memory

Operating the 660 by repeated
pressing of the step kev. or
changing the contents of the
address window. 15 a tedious way
of stepping through memory

So Michael Samerski of
Loftus NSW devised a circuit
which uses a 555 in the astable
mode to pulse pin 21 of the CPU
at a pre-determined frequency.
when a modified step keyv s
pressed. This causes the ‘660 to
rapidly step through memaory.

30

4x1N4148

¥,4093

10

spare key on my keyboard. With
the circuit enabled you then type
in the program as you would
normally do, however, you don't
have to press the step button
after every second hex digit as
this is done automatically.
Whenyouhave finished typing
in the program press the reset
button to disable the circuit. If a
mistake is made the correction

BEs

45V
-5V
17,4093 1] [o]h2 820k
5 DQ 19
n . 1N4148
o ek oH - o TOPIN 21
e s A3 5 ONIC3(1802)
10
) S 14013 14093
2
ov 4,4093
OV 1 12 RESET FROM
[ _D" r : RESET BUTTON
“ 7
o 14013
DCK S
5] [3]6 A
Jug = 1
PB1
a0« (ENABLE BUTTON)
ov

enable key must be pressed again,
after correcting the mistake, to
continue programming.

The step key operates nor-
mally when thiscircuitisenabled
or disabled so you can still skip
locations with it when program-

procedure is the same except the

a comparatively small Amp-hour
rating for their package size and
recharge rate.

An IC regulator would find the
1V voltage margin between input
and output too small for reliable
bperation. In this circuit the 741 op-
amp sees a fixed 2V7 on its inverting
input and subtracts the difference
between this and the non-inverting
input from its output. The ratio, once
set by the preset, remains constant.

One of' the step kevs can be dis- |
connected tor normal use and
made to operate as a ‘step repeat’
key. Or a separate pushbutton
may be installed.

A word of warning — never
hold down both step and step
repeat’ Keys simultaneously as o
supply short resuits.

A prece of Vero board was used
for the circuit and glued on to the
main board between 1C5 and 1024

ming.

When building up the circuit
change the value of the capacitor
acrossthereset button from 100n

to 200n.

CPU

21

2.2u

A

—O0 <6V
NOTE
IC1 15 741
Q11SBCY70
or BC178
ZD11S 2V7 400mW
ZENER
+5V at
] O 50ma
c1 1+
T
—O ov
+5V
8 10k
555 7
6
|5 33k

MODIFIED STEP KEY
OR PUSHBUTTON
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Colour computer
joystick

L.W. Brown of Burwood Vic.
built a pair of joysticks for his
TRS8OC.

I used a Dick Smith 100k pot
mounted inside a small plastic
box. A small pushbutton of the
normally open type was used for
the 'kill' control. Four core
shielded cable and a wide angle
five pin DIN connector were used
for connection to the computer.

The one difficulty with the pro-
ject is that the cover of the DIN
connector fouls on the TRS80C
cuse. The solution to this problem
is to solder the two metal shells of
the connector together and then
glue or solder the plastic cover
only partially on to this.

Joystick for C 64

The poor quality of the joystick
supplicd with the Commodore
64 caused some problems to
Greg Symons of North Carlton
Victoria. He replaced it with a
commercial quality one which
he bought from an amuscment
distributor for $28.

The problem was that the new
joystick nceded to be rewired
and mounted in a proper box so
that it could be used with the
Commodore. He found a box of
suitable dimensions. and
mounted the joystick and two
firc buttons in it. He then con-
nected some rainbow cable be-
tween the four micro switches
and the joystick, the fire buttons
and the computer’s input port.
The connections are:

Pin 1 Joy A0 Up
Pin 2 Joy A1 Down
Pin 3 Joy A2 Left
Pin 4 Joy A3 Right
Pin 6 Fire button
Pin 8 Common

Microbee write-protected

memory
_— NORMAL RAM
WRX * *
[ T 1
+5V
6116 6116 6116
PROTECT
_EAN/ORMAL
701532 6116 6116 6116
I 7
Fwx B}t . |

SWITCH SELECTABLE NORMAL WRITE

PROTECTED RAM

Second keypad
for ETI-660

[.A. Curtis of Vale Park SA
added a second keyboard to his
ETI-660 computer so that he could
enjoy two-playver games.

This kevboard simply akes
the place of RAM ICs 14 and 15.
=0 take out 1Cs 14 and 15 a: they
are in placer and store them in
some conductive foam. Use thin
solid core wire to plug in the key
board to the socket IC14.

To read the value of the
kevboard i a program use this

C 14
14 16
it ,I BT fic2 ]
2

After having inadvertently written over my
source code or BASIC program with an
untried program. I decided to put a copy of
the program in a switch-selectable write-
vrotected arca of RAM. and then run the
program.

So then if things went haywire and the
source code was written over, the copy in
the  write-protected  memory  could  be
copicd back. corrected and tried again.

To protect a 6116 the WRX line must be
disconnected (pin 21) and the PWRX line
connected to it. Be careful when discon-
necting one line that you don’t disconnect
other 6116s as the WXR line is often linked
from one to the next.

In the Microbee the first and last 2K
blocks (6116s) should not be protected: the
first is used for a BASIC-EDDASM scratch
pad and the last for BASIC strings and vari-
able storage (16K and 32K versions of the
Microbee).

I suggest protecting the fifth, sixth and
sceventh RAM chips on the 16K version, and
the ninth to the fifteenth on the 32K ver-
ston. (2000-37FF for 16K. J000-77FF for
32K).

Care must be exercised with a cold startif
the protected memory is selected, as the top
of memory pointer will be lower than
expected.

TO SOCKETHOLE 18
I

TO SOCKETHOLE 14
3 3 IC14

TO SOCKET HOLE 13
T IC14
) 6 4 {s

TO SOCKET HOLE 12
3 6 7 IC14

program segment:
0600 AFoo T -oFoo
B0 F 165 VoV 1= M| ‘
U604 rest of program l
VO and V1 now contain the
value of the kevboard tlowest
three bitsi. I no key 15 pressed
then O will be returned.

| L -
TO SOCKET HOLE 9 TO SOCKETHOLE 8
IC14 IC14

11
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Automatic watering system

Cl

39n T

ov ] 'd

+5V = _
R9 1N914
390R 02
56R/5 V
RELAY RELAY
= CONTACTS
~ 1A
IC1 LF353 OR TLO082
al
6
7 ) BFY50
R10 k8 \_DS SOLENOID
5 VALVE COIL
O + v
ELECTRODES == 11)3914 12
c2 R7
I 100.11-5 v 1k8 R7 1M q
inverting input of the second op- | a slow-release fertiliser. | pot — poking it through one of

An annoving characteristic of
most timed watering systems s
that they water in the rain. hail
or sunshine.

This system for shade houses
monitors the moisture level in a
sample pot. When the moisture
level reaches a preset trigger
level the watering  system s
turned on.

The circuit consists of a dual
FET-input op-amp in which one
is wircd up as a simple relaxa-
tion oscillator. The output of the
oscitlator is applied across a
voltage divider network com-
prising R4 and the moisture
sensing clectrodes. The voltage
at the top of the clectrodes is
rectified by D1 and smoothed by
the parallel C2/RS network.
This de voltage is fed to the non-

Spotiamp dimmer

If you're a hunter or a farmer and
you've been out walking at night
then you'll understand the pro-
blem that Alec Phillips of
Myrtleford Victoria had.

[ use a 12 V motorcycle battery
and a 100 W spotlamp when I'm
out hunting at night but it’s often
happened that the light starts to
fade just when I'm sighting up on
the last target. The battery
doesn’t have enough storage cap-
acity to let me shoot that rabbit
or fox, skin them, clean them and
find my way home. 1 didn’t want
to carrv a larger battery so
I found the answer with this
simple circuit which costs about
$12 to set up.

The 555 oscillator has a vari-
able mark/space ratio by means
of the 100k linear pot RV1. R4
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amp which is operated as a com-
parator.

The trigger level is adjusted
by RVI and this sets the mois-
ture level at which the system
turns on.

The  comparator  output s
buftered by Q1 which drives the
relay and the ‘on” indicator
LED. The relay contacts oper-
ate a 12 V dce solenoid valve and
are protected from arcing by
D3. The solenoid valve is a 12 V
dc type obtained from Goven
Controls. 152 Ipswich Rd. Woo-
loongabba Brisbane Qld.
(07)391-455K.

The value of R4 that | have
used seems to suit pots of 100-
150 mm diameter using a stand-
ard commercial potting mix and

limits the load on the oscillator
and the base current to Q2. D3 is
for reverse battery protection of
the oscillator. The DPDT switch
must be rated at 10A. 12 Vdec.

Q! and Q2 are mounted and
insulated on a 10.2 mim x 7.6 mm
14" x 3" finned black aluminium
heatsink which I bolted on to the
circuit control box. As Q2 gets
hotter than Q1 I found it best to
mount Q1 at the top and Q2 at
the bottom of the heatsink.

Operation is simple once R3 is

'chosen to suit your light require-

ment for walking. When the
target is seen. turn the control to
full on or switch to direct battery
which is brightest, then the lamp
may be dimmed again for walk-
ing or skinning.

Because the power to the lamp
is pulsed at a high frequency the
light doesn't flicker and A.H.
capacity is conserved.

‘Osmocote’. Because of the ca-
pacitance across the electrodes.
a large value for R4 triangulates
the oscillator waveform  and
lowers its peak value.

The electrodes are made from
two pieces of blank copper-clad
pc board with dimensions of
S0 mm x 10 mm. Alternatively.
the clectrodes may be simply
50 mm off the ends of 7.5 A fig-
ure-8 cable which has been
stripped of its insulation. As an
ac voltage is applied across the
clectrodes corrosion is minimal.
The clectrodes that 1 use have
been in a pot for at least five
months with no appreciable sign
of corrosion.

I placed one electrode hori-
zontally across the bottom of the

R2
04 § 1
RED |
LEO G
100k 8 4
-7
02 | 555
B R4 680R
SEE 6
TEXT .
R1 +
560R 0
T C127n

the drain holes. 1 positioned the
other electrode vertically. down
the side against the wall of the
pot. This makes sure that the
soil is moist from the top to the
bottom. and not just across the
top of the pot.

The plants are not adversely
affected by the ac signal so it is
best to use a pot containing a
typical plant. Insert the elec-
trodes, wet the soil to a reason-
able degree. turn the wetness
control until it just turns on and
wind it back to turn if off. Put
your sample pot in an average
position and sit back. relax and
watch it work. My plants have
not looked back.

——
03 1048 412V
1N4001

\
K
| 104 0PD?

o1 MJ2955
TIP2955

100W 12,
SPOT LAMF
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NOTE:
1C1 IS HEF4093
16 8 IC2 IS HEF 4516
. IC3 IS ZN425
6 IC4 IS MC 14046
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S S I T
[ ' Q11 BC108
48IT 14 12 D1.2 ARE 1N916
BIN UP/DN Dto A
5V COUNTER |2 13
0 [7 [s ( ( 1 16
7
Lc7
6 220
Ica
l vCo.
Y
3
R3C R4
l I 10k 10k -
RAMP
up
g +5V O
3 “I
_ﬂ_ \1 4 1
4 IC6 -
RAMP O 3 / l .
N R11 R12
Vo o e o O/P TO STEPPER
_]’ _[ 6 omoRiven |3 MOTOR DRIVE
€3 =t C4 < R6 o CIRCUIT
0.u 0.1u< 10k 10k

D1 D2

Ramped stepper-motor controlier

This has great applications for robotics. When the motor is at rest, the receipt of a
RAMP UP pulse will cause the motor to start at its base speed then ramp up to
maximum speed and run for as long as required. On receipt of the RAMP DOWN
pulse, the motor will slow down to base speed then stop.

IC1a/b provides clock pulses (ramp speed) to a four-bit binary up/down counter,
IC2. On receipt of the RAMP UP pulse IC7c/d sets count up and IC7a.b enables
the counter. Unless a RAMP DOWN pulse is received the counter will reach its
maximum count (max. speed) and hold at this until the RAMP DOWN pulse is re-

Vmoror

=4 MOTOR

A

ceived. The latter will set count down and enable the counter which then counts to
zero (base speed) and hold again until the next RAMP UP puise.

The counter output drives the D-to-A converter IC3, the ramping output of this
controlling the VCO, IC4. The lower frequency of the VCO (base speed) is set by
the bias adjustment of Q1. Upper frequency (max. speed) is set by the 100k pot,
RV3. IC5 provides open-collector drive for the output pulse train and also the on/oft
gate, controlled by IC6, when the counter is set to zero. IC1c/d provides a set zero
pulse to IC2 to ensure that the output, at pin 3 of IC5, is off each time the generator
is switched on.

Speed control for dc motor

The LM13080 power op-amp is used here to provide a simple speed control for small dc motors requiring less
than 0.5 A starting current. This circuit operates by impressing the multiple of a reference voltage across the
motor then varying the reference by means of quasi-positive feedback to change the voltage across the motor
whenever the load on the motor changes.

It works as follows: D1 brings V,y within the common-mode range of the op-amp. A reference voltage is
established by the combined voltage drop through the 10R pot R3 and diode D2 and is applied to the non-
inverting input of the LM13080. Resistor R4 is used to bias D2 on. The 10k speed adjust pot is two resistors in
one — R1 R2. R1is the input resistance, R2 is the negative feedback resistance. Thus, the voltage impressed
across the motor s given by:

(Vee2 + 13R3)R2
R1

The positive feedback is developed as a change in the voltage across R3 due to the change in motor current
caused by a variation in the motor's load. Resistor R3 is shown as a pot so that the amount of positive feed-
back can be adjusted to smooth operation of the motor (no *hunting’ or ‘cogging’). Capacitor C1 and R5 serve
as a filter for the fererence voltage. Use a polyester low voltage capacitor.

VBE

33
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Touch motor
controller

DC motor drive

34

L.W. Brown of Burwood Vic.
designed this circuit of a touch
switch suitable for operating
12 Vdc motors. He says that an
excellent use for it would be to
mount the touch switch on a shop
window, allowing the movement
of a display via a car electric fan
motor.

An oscillator drives a touch
plate stuck to the inside of a glass
window. Anything capacitively

This dc motor drive circuit is
suitable for controlling small dc
motors requiring 400 mA at six
volts — such as those made by
Fisher Technic.

The output is a function of logic
signals applied to inputs A and B, as
shown in the accompanying table.

Construction is simple and litle
or no heatsinking is required as all
transistors are either fully
saturated or off.

Input A

grounding the 50 mm diameter
touch plate causes the Schmitt
trigger to turn on the SCR. The
10n capacitor provides several
seconds extra operation once the
touch plate has been released. As
the SCR will latch on with a dc
supply, an unregulated, unfiltered
supply should be used. A suitable

For intermittent operation no
heatsink is required and because
of this the entire circuit will be
smaller than the touch plate. The
small size allows the whole switch
to be mounted in a sealed plastic
box for protection from environ-
mental humidity. The double
insulated power supply could

supply would be the A&R | enable the system to operate in
Chargette which is double | hazardous locations.
insulated and very safe.
Input A Input B Ma Mg Result

0 0 +5V +5V  no operation

0 1 +5 V. GND motor turns

1 0 GND +5V motor turns opposite

1 1 GND GND no operation

1RS +5V

+L 470p ’
I v

= 7418241
SUPPLY

Q
Input B

74LS241




CONVERTERS

High speed eight-bit
A-to-D converter

An analogue-to-digital converter is a
useful device for any computer system.
The circuit shown operates at up to
100,000 conversions per second — making
it ideal for use with the full range of audio
frequencies. As shown, the circuit has just
one channel; more may be added by using
more converter ICs (for maximum speed)
or using an analogue multiplexer, such as
the CD4051, which has eight channel in-
puts selectable under software with a three
bit output port. If it is to be used at full
speed, machine code programming is es-
sential.

The given circuit will work on any
Z80A system running at 4 MHz without
automatic I/0 cycle wait state insertion. It
will work with slower clock frequencies
with corresponding increase in conversion
time. Decoding occurs on port OFFH on-
ly; this may be changed by placing in-
verters on the appropriate input to 1C9.
There is no need for a status port since the
circuit is constantly converting and latch-
ing the result in IC6. It returns the result
of the most recent conversion when read,
unless it has already been read, in which
case it inserts wait states until the current
conversion is complete. In this way con-
tinuous reading will guarantee one result
per 10 microseconds. It is not possible,
because of time constraints, to use polling
software. In addition, this arrangement
permits a DMA device to carry out the
transfer in the background. By adjusting
the clock reduction circuit around IC3 it
should be possible to cater for frequencies

Low resolution
A-to-D converter

A simple, low-resolution analogue-to-
digital converter (three-bit output) can
be built using the LED bargraph driver
IC, the LM3914. This ADC can be used
in applications where more usual
(and more expensive) eight-bit or
greater ADCs would give un-
necessary accuracy.

The bargraph IC converts the in
put voltage into a low signal on one of
the 10 outputs, depending on its
amplitude. The diodes code the out-
puts to binary-coded decimal, |C2 pro-
viding the ADC with TTL outputs.

3k9
INPUT
BV
+5v
10 ] ho |20
2 Vee Vin " GND V]
RD
s L 2 Mewk (8 3 e Ics L
ac 8] Ct ouT Ic8 ATA
Ic4s 1c3 +5v 51 VRer OV BUS
Vger N LEE
asl® 308 |, EF n
e s WR_BUSY GND Vss LE OE
Iz ;,[; 9I 5 I
82
3 -5V
iC2a
NOTE
1C1,2 ARE 74L574 q
1C3'15 741593 3
it e LD
iCS | 8 3
IC6 15 7415373 +5V O—9
IC7 1S 74LS00 a0
1C8 1S 741527 F
1C9 IS 74LS30 2[5 1o
0115 1N4148
ALL OEVICES, EXCEPT ICS AND IC6, LL] P
HAVE Ve ON PIN 14 AND GNO ON PIN 7 o
| 70
|3T
N
>
D1 4 +5VO-
wAIT Ic7b 4) ICha
5 L 2] o
7 3
AD —cLx
1ORQ |8
= Qp—
a0 '2 R
e 1 T |
A2 r 2 12 5 [
Ago_.s co 3 IC8a
A‘O—cl 8 IC4c
ASO—
AGO—TZ-
A7 O—=

of 2 MHz or less, but still having 100,000
conversions per second.

Circuit operation is fairly simple. ICs
8 and 9 decode the input port, so enabling
the tri-state latch (IC6), the WAIT gate
(IC7b) and the wait latch (IC1). The latter
ensures that WAIT is only issued when
there is no new data. IC2a restarts the
conversion as soon as possible after the

end of the previous conversion. IC7a and
IC4b latch the data into IC6 after it has
settled. The actual converter (IC5) accepts
an input in the range 0-2V55 in 10 mV
steps, continually outputting its best
estimate on pins 18 through 11 using suc-
cessive approximation (binary search).
Care should be taken that the input
doesn’t exceed 3V5 or become negative.

T o 31 e
, 2y ;:m ,2 m . o
45,:‘———‘ 2 K : @ oz! ou'#’m
" e— @ 0 oz
L e
[ 18 4'4
3
7 15 1€
L e
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[] 12
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DIGITAL

Gray, binary and
radix code
manipulation

When working with encoders it is
desirable to use a coding system
which changes only one bit at a time
— Gray code is designed for this pur-
pose. However, for manipulation
Gray code is not very convenient and
has to be converted to another form;
this usually being binary, one’s com-
plement or radix. The modules
shown provide simple means of con-
verting from one code to another by
using standard TTL hardware. Using
these circuits, code manipulation to
and from any of the above conven-
tions is possible. In many cases the
speed of operation has considerable
advantages over that of
microprocessor software-based code
conversions.

Digital audio switch

The circuit uses a CMOS 555 which
oscillates at a frequency determined by the

equation: F 1.46
CI(R! + R2)

The output from IC! is decoded by IC2, a
decade counter divider, which is activated
by PBl. When PBI is pressed, IC2 pro-
duces a positive voltage at one of its four
outputs, each of which controls two of the
eight switches in ICs 3 and 4, and an LED
circuit.

When a switch control goes high, the
corresponding audio input is selected and
an LED lights to indicate which input has
been selected.

Output 5 on IC2 is connected to
RESET so when pin 10 of IC2 goes high,
the decoder resets and the next pulse from
IC1 selects input A.

The chosen values for R1, R2, and
C1 produce a frequency of 4 Hz, so 1C2
selects each audio input and then resets in
1 second. If PB1 is kept pressed, the input
will change every quarter of a second.

ICs 1 and 2 are powered from + 12
V, and ICs 3 and 4 are powered from + 5
Vand-5V.
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DIGITAL

Digital servo controller

This circuit uses a form of simple
pulse width modulation to con-
trol a servo motor. The idea is to
feed the servo a series of pulses,
the operation of the servo arm
being determined by the fre-
quency and duration of the
pulses.

ICla forms an astable running
at about 70 Hz. This triggers
IC1c, which lengthens the pulses

by a time determined by C2 and
R2. IC1d may be fitted to invert
the pulses.

The degree to which this pulse
lengthening occurs is deter-
mined by the voltage at the end
of R2. Initially, this is deter-
mined by the voltage divider
composed of R3 and R4. This
remains true so long as the diode
D1 is reverse biased and RS is

effectively open circuited. How-
ever, if the output of ICIb goes
high it pulls the voltage on the
divider up, so increasing the
pulse width. The output of IC1b
is controlled by the point C.
Since IC1b forms an inverter,
and since point C is normally
pulled high by R6, the output is
normally low. C is driven low
with a mechanical switch or

some external logic.

With the values shown the
pulse width varies between
0.9 ms and 1.9 ms. Most servos
can be used with pulse widths
between (0.7 ms and 2 ms. The
pulse rate can be as high as
200 Hz and as low as 1 Hz.
However, at very low frequen-
cies the motion of the servo will
probably become a little jerky.

+8 TO 30V |||| ||||
o——| 9805 |-9—¢ A B
C2
= P 11220 IC1c Ic1d
L1
—
Ré R2 IC1
a7k (33k) L)
+ + R1 47k
== <«—POINT X
1000, c1 "L c
e 1N4148 4 R
ov 1oo,T
A W WD |
Auto-repeat for
your keyboard old keyboard strobe line. Basically, the strobe  the new strobe line. After about three seconds,

line activates the monostable IC2, disabling the
output of the 555, preventing its pulses reading

the output of IC2 changes state and the signal
from the 555 is passed to the new ‘strobe’ line.

If you keyboard does not have auto-repeat,
here’s a solution. Just insert this circuit in the

+5V O | 4 »
8] of
7 556 QUTPUT
2 ; I N L
1 R2 R1
; a7 6k8 OLD STROBE
. MONOSTABLE OUTPUT | I | I
51 1 A3 ¢
c2 -LL ]‘ '™
10n ov 16v
nswsrnoesl | I ”””“l""
mn
13
6 1" [
Ic Ic NEW
_}C 3 STROBE '
R3 3| 16 12
220k .
15 10 8 If the key is released before the monostable
C34 al- .m finishes its timing period, only one character
fg{‘, 14 9 will be sent. For a key press of longer than
/ﬁ_‘ three seconds, about 10 characters per second
€2 g 4 will be sent (the frequency set by the 555 in its
oLD NOTE: astable mode).
éTROBE 2 :g; :g ;’iisna This circuit is meant for a positive-going
IC3 IS 74LS00 strobe. For a negative-going strobe, simply
M| 8 use IC3c on the ‘old strobe’ line.
Editor’'s Note: This modification is suitable
for free-standing keyboard circuits, not those !

withs memory-mapped keyboard switches

which are scanned by the main processor. 27



DIGITAL

1/6 4069 OR
ANY OTHER
INVERTER

Noise source

L1 [ [
OU"UL'_"_I_—‘_
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The DAC provides a p
domly sampled DC output
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Flip-flop using NOR gates
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DIGITAL

Debouncing using
Schmitt triggers

W

SWITCH BOUNCE
RC FILTERED

OUTPUT

+5V

1/6 74LS14

1/6 401068

10n

FROM
KEYBOARD

Digital frequency INPUT ‘ ‘ I | | I
doubler
PINS 1 AND 12
OUTPUT OF COMPARATOR 1 I ' | ‘ |
OUTPUT OF COMPARATOR 2 i | ‘ I I I ‘ l

18]
r NES521
p 2| STROBE
- T 5 1G
5k 1]
| 6
I v STROBE S
i
M R 2F
s nlinlw
E T e . 4
SQUARE WA 5 4\_01
1 12| SEHOBE OUTPUT
= 1 8 2G
11} —
+5V | 6
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5k > 4———— i 2
‘ 9
L
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Digial frequency dividers are commonplace. but digital multipliers are not. This circutt employs
the NE521 dual differentail comparator. The input is integrated. the tnangular resultant being
applied 10 the two comparator non-inverting inputs. Setting the two 5k bias pots appropnately
will provide a doubled output. This will work right up 1o 50 MHz with the NE521.

DoO— Alphanumeric
NOTE
o ) ic1 15 741530 lock for
C
1318 74t 78 keyboard
10
Iy Ds
13 n | ® oz
ya
125 ¢2c

It your computer or terminal keyboard does not have an alphanumeric lock key,
here's how to add it. IC2a debounces the alpha-lock key PB1. On power-up.
R1-C1 ensures that the Q output of IC3 is high. Each time PB1 is pressed, the Q
output changes and this, along with data bit 6 being high, will make D5 a low thus
shifting a $60 code down to $40 (unless you pressed the DELETE key). The LED
will come on 1o show that ALPHA mode is selected when PB1 is pressed

To insert this into your keyboard it 1s only necessary for the onginal DS kine to
pass;through this circut (D5 to D5') and add a keyswitch for PB1




DISPLAYS

Karnaugh map display

The Karnaugh map is a common way of
representing the function of a four-input
logic system. It is often taught in schools
and colleges, when students are given a
logic system and have to draw the Kar-
naugh map for it. This device allows the
student to go away and test their map with
the actual map generated by this device
and a wired-up system on a breadboard.
IC5a and b form an astable, which
clocks the 4-bit binary counter IC1. The
outputs of this are fed into the quad
true/complements buffer, 1C2, providing
buffered true and inverted outputs to the
system under test. The counter outputs

1
14 10n
v R1
; oD 68k
RST A
N 1 CLK
Vss 1CSa ICSb
# 0 a1 2 a3

»
w

o
o

o

-
-

-
o

© 6 6 O
O 6 6 O

13| 10| 6| 3
A B8 C DO
14 2
Voo

= .
1c2
12 !
A 8 C o]
v

TO TEST SYSTEM

>l wiol O

are also used to decode the display — the |

three LSBs are used as select lines for the
eight-way analogue switches, IC3 and 4,
and the MSB is used to select the chip by
connecting the true value to INH IC3 and
the inverted (by IC5c) value into INH
IC4.

The output of the system is con-
nected to the input of IC5d,e,f. Thus if
the output of the system is high for a given
4-bit number, then the output of 1C5d,
etc., will be low, and so current will flow
from the +ve supply, via the selected

40
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. 6 1c5¢t
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W

LED16
INPUT FROM
TEST SYSTEM

analogue switch (resistance of which is
conveniently about 160R) through the ap-
propriate. LED. If the output of the
system is low, then the output of IC5d,
etc., will be high, and so no current will
flow.

This means that an illuminated LED
represents a ‘‘1’’ from the system, and an
unlit LED a ““0”’.

Figure 2 shows the arrangements of
LED’s 1-16 required to obtain the desired
Karnaugh map display.

Electronic pendulum

The following circuit, from G.N.
Vayro of Broadmeadows, Victoria,
was used to provide a simulated pendu-
lum effect in an electronic clock by
flashing three LEDs in a particular re-
petitive sequence. The LEDs were
arranged as follows,

O] O]

7 9 3

2

and the sequenceis 1,2, 3,2, 1.

The sequence is set for one second
with the values shown and the visual
effect is excellent.

The clock is a digital modular type,
mounted in a highly polished wooden
cabinet, resembling the grandfather
clock style, but it is only 150 mm high.

The circuit was added to my clock for
aesthetic reasons and has nothing to do
with the clock timing. Readers may find
other uses for the circuit as it is simple
and uses all gates of two ICs.

It works as follows. Two gates of the
74C00 are used as a clock driving the
two D-type flip-flops, which are connect-
ed to toggle by joining the D and Q.

Frequency of operation can be changed
by changing the C on the clock circuit.

The two flip-flop outputs are decoded
using the remaining two 74C00 gates to
provide the required effect.

IC174C008
IC274C74

«— oV

topin 71C1,1IC2

)osv

topin 141C1.1IC2




DISPLAYS

Simple ‘flash’ type
A/D converter

+5V

LED1 \\i

10
IC1
LM3g1a 17 13 74147
16 1
15 2
\Z 5
" 14 3
RV 13 4
50k 7 12 5
LIN. 11 10
6 93_ 14
100R

The LM3914 dot/bar LED driver is put
to use in this circuit to form the basis of
a so called ‘flash’ type analogue-to-digital
converter. This device (IC1) will send
one of its ten comparator outputs low in
response to a voltage applied to its
input. Which output will go low is
determined by that voltage. The outputs
of the LM3914 are fed to the inputsof a
9-line to 4-line BCD priority encoder
(I1C2), the outputs of which are inverted
by IC3 and taken to the inputs of a BCD
| to 7-segment decoder (IC4). If a voltage
| is applied to the input of IC1, one of its
i outputs will go low tas stated before-

ZX81 background
reverse

This simple circuit uses readily
available (and cheap!) components
to provide white symbols on a dark
background. It can be put together
on a small piece of circuit board
which could then be housed inside
the case of the computer and held in
position by double-sided tape or
Araldite.

The change-over switch, used for
switching from black symbols on
white and vice-versa, can be
mounted on the side of the case, a
push-on push-off type probably being
the most suitable due to ease of
mounting. The power requirement is

w2 |4 l 8]

!

hand) which. in turn, sends one of IC2’s
inputs low and its 4-bit BCD equivalent
will be set on IC2's output. This is then
decoded to 7-segment format, by IC4.

Full scale deflection can be adjusted
by RV1. As there are ten outputs from
IC1 and only nine inputs to IC2, a LED
is connected to the tenth output of IC1
and this effectively functions as an over-
range indicator.

The LM3914’s outputs change linearly.
but if logarithmic changes are needed
the LM3915 could be used. It must also
be noted that for a full scale deflection
of say 12 volts, each output will only

NOTE.
IC1 1S 40118
D11S 1N4148

1 11 16 9—>0—“2 7
L 12 2
12
7 3‘ 1 or7aa7
C
5 6 9
9@ 8
ic3

-

IC4 13
7448 A

10

14 ~

DISPLAY

7404

-

change state when the voltage on its
comparator input rises at least 1.2 V
above the previous comparator’s
threshold. (See Lab Notes, ETI March
1980 for more data.)

Despite this limitation the circuit
could be used for joystick controls
(two circuits per stick, leaving out
IC4) for computer games, photo print
meters, thermometers (where only a
scale and not the exact temperature is
required); in fact, anything requiring a
non-critical one-digit readout from an
analogue input.

B O—e

very low, and can be taken from the
ZX81 supply line.

Action of the circuit is very sim-
ple: 1ICla and c carry the negative-
going sync pulse-and..nothing else,

ZX81
MODULATOR

C——

ic

—

CUT CONNECTION BETWEEN
MODULATOR ANO PCB. UK2
AND CONNECT A-A ANO B-B

thus ensuring that this is not inverted.
The remainder of the video signal is
inverted by IC1b. The value of RV1
needs careful setting to obtain the
best results.

aa




DISPLAYS
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Scope bargraph unit

This circuit is designed to be used in
conjunction with any ordinary oscillo-
scope which has an X-deflection input,
and allows it to be used as a bargraph
display. The screen has 10 useable col-
umns, thus making it suitable for use
with the ETI Spectrum Analyst publish-
ed recently.

The heart of the circuit is IC1, an
LM3914 bargraph driver. The input to
this, pin 5, is connected to a sawtooth
generator running at about 1 kHz,
formed around Q1. Q1 is a constant cur-
rent generator supplying S mA and char-
ging a 330nF capacitor to create a lin-
ear sweep. As the voltage on this capaci-
tor reaches the upper CMOS threshold,
about two-thirds supply, a latch formed
by IC5b and c is triggered by IC5a. This
rapidly discharges the capacitor through
IC8d. When the voltage has dropped to
the lower CMOS level, about one-third
supply, the latch is reset and the capaci-
tor starts to charge up again. Thus a lin-
ear sawtooth waveform is produced.

This is buffered by IC2 and fed out
to drive the X amplifier in the scope.
However, as this sweep also drives a bar-
graph IC which has its upper and lower

42

limits set to be similar to the two CMOS
switching levels, the 10 outputs go low,
one at a time, in sequence. These out-
puts are used to drive a multiplexing
system: a set of 10 analogue switches
(1C6b to IC8c). These are driven via in-
verting Schmitt triggers, diodes and pull-
up resistors due to the limited drive cap-
ability of IC1 at logic 1.

The multiplexed output is sent to
the scope’s Y input via another analogue
switch, which is normally on, but cut
off while the sweep capacitor discharges
s0 as to blank out the ‘flyback’. Aiterna-
tively, the ‘Z modulation’ input of the
scope could be used if one is available.

In use, the internal sweep generator
in the scope is turned off and the circuit
is connected. It is recommended that a
regulated supply of 15 V is used so as to
provide adequate X output drive. The X
sweep level is adjusted until a suitable
width of diplay is produced (this being a
horizontal line at the present), which
should be moved to the bottom of the
screen. Now the inputs to the scope
may be connected and the Y sensitivity
of the scope adjusted to give a good dis-

play. |
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Two mode light
show

This light show circuit’ was
designed by A. Taylor of Glen
Forrest, WA. It has two modes
— chaser and pulser.

In the first mode, two
inverters are set up as an
oscillator with a frequency

which varies from about 3 Hz to
300 Hz (adjustable by VR1).
This clocks a 4017 and flashes
the LEDs in sequence: if set up
in a line or a circle they appear
to chase each other.

In the ‘pulse’ mode a 555
timer is used to provide an
output pulse whenever the input
goes above (.5V. The input
could be an audio signal or an
output from a solar cell: it could
be used to respond to other
flashing lights like this.

The sensitivity control VR3
sets the voltage which the input
must exceed in order to trigger
the device. VR2 sets the length
of the output pulse and hence
sets the number of pulses that
the circuit can respond to in a
given period. It cannot trigger
again until pin 3 has gone low.
By adjusting this control a
variety of different effects can
be obtained.

Up to 10 LED strings can be
used off the 4017. One pin, the
next highest in the sequence.
must go to reset, unless all 10
output pins are used. to prevent
an annoying pausc in the
sequence.

With a 12 volt supply up to six

Rhythm Machine

You can have lots of fun with
this simple rhythm machine. The
MMS5871 is a Motorola rhythm
generator  chip with selectable
rhythms and instruments. The
tempo is varied by a 1M pot. The
selected MM5871 output is am-
plified by a small power amp IC
to drive a speaker. Note that +5
V and +12 V supplies are need-
ed.

EFFECTS
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A — 4/4 SAMBA A — BASS DRUM =
+5V B — 4/4 ROCK 8 — BLOCK =
C — 4/4 BOSSA NOVA  C — BONGO
D — 3/4 WALTZ D — BRUSH
E — 3/4 SLOW ROCK £ — SNARE DRUM
F — 3/4 SWING




EFFECTS

Random tone

generator

When David Hughes of Howrah
Tasmania was working on a
project to design a reasonably
small robot he found that he
needed a randomly sequenced
10-note generator to provide his
‘pet’ with a voice.

The MM5837 is a bit unneces-
sary (a fast clock would do) but I
found that the random seq-
uences would be better if this
chip was used. The MMS5837
supplies noise to the 4066 digital
switch and the clock formed by
the two 4011 NAND gates peri-
odically lets a few noise spikes
through via the switch control
pin 13. The clock operates at
about 1-2 Hz with the 4p7
capacitor.

The noise spikes are fed to the
clock input of a 4017 decade
counter/decoder. When a logic
‘1" appears at pin 13 of the 4066
the 4017 is clocked a random
number of times.

When the 4011 clock output is
high the ‘organ’ formed by the
transistors and resistor network

Mosquito
imitator

Matthew Sorrell of Clarence
Park SA is 10 ycars old and

designed this circuit  which
produces a  sound like a
mosquito buzzing.

For Christmas 1978 1 was

given the ETI-062 AM tuner
with which I had a great deal of
enjoyment. Since then I have
built other projects from Project
Electronics on a SK-10 board,
including the Morse Practice
Set.

My dad brings home ETI and
I have a lot of fun trying out the
circuits.
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+9V
4 14 NOTE: R1-R10 P
a SEQUENCED Nt
MMS5837 . EXPERIMENTEC
NOISE 144066
GENERATOR 2
1l ﬂ_ 13 _l 14 16 15

1" 9 6 5 11 10

%mnzmmasnsmmm

7 4 2 3

R10

BC558

BC182

—

is off so that notes cannot be
produced while the 4017 is being
clocked. This stops a terrible
racket from being produced
each time clocking occurs.
When the 4011 clock goes low

again, the tone generator is
switched on and the tone
selected by the 4017 is played.
As each pulse received by the
counter moves the logic ‘1° out-
put to a different pin i.e: pins 1,

.\swz (OPTIONAL)
9V — p———p—————— —

47k
4 8

7

100k IC1 8R
55
5 22R
3 —3'\/\/\/\—0
3n3
|l o
Swi I 2

ks,

ov

8R

2,3,4,5,6,7,9, 10 or 11 when
clocking has finished, the logic
‘1 could be on any of these ten
outputs because of the random
noise spikes that produced the
clocking.

Strobe

modification
100n/400 V
mam o
a
SCR ! a] 240V
D ZENER DIODE
™

PORTION OF SCHEMATIC
DIAGRAM OF STROBE
SHOWING MODIFICATION

Mark Hedley of Chatswood
NSW constructed the disco light
strobe project ETI-574, and
found a few problems with it.

He found that the flash rate
was slightly irregular and de-
pendant on the ambient light
level.

The problem was solved by
replacing the neon indicator
tube with seven 33V zener
diodes, to give a total zener volt-
age of 231 V.




EFFECTS

Two-state siren

Here is a siren that keys a burst of 190 Hz tone on
and off twice per second. The LM13080 power 0Op-
amp is arranged as an oscillator. keyed on and off by
the LM339 arranged as a low frequency multi-
vibrator. Note that a 12 V supply can be used.

Two-tone siren

In this siren circuit, the LM13080 power op-amp is
arranged as an oscillator that is switched between
two frequencies (190 Hz and 260 Hz). The LM339 is
a low frequency multivibrator operating at around
2 Hz.

Simple visual

sound analyser

This circuit is a simple audio to light
converter, displaying bass and treble
levels simultaneously on one bank of
10 multicolour LEDs. In dot mode,
this provides an interesting effect,

but in bar mode the effect is really

R1
75k

+10 Vv

+ 7
7 1
10k = 680k = % s 10k
FAUDIO Y FSWIVEN =
N 1.4 R1CY 1.4 R2C2
190 Hz 1.9 Hz
BASIC TONE = 190 Hz
R1 10V SWITCHED TONE = 260 Hz R2
75k 75k
8R
10k <
Fswiten 1 10k 15k =
XL 1.4 R1C1 -[Nw—f v
1.9 Hz =4
weird. The circuit is fairly self ex-
planitory. Be sure to wire the 10uF
electrolytics close to the chip, and
use a well regulated supply at 12V
(maximum), 250 mA (minimum).
) +18V

TO +5V
NOTE + 4
IC1 1S 741 10u RED LEDs | GREEN LEOs
1C2.3 ARE LM3914 3 TREBLE BASS
Q1S BFY5) -
ZD1 15 5V 1 400mW ZENER 5 o
D1,2 ARE 1N4148 —tep
LEO1 10 ARt COMMON ANODE | - —
MULTICOLOUR LEDs 6 18 LED2 18
ALL ELECTROLYTICS RATED
ey 7 THEEER (VD
a4 e Tuesi e
Sed S e
2208 3 e~ Yieos 1
+ } $--
INPUT 1 4‘ 1c2 14 LEDS 14
2 n
4o —
l 13 LED? 13|
an (R S ___1
LEVEL o 5 2 LEDB 12
1
|
220m 208 154 I

9
DOT/BAR
TO +18V

1C3

{

o
>\
Y

47w
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ELECTRONIC MUSIC

Electronic guitar

% STEREO
JACK SOCKET

—F

100k
The circuit shown here was fitted in- | Sticcr % Eﬁ% 2 #MC 1458
side a friend’s Rickenbacker bass to @ poenz o =
increase the versatility of the guitar. 3 1o
Its  controls are as follows: | ,,, 4
pickup/phase select, volume 1 and 2, voLi 470
bass, middle and treble tone controls Qoo
and middle turnover frequency. It 10 ~
has low current consumption and o
can be used either with a battery, or +oo e
with the ‘phantom’ power supply | vz Hmc14s8
connected to the jack socket. It voL?
seems likely that most guitars will
feature active circuitry in the future,
giving musicians greater flexibility
during a live performance.
MIOOLE
27n
Rt X
3
10n
1k8 470k %8
%" MONQ JACK — MV A
o ”” T0 AMP T REBTE t_4|n7
SET
VOLUME
o— 270R

MIO TURNOVER

Sub-octave analyser for ETI synthesiser

Ken Stone, of Cheltenham in Vic-
toria, devised this sub-octave oscillator
for his ETI synthesiser and passes it on
for other ETI synth owners.

Each sub-octave is created in the 4024
(IC3) by the division of the original fre-
quency. Five sub-octaves are created
and mixed together, along with the orig-

RVI%
Rv2 =

24}
33

R2 3.

f

14
1
€3 o
RV3 =7 RJ 33k
6
l 5 Rv4 = R4 33k
-
‘ 2 7
ov
RVS
OQUTPUT STAGE = RS5 33K
OF SQUARE WAVE ov -—
SECTION OF VCO
1C1LMI0IA
IC2LM301A
1C34024 = R12 33K
RV1-625kLIN Rve -

RV7 25k timpot
LED1 NSL5023 0« sim

46

rV

inal square wave, in a mixer which is
based on the synthesiser’s mixer (board
601b). No level control is put on the
front panel; level can be adjusted by
RV7. This is because the unit is instal-
led between one VCO’s square wave out
position on the waveform selection
switch of the VCO, allowing the volume

Rv7
25k

r‘iiﬁ oY
|

-
C3iou
0V — g

.
Ca10u

I

to be controlled by the existing mixer.

When using the unit, switch the VCO
‘range’ control to one of the higher
frequencies.

The sub-octave unit could be mounted
in a utility box bolted to the top of the
synthesiser. It can be used to create
‘warm’ and deep ‘feelable’ sounds.

outPUT

R11
470R

BC548



ELECTRONIC MUSIC

Simple organ

With the financial climate being what it is,
the following circuit may be of interest to
harassed parents whose children want a
stylophone. A simple oscillator is formed
with two CMOS NAND gates (half a
4011B). Under quiescent conditions no
sound is emitted. When the stylus is plac-
ed on the keyboard, the circuit is made
through the selected preset and the
oscillator produces a square wave which is
coupled to the output stage, an LM386.
This IC is ideally suited to this application
since its maximum output is limited to 200
mW and its quiescent current consump-
tion is 3 mA. This, together with the fact
that both ICs will work with battery
voltages as low as 4 V, means that a fairly
long battery life can be expected.

De-luxe AB box

NOTE ii 7

IC11S 4016

IC2 1S 4016

IC3 1S 4011

Q1,2 ARE ANY MEDIUM GAIN
SMALL SIGNAL NPN TRANSISTOR
0.9. BC109 etc.

This audio line signal routing device was
designed for one of those guitarists who feel
insecure unless surrounded by numerous
effects boxes, but who wish to have more
control over them collectively. It has two
modes: single and dual.

In the single mode, depression of the
footswitch noiselessly re-routes the signal path
from going through chain A, to chain B, a chain
being either a straight jack to jack lead, an
effect, or a series of effects.

In the dual mode, the signal is re-routed
through chain A followed by chain B, and on
depressing the footswitch (here’s the clever
bit) the signal is re-routed to chain B followed
by chain A.

The two LEDs indicate the chain selected in
the single mode, and in the dual mode — the
first chain.

The flip-flop ensures the bilateral switches
used change state cleanly and quickly and,
more importantly, at the same time.

Current consumption, which is mainly
determined by the LEDs, is low enough to
allow a PP3 to be used as power. The LEDs
were considered essential for ease of use.

NOTE:
IC1 1S 40118
IC2 IS LM386

PR18 ARE ALL 680k

The organ will obviously require
some form of keyboard. A simple one can
be made from a piece of 0.15"° matrix
Veroboard with alternate tracks removed.

LS
8R

KEYBOARD

Tuning is most easily done with the aid of
a digital frequncy meter; if all else fails,
the instrument can be tuned by ear against
a piano.

€123 Y
PIN? t
] IC2a r

| soo ncum
!

SEND

ISPRES

RETURN

SINGLE

9V O—

CHANGEOVER
FOOTSWITCH

—~—

Il

m

The device can be conveniently constructed
in an aluminium box measuring about 100 by
100 by 40 mm, with the input socket arranged
so that the input plug connects the negative
supply.

By using various combinations of sockets,
the device can be utilised in many more audio
signal re-routing applications, eg, by using the
A and B return sockets and output only, (witha
dummy plug inserted into the input socket to
provide power) the box can be used as a single
selector.
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Voltage controlled
oscillator

INPUT o— ANV \VV—

—5Vto+5V ek

ALL POWERED FROM 212V

10n

By using two CA3080s and some
741 op-amps it is possible to make
an oscillator, the frequency of
which is voltage controllable. The
circuit has logarithmic control, that
is frequency doubles for every volt
increase in the control voltage.

This makes it ideal for musical
applications where linear control
voltages need to be converted into
musical intervals (which are
logarithmically spaced) and also for
audio testing where frequencies
are generally measured as
logarithmic functions.

In the example shown, the VCO
produces both square and
triangular outputs. Using the
component values shown, varying
the input voltage between -5 volts
and +5 volts, causes a corres-
ponding change in output from 10
Hz to 10 kHz — a range of 1000:1.
Reducing C1 to 1 n willincrease the
maximum frequency to 100 kHz,
but the waveform quality maybe
somewhat degraded.

Changing C1 to 1 uF (non-
polarised) will result in a minimum
frequency of 0.1 Hz.

The accompanying graph shows
the voltage versus frequency
characteristics of the circuit.
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ELECTRONIC MUSIC

Tone-burst
generator

The high slew rate of the CA3080
make it an excellent fast voltage
comparator.

In the circuit shown here, when
pin 20f IC1is more + ve than Vref,
the output of IC1 goes -ve and vice
versa. Vref can be varied so the
point at which the output changes
canbe varied. Ifthe input sinewave
is large (1 V) the output moves
very quickly but care must be
taken not to overload the inputs.

The circuit is suited to use as a
tone burst generator. Here the
CA3080 is used as a comparator
detecting zero volt axis crossings
producing a square wave output
driving a divide by sixteen binary
divider (IC3). The divider’s output
is high for eight sinewave cycles
and low for the next eight, and
gates the sinewave on and off.

The gate mechanism is a pair of
transistors which ground the
sinewave when the divider output
is high and let it pass when the
output is low. The resulting output
is a toneburst.

The circuit shown will operate
up to 20 kHz.

Vin

AN
s \_

SAVWRT V g

A
10%

Example of a fast comparator.

et

+v
POWERED BY 26V
14
CcK ic3 | 10n
CD4024
RESET Qs |7
6
SINE
e o o
INPU !
2Vpp
W R6 :!gk 8 CYCLES ON
UP TO 20kHz 10k X 8 CYCLES OFF
—AVVWA A - —-
R8
27k
a1 Q2
— AV
R9
27k
TONE BURST GENERATOR
A fast compara-
tor is used in this tone burst
generator, producing eight
cycles of tone with eight
cycle breaks starting and
finishing at on-axis
crossings. ON 7 ON

aAQ
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Charming chime

This circuit enables you to add a ‘chime’ output to a percussion synthesiser. It is
multiple feedback bandpass filter that ‘rings’ in response to a narrow pulse input.
The 220R preset labelied ‘set Q' provides variation of the positive feedback. It
should be set for best ‘ringing’ results.

A short pulse applied to the input causes the circuit to break into damped oscilla-
tion — the amplitude of the oscillation peaking rapidly and then dying away expon-
entially — hence the ringing or chime sound, as if you struck a bell. The higher the
Q. the longer the decay time.

If the oscillation frequency, fo, is set in the upper audio range, you get a ‘tinkling’
sound. whereas lower frequencies sound like claves or bongos. By arranging
several circuits with their inputs in parallel and their outputs mixed together, all with
different tunings, an interesting chime chord can be produced. For better per-
formance, an op-amp with wider bandwidth than the 741 should be used. e.g:
TLO71, 5534 etc.

Guitar wah-wah
unit

This guitar wah wah circuit uses a
filter which can be manually swept

POWERED FROM ¢ 12v

PULSE FROM A
RHYTHM GENERATOR

across the middle of the audio
frequency range.

A single pole, voltage-
controlled, low-pass filter can be
constructed using a CA3080 as a
current-controlled resistor.

A simple low-pass RC filter
configuration is used, the
controllable ‘R’ is the CA3080 and
the ‘C’ is Cl1. This circuit
configuration would normally be a
slew limiter, except that the signal
level is kept deliberately low (R1
and R2 form a 100:1 attenuator) so

R1
10k

R2
100R

v ourt
—0

fo {5 X 1000 X M2

100K

220R

* Vee o 12v

RV1

10k
, lin MANUAL
CONTROL

D1
INd148

- Vee - 12v

ANAA—

ouTPUT
9

470p

R4
100R

RS
10k

R6

POSITIVE 10K

FEEDBACK

that the IC operates in a linear
mode. This enables it to look like a
variable resistor, which when

Cc2
10n

i

varied, varies also the break
frequency of the filter.

By applying positive feedback
around the filter (R6,C2) it is
possible to produce a peaky filter
response. The peak increases with
frequency, producing the wah wah
effect.

As shown, the circuit can be
swept from about 400 Hz to about
4 kHz.
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[
R

A guitar wah-wah unit can be made with
a swept frequency single pole filter.

INPUT

\ WITH POSITIVE
’, FEEDBACK

-618/0CTAVE

—»

| FREOQUENCY
SkHz

How the single pole fiiter atfects the
frequency response of the signal passed through
the ;ah wah unit.




Swept frequency
VCD filter

A dual integrator filter can be
produced using a few CA3080s.

By varying IINFABC, the
resonant frequency can be swept
over a 1000:1 range. IC1 and IC3
are two current-controlled inte-
grators. IC2 and IC4 are voltage
followers which serve to buffer the
high impedance outputs of the
integrators. A third CA3080 (C5)
is usedto control the Q factor of the
filter. Q factors as highas 50 can be
obtained.

The resonant frequency of the
fiter is linearly proportional to
IINFABC hence this unit is very
useful in electronic music
production.

There are two outputs, a low
pass and a band pass response.
Minimum frequency is around 7 Hz
to 10 Hz, upper frequency is
around 7 kHz to 10 kHz or so.
Changing C2 and C3 will alter the
upper and lower frequency limits.

Rich harmonics
for ETI-905

The original circuit for the ETI-905
polyphonic organ produces pre-
dominately odd harmonics which
P.M. Connor of Kuranda Qid
tfound a bit boring.

An extra resistor and diode on
each oscillator are all that s
required to make the mark/space
ratio uneven. producing a rich
range of even as well as odd
harmonics

t ABC
T (max 0.5mA)

ELECTRONIC MUSIC

RV 220k

The exact mark/space ratio
chosen is a matter of taste, but
about five to one is reasonable

The new circuit is shown with
the added components dotted in.

If the new mark/space ratio is
to be 5:1. Ry should be about 47k
and the value of C should be
approximately doubled to achieve
the same note.

POWERED FROM ¢ 12V

R1
INPUT 180k
> l BAND PASS
C cr > 3 i
T —0 q LOW PASS
2 Ic4
27k
R2 ~» b C3
390R r r 2n2
RS
270R
n v K .
R6
27k
2
+
N

10k
lin

Q
CONTROL

A swept frequency, volt-
age controlled dual filter. This
circuit includes a band pass and a
low pass filter, both of which can be
simultaneously swept over the
range 7 Hz to 7 kHz, approximately.
The Q can be varied by means of
the 10k ‘Q Control’ potentiometer.
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6 ’ : ai D1 Qa3 D3
NOTES:
fBlue suede s 9 S
1,3= BC212 etc.
uzz unit Q24=8C182 o g, ‘,
RV1 R7 D1.6=1N4148 R10 R12
47k 10k LED1=0.2" 8k2 22
E— Y RED LED
“ 7s)
R6 R9 Q2 D2 Q4 De
%3 33
AAAA sK2
1 ] \7 4oy OUTPUT
+)
+ cs ICb 1
RS 4 A n
a7 d 3 2 [sC1s Wia Sy
u
W “N
[o ] + K < I l
47u A3 LEDY I 4 Bl
ci 22k T— (PP3)
sK1
INPUT -[ "’le“ 8 4¢3 :
v 4 11 4 W T 47u I
E__.. A1 470R ¢z At R4 | 82
56k 47u T 22k i T—_ (PP3)
- ) SWib
Vour
vz R2
RY R2 Y‘Tﬂ Vz2* 08 myvRa)
vVZ o4 —0 =—
Vin
stoe - B2 R =R1+R2
This guitar effects unit provides ‘soft fuzz'
giving a reasonable approximation to valve
guitar amp sound. A series of ‘active zeners’
are used in the feedback of the op-amp IC1b. A
third active zener can be added to give an extra
breakpoint. The existing breakpoint can be
adjusted by varying the values of resistors 10,
11, 12and 13.
104
ELECTRO

Chopper echo effects

Music signals which have a sharp attack/slow
decay envelope, such as guitar etc, can be
‘chopped’ to give an effect not unlike an echo.
Here, IC1 is just a unity-gain non-inverting
amplifier. The VN67AF FET is turned on and
off to short the signal or pass the signal,
respectively. If this is done at a slow rate to a
slowly decaying note, an ‘echo’ effect is
obtained.

IC2 and associated components form a low
frequency pulse generator in which the ‘on’
and ’off’ times can be independently set by
RV1 (on time) and RV2 (off time). The 100 k
preset determines the amount of attenuation
afforded by the VN67AF (effect ‘depth’).
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FILTERS

Motorola
speaker filter

Phillip Denniss ot Chippendale
NSW has designed a circuit to
smooth the lower cut-off point
of Motorola  Piczo Ceramic
speakers, in particular, the 32"

Super Horn  (models  KSN
1001A,  1005A. 1032A  and
1003A).

Although they are rugged.
very cfficient and reasonably
cheap, they suffer from a fairly
high, lower cut-off point at
about 4 kHz with a very savage
cut-off slope of approximately
20 dB/octave. The proposed
circuit smooths out the fast cut-
off at the expense of sensit-
ivity. However. the loss of
sensitivity is not really a prob-
lem since the drivers are very
cfficient.

75R 5w

750R

47n

T
POLVESTERI

The circuit is a two stage fil-
ter made from resistors and ca-
pacitors only. No inductors are
used which makes the circuit
attractive, and the input imped-
ance is still quite high, preserv-
ing the 'no load™ etfect of the
driver.

The idea was to reduce the
cut-oft slope to about 6 dB
octave for as long as possible
without unduc loss of sensit-

Rumble filter
39k 5k6 39K 47K
?U?PUT
INPUT -lc 1
[+ R
R
R R
Notch filter

An audio notch filter has many and
varied applications. This circuit will
provide a very ‘deep’ (high attenuation)
notch in the input-to-output response at
a frequency set by the value of the
ganged-pot sections. With the circuit
values shown, it is tuneable over a range
from about 40 Hz to 125 Hz. Varying the
value of C will shift the range up or
down the audio spectrum. If you use
internally compensated op-amps then
no extra frequency compensation will
be required. Types such as the NE5534
(N or AN) or TLO71 are suitable, or
multi-op-amp packs such as the LM324
or TLO74 may be employed. Note that C
should be a good-quality film or poly-

carbonate capacitor.

ivity. Therefore the 3 dB of the
filter was chosen at about
2 kHz. This determines where
the roll-off resumes its rapid
plunge. The second half of the
filter has a step response,
where roll-off starts at about
1 kHz and levels out again
around 4.5 kHz.

The capacitive  load  pre-
sented by the tweeter (150n) is
quite handy. and | usc it as
part of the filter. It also allows
the use of filter sections that
are basically non interactive,

which simplifies  design  and
implementation.
The circuit  was  originally

used with Magnavox 8-30 bass
drivers as a stop gap measure.
The filter significantly cuts

[ 4th OROER HIGH PASS
RESPONSE

Fc Fc FREQUENCY
2

25 Hz
50 Hz
100 Hz
200 Hz

back the harshness of the
tweeter since its broadens the
response, although 1 did find it
necessary to use a little treble
boost to add some brilliance. 1
had hoped that the staggered
roll-off  points  would smooth
the response without too much
attenuation, since the signal to
the tweeter is basically reduced
by the same factor as the roll-
off point.

By including a resistor of
20-30 ohms in series with the
I capacitor, the first section
of the filter can be altered to
give a step response similar to
the sccond section.

Well it's worth tryving and the
only really expensive part is the
tweeter.

Roll-off slope = 24dBjoctave
\ Overall voltage gain = x 2.6 (8.3 dB)
Op-amps are 741's or RC4558

C R
100n 62k
100n 30k
100n 15k
100n 7k5

(5% tolerance)

ouTRPLY

—O

RESPONSE

NQTCH 1
FREQUENCY = 3-RC

TUNING
RANGE
- -

125Hz
FREQUENCY




FILTERS

Active 1 k"!z “10n I-Cn;ELTN;'\lflj's'Elgsg:)Lv. 50 V. 2° or 5%
bandpass filter

This circuit provides a 40 Hz-wide 'window' at 1 kHz
Two op-amps from a quad op-amp IC are used. For INPUT

best results, the two 10n capacitors shouid be metal- ANV ¢
lised poly, low voltage types, with a 2% or 5% toler- S 390k
ance — matched values if possible. =4

39k
(Q - 25, BW - 40 Mz)

p_j,? ourkut

100k

101 +t6V
620k § I 100k

Gyrator audio 30k Notch Frequency as a Function of C1
R1

. V-
I'IOtCh fl|tel‘ 30k 10k T r < .
Hz .3 ‘e e R

Using two-op-amps from a 4136 quad package, you o
can implement a very effective notch filter with com- ouTPUT
mon component values. the notch frequency ranging
from 20 Hz to 2 kHz. Capacitors should be good
quality, iow voltage metallised poly types.

1k

100

R5 Cc2

75 1“_|_ . cew ooy iy
S U S UGS S G
1 10n 100 1.0u

R1 R3

2 2 Ra

This circuit provides adjustable notch attenuation
(‘'depth’). IC1 and IC2 are arranged as ‘all pass’ fil-
ters. They have a flat freqency response but the
phase changes with frequency. Overall maximum
phase shift is 360°, a phase shift of 180° (reversal)
occurring at a frequency of 1/2CR Hz. By mixing the 100u 100u
phase-shifted signal with the original, cancellation
will form a narrow ‘notch’ in the frequency response. VIN

The 1k preset varies the amount of phase-shifted
signal mixed with the original so the notch atten-
uation can be varied. The notch frequency. fc, can be
varied by varying the two resistor marked R. e.g: for
a notch at 50 Hz, R should be 220k.

[
All-pass notch filter |
|
|

LF

39k

v out

5k6

v OouT | yp
VIN | -12dB
ocT
Lp
o v 1248/0CT
. 285H;  3287H: EREQUENCY
0_,_| 10k
C 15n
ADJUST

NOTCH DEPTH

v ouTt

Speech filter

For any purely speech audio system application — communications receivers,

R
10k
AV
v OUT transceivers, dictaphones etc. — it is desirable, for best intelligibility, to limit the
VIN - audio bandwidth to provide relatively steep rolloff below about 300 Hz and above
1 fc 1kH2 about 3 kHz or so. Most speech information is contained between these limits. This
fc 2o CR L Re circuit shows a simple bandpass filter sytem with 12 dB' octave rolloff below

285 Hz and above 3287 Hz. One unusual application of such a filter would be in a
‘light show’ system so that the display vanes with voice variations of an announcer
tc FREQUENCY or performer
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Bi-quad notch
filter

This notch filter provides good predictability and
better noise performance than the state-space
approach. Three op-amps from a quad package are
employed. For a notch of 3 kHz, R1is 270k, R2-R3-
RS are 20k, R4 is 27k, R6-R8 are 10k, R7 is 100k,
C1-C2 are 1n (use good quality poly or mica
capacitors).

Tunable audio
notch filter

This is a modification of the previous circurt to
provide a noltch, rather thar apeak The onginal
input and the tiltered signal are summed in ant-
phase at the input of IC3, Hence. the filter circurt
provides attenuation at the filter frequency RV1
sets notch depth. RV2 sels notch width, Rv3
sets notch frequency

Tunable audio filter with
adjustable selectivity

This filter can be tuned from 20 Hz to 1
kHz and has adjustable bandwidth.
Potentiometer RV2 sets the frequency,
RV1 sets the selectivity. The latter
provides positive feedback, Advancing it
beyond a certain point causes
oscillation. Set it just below the point of
oscillation for minimum selectivity. The
capacitors should be low voltage
metaliised polyester components, 5%
tolerance or better.

FILTERS

Vouns; R4 =

Vings)

R8 R1C1 1 A8 1 1 R6
AR gy S & Y T . 'NOTCH * — e
v R7 R3CzR2C1 % o R?  R2ZR3C1C2 2n R3RSR7ICIC?

1 A1
Necessary condition for notch. — =
R6 R4R7?

100k

100k

ouTPUT

RV1
100k

OUTPUT




GAMES

Let’s count to 50

LEDS

-
w
a

Paul Redfern of Hammersley
WA is 13 years old and designed
this circuit to count to 50 on
LEDs. instead of on a seven-
segment display.

It has a lot of scope for differ-
ent applications; one way would
be to use it to count to 50 for a
computer game.

A multivibrator
added to the input and it could

Rapid
fire
paddie

Here at ETI we suspect this idea
is highly uncthical, but Nigel
Senior of North Fitzroy Victoria.
has sent us this idea which as-
sures you a better than even
chance of winning at Space
Invaders.

The idea is to put a simple
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be used to time someone and
could be you could then time yourself
doing the same thing.
P vee 5V 500k
EXISTING
PUSHBUTTON
A 2
. 3 7
TO COMPUTER
. . . L . N N . 555 smk
bistable inside the computer joy-
stick. Pressing the fire button 6
will make the system fire at a 51
rate determined by the software 10n 2
of the game itself. 10n
Now. to give the invaders a T
chance. play blindfolded! 1




GAMES

Heads

-O Vpp!3- 18V}

or tails

NOTE:
IC11S 4077
LED12 ARE ANY LED

—O ov

An ultra-simple heads or tails in-
dicator can be built using a single
4077 EXNOR IC. The circuit is normal-
ly in a latched bistable mode; when
the switch is closed the circuit will
oscillate, ie toss the coin. The astable

frequency is approximately 5-10 MHz.

Diel/dice roller

output to LEDs. The LEDs can be e
arranged in the traditional die face, IC3t -~
as shown.

A dice is more than one die —it's a
six-sided solid with faces num-
bered 1 to 6. This is the electronic
version. It comprises an oscillator
and a counter with a 1 to 6 display

If desired a smali
switch can be connected in series
with the battery as an on/off switch,
such that the battery will be discon-
nected from the circuit unless the
device is being held. The LEDs can be
any colour.

push-to-make

A B c [5) MODE
0 0 D c BISTABLE
0 1 D c ASTABLE
1 0 D T ASTABLE
1 1 D c BISTABLE

IC1¢

b g o —_
SWia | pr-{vi
|
& LEDI |
16 {
3 ]G3 D1 D7 IC1e 1 EDT _ i
L |
1c2 Ic Ic /D3 i
p
TOUCH - |
CONTACTS |
10n ) i
(o]
F— |
p
iIC1c I
1 : [Jc3e o2 | I
R2 L f :
10 A LEDG
ic1d 8| [s]s ) |
|
NOTES: i
IC1 1S 4049 |
IC2 1S 4017
IC3 IS 4050 SWib| ov
—T - ——)




GAMES

Penalty kicks

NOTE:

1C1.7.8 ARE 555

1C2 1S 4017

1C3.4 ARE 4081

ICS.6 ARE 4011

013 ARE BC108

ALL LEOs ARE 0.2": COLOURS TO CHOICE

We designed this following hand heid
game to be simple for construction,
cheap and most of all fun for the
operator. The idea of the game is to
put yourself in the position of the
goal keeper and to guess which way
the striker is going to kick the ball, by
turning the rotary switch to the mark-
ed positions. The shoot button is then
pressed; a noise will indicate whether
the operator has guessed right.

IC1, a 555, is wired up as a
astable multivibrator running at
about 100 Hz feeding the clock input
of the 4017. If the ‘shoot’ button is not
operated, the Q output of the latch
formed by IC5a,b is iow, allowing the
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4017 to count. Three LEDs are driven
by the 4017; in the reset state these
are blanked by the !atch.

Switch SW1 is turned into the
position the ‘goalie’ thinks the ball
will come towards the goal. The
‘shoot’ button is pressed. IC2 stops
counting and one of the LEDs lights.

If you guessed correctly the ‘sav-
ed’ LED is lit via IC3a,b or ¢ and a 1
kHz sound generator built around IC8
is sounded for just over a second, be-
ing controlied by IC7, a one-shot
monostable.

If you ‘let the ball into the goal’ a
buzzer is triggered, formed by IC6.

i
1
|
|

SUGGESTED FRONT PANEL

%

Q@00

LT

@

SHOOT"

©




GAMES

Pick the winner!

This idea, from J. Gallant of Tasmania,
is useful in competition situations to
provide an impartial method of deter-
mining which competitor pressed a but-
ton first.

The circuit operates as follows. IC1a
and b operate as a square wave oscil-
lator with a frequency of about 1 kHz.
This clocks the 4017, causing it to scan
the switches. If one is closed, the high
from the 4017 output will be fed through
that switch to the 4017 CE input, which
then keeps that output high. At the
same time, the appropriate LED is
turned on, and the speaker emits a 1
kHz tone.

Now, IC1d and e form a monostable
with the input to IC1d normally kept
low by IC1le, which has its input pulled
high by the 180k resistor on its input.
Thus the output of IC1d is normally
high, so C1 is discharged. When the in-
put to IC1d is pulled high by the closed
switch, its output goes low, pulling
down the input to ICle through C1. C1
now starts to charge up through the
180k resistor. When the voltage across

An eye for

a Cylon

Recently 1 went to a fancy
dress party and inspired by the
TV series. I went as a dastardly
Cylon. The voice was provided
by your Sound Bender (ETI
February  1982). However, |
still had to make the single red
cye as a blind Cylon at a party
is not much chop.

A 555 timer drives a 4029
hex up-down counter. It's out-
put is fed to a 1-of-16 decoder.
which in turn lights one of 16
LEDs. The 4013 flipflop is
used to change the direction of
the counter whenever the first
or sixteenth LED lights. The
pushbutton is used to stop the
eye. as this is what happens
when a Cylon “thinks™ hard.

The circuit. mounted in the
helmet. looks  quite  effective
and the speed of the eve s
about the same as a creal’
Cylon.

Note that the circuit could be
simplified by using o 4314 and
leaving out the 40290 but |
couldn’t get my hands on one.

1C1 — 4069. 4049 or 4449
D1-D5 IN914.0r 1IN4148 +9V

vdd

+9V

PEAKER 8 or 1
Q18Cs4s S o 16 OMM

ic2
Qo7

RST

it reaches the inverter input threshold,
the monostable reverts to its original
state and C1 discharges through DI.
The LEDs and speaker are then turned
off; the monostable period is about two
seconds.

Current drain is fairly low in the

Qz
BCs559

oV

€1 2u2 TANT

LED1-LED4

quiescent state and a 216 type 9 V bat-
tery will power this circuit for a fairly
long time, as it is normally only used
intermittently. None of the components
are critical, and the oscillator frequency
and monostable period could be changed
if desired.

+9V 330R

i ON/OFF

. o
BN

=,
®

£11E1E1EER

6
4515
16 5 )
6 2 4 b
4029 K 3
4 21 19
5 22
NBE 7
/9 20
.[ 12 B ¢
NP
e
BATTERY LOAD = 30 mA
4
9V 15
16 LEDS
14 1
6 |
L] 4013 J 4049
I ¢
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GENERAL

Precision current
source

Resistor R1 is the current-sensing
resistor here and the FET and
transistor serve as voltage-
isolating devices between the
output and R1. The 301 op-amp
provides a large amount of loop
gain, assuring the circuit acts as a
current source. For current source
requirements under 1 mA, the
bipolar and 10k resistor can be
dispensed with, the output being
taken from the FET’s source.

Precision current sink

Resistor R1 here is a current-
sensing resistor, providing
feedback to the 301 op-amp giving
a large amount of loop gain for
negative feedback to enhance the
current sink capabilittes of the
circuit. The FET and transistor
here have inherently high output
impedance.

Maximum current capability is
limited by the collector current
capacity of the bipolar transistor.
For low current sink requirements
(under 1 mA), the bipolar and 10k
resistor can be thrown out and the
source of the FET connected to
R1.

Half-supply generator

The useful ICL7660 positive-to-
negative rail inverter can be
pressed into service as a half-
supply generator where it is
desired to use split-supply op-
amps from a single supply rail. The
ICL7660 can accurately split the
supply rail in this application to
within +/-0.1% for output
currents up to 80 mA.
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High input Z,
low input C amplifier

This circuit makes an ideal
wideband video amp. The
compound series feedback circuit
provides high input impedance
with low capacitance and stable
gain over a wide frequency range.
Good RF construction should be
employed, keeping leads short and
properly bypassing the supply (a
100n ceramic and a 1u tantalum in
parallel are recommended). Note
that input and output are in-phase.
Varying the value of the 10k
feedback resistor will vary the
gain.

Super high gain amp

This audio amp delivers a gain of
500, taking advantage of the fact
that, with JFETs, the muincreases
as the drain current decreases —
the lower the drain current, the
more gain you get. The drawback
is, however, that you sacrifice
dynamic range with increasing
gain.

Very high input
impedance amp.

For applications requiring a very
high input impedance and low
shunt capacitance, this amplifier
should suit. It has an input
impedance greater than 100M with
a shunt capacitance of less than a
quarter of a picofarad. The
2N5485/MPF102 has a low input
capacitance to start with. It is
operated here as a source follower
with bootstrapped gate bias
resistor and drain. Gain is unity.
Special construction precautions
are necessary to ensure strays do
not significantly degrade perfor-
mance.

2M2

+5TO15V ¢

10k

2N5485
MPF102

1k

OUTPUT

GENERAL
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INDICATORS

Tone operated switch

i N e .

A\

+10v

N4

RISING EDGE OF (2)
TRIGGERS (3) AND (4)

+10V
*ﬂ‘;’““’

T T

+10V

i

oy sty O VA
+10V
e At l ouTpPuT
12 13 Q
a ©) 10
1C38 3 16 5
oo 1 =t
s | . ®
14
2 ovl, iy 15
INPUT 1 e 47n]_ &7k
n 22k 1
’J @ ov +toV @
ov +10V
+10V +10V 1C1,2 4528 (dual retriggerable monostable)
IC1b 1C3 4093 or 4011 (NAND Schmitt trigger)
11 137)Q 53 16 Q 1 =2 kHz ®—
10
@ IC2a FALLING EDGE AT (4)
—J12 4 TRIGGERS (5)
15 1 s 1 g N —
ov
ln]— ™ ‘09]- ™ @

ov +ov ov +10V

Audio frequency switch. Sine wave input (peak value equal 10 supply voltage)
applied to input will cause output to go high within a certain narrow range of
frequency. Response outside this range is zero.

This is a new approach to the
idea of operating a switch by

means of a tone. such as a
whistled note. It avoids the
problems of acceptor filters

formed by twin-T networks in
the feedback paths of op-amps.
They either oscillate or fail to
discriminate against loud noises
pitched just outside the acceptor
frequency.

Gate 1C3a squares up the
input waveform and triggers
ICla and IC1b on the rising
edge of its pulse. ICta produces
a short pulse (approximately
20 us) which is applicd to gate
1C3b.

IC1b is set to a time delay that
equals  the period of the
accepted frequency. It forms a
reference which measures the
period of every cvcle of the
incoming signal.

IC2a is triggered on its
negative edge by the output
pulse of IC1b. At the desired
frequency the pulse from IC2a
(which is short — about 20 ps)
will appear at the gate almost
simultancously with the pulse
from ICla. These two pulses
overlap. causing an output pulse
at the gate.

The output pulses appear at
intervals of T (period of the
acceptor frequency) and since
IC2b is timed longer than T it is
repeatedly retriggered and its
output remains high for the
duration of the signal.
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(Note diagrams of waveforms)

When the incoming signal is
too low in frequency. pulses do
not coincide at gate IC3b.

When the incoming signal is
too high in frequency, IC1b is
prematurely retriggered.
remaining permanently high at
pin 10 (Q). causing elimination
of any pulse output from 1C2a.

(I Ideally, C in ICla and
IC1b should be the same value
to cqualisc start up delay upon
triggering, but with small values
of C this delay is negligible.

(2) Frequency of acceptance is
controlled by R and C on IClb.
Bandwidth of acceptance is
controlled by R and C on [C2a

(3) A 4011 can be used in
place of the 4093 for IC3, but
the latter is probably preferabic.

(@ 1Cs 1 and 2 are 4528 dual
retriggerable monostables.

(5) IC2b can be connected 1o
be  positive  or  negative
edge-triggered: it does not
matter which. IC2a, however,
must be negative-cdge triggered.

(6) The input signal should
risc to a peak which is about
equal to the supply voltage to
ensurc reliable triggering.

(7) The circuit will net trigger
at one half or one quarter of the
acceptor frequency.

lintend to use the circuit in a
‘hands-free” whistle-switched
intercom in  my workshop
(where I frequently have dirty I
hands).

NO
ouTPUT

H)

Case 1. Input frequency is below the acceptor frequency

@_ _

o pZmim}
J‘LFéLFL

DIMINISHED

TO ZERO
OVERLAY ZONE
FOR (3) AND (5)

®

nou

PULSES (3) AND (5) APPEAR
SIMULTANEOUSLY AT GATE,
HENCE THE OUTPUT TO TRIGGER IC2b

Case 2. Input frequency is within
the acceptor range.

Case 3. Input frequency is higher than the acceptor frequency. IC1b is
retriggered before its timed interval has elapsed. Its output is permanently
high and the waveform (S) disappears. Hence no triggering of IC2b is

possible.

In a breadboard assembly
using two complete circuits, the
values of C and R must be

IM5: high note — 1In, IM.
Cheap greencap capacitors were
used.  The frequencies  of
acceptance  measured  were
900 Hz and 2 kHz respectively.
This arrangement can  be
made to switch on to a few
whistled bars of 1 did it my
way', and switch oft to a few
bars  of  “Colonel  Bogic'.
Needless to say, the areuit will
also find use in less frivolous |

applications.

When a sine wave (peak value
equal to supply voitage) is
applied to the input and output
will go high within a certain
narrow range of frequencies.
Outside this range the response
will be zero.

The frequency at which the
circuit responds is a function of
the time constant set by the
capacitor and resistor on IC1b.
The “breadth’ of the response
range depends on the time
constant set by the capzcitor and
resistor on IC2a.




Battery watchdog

In most equipment where there is
a battery back-up, there is no
indication of the condition of the
battery.

The battery may lie around
forgotten until it is eventually
required, but then you find that it
is no longer serviceable and may
even have leaked corrosive acid
damaging components and the pc
board.

C.W. Catherwood of Lis-
more NSW has designed a simple
circuit which indicates a dying
battery in a battery back up
system. It only uses a few com-
ponents and the small pc board
can be easily incorporated into
most equipment.

Q1 and the 10k preset poten-
tiometer form an adjustable volt-
age divider. It is controlled by the

base current of Q1 via the 1M
resistor and the value set on the
10k potentiometer.

The voltage on the divider
feeds the gate of the SCR,
switching it on. The SCR then
conducts through the flashing
LED, indicating an unserviceable
battery.

The zener diode maintains the
five volts required by the flashing
LED. The electrolytic capacitor
across the series dropping re-
sistor forms an RC network which
determines the flashrate.

The voltage of the battery
which is to be tested can be
determined by adjusting the 10k
potentiometer. This could be done
by using an adjustable power
supply in place of the battery.

Fuse failure indicator

R.N. Sinclair of Coogee NSW
sent in this circuit which indi-
cates an open circuit fuse by
flashing the LED D1.

The circuit is based around the
popular 555 timer IC which is
arranged as a multivibrator with
its frequency/period determined
by Cl, R3 and R4. Rl is the
current limiter for D1.

Peak level
indicator

David Hamill of The Gap,
Queensland designed this peak
level indicator which is uscful
for recording when it is more
important to know what the
peak level of a signal is, rather
than its average level.

VU meters are normally used
for this purpose, however, you
will find that the LED output of
this circuit is casier to interpret
and makes the recording more
accurate as the distortion will be
reduced.

ICla gauges the positive
peaks while IC1b does the same
for the negative peaks. Both
positive and negative are sct by
RV1. You can sclect any
threshold from 1 V. Whenever
the input exceeds the positive of
the negative level LEDI lights
for about 0.1 second.

When the fuse is intact, the
BC558 is off but when the fuse
fails and there is an open circuit
the BC558 switches on, supplying
power to the input of the 555
(pin 1). A load must be present to
switch the transistor on and con-
sequently the LED.

The fuse fail indicator must
not be used when the power
supply is greater than 15 V.

INDICATORS

QO
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TO SUPPLY RAIL
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POWER DIODE
100u
16V
5V1
1w
+V, 0— Q+Ve
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|
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1
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1k |
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INDICATORS

Turn indicators
for a bicycle

Alec Phillips of Myrtleford
Victoria found that it is quite
dangerous when he is riding his
push-bike at night. especially
when he is approaching or wait-
Ing at an intersection in a town.

The indicator unit is powered
by four AA Nickel Cadmium bat-
teries, which are mounted, with
most of the components, in a
small jiffy box under the seat. S1,
S2. D2, D3, the LED and 100R
reststor are mounted on a small
panel on the handiebars.

The purpose of 52 is solely as
an added bonus to power the head
and tail lights when stopped at
intersections or when c¢limbing a
steep hill at low speed.

The main circult 1s very sim-
ple. D1 1s to prevent any short
circuit in the charge socket by
the plug. DI is also necessary in
case of reverse polarity. The LED
shows that the indicators are on.
D2 and D3 drive the LED from
either the lett or right-hand side.

Refrigerator watcher

Ron Klein of Walgett NSW sent
us this article. It’s a cunning
adaptation of a standard op-amp
circuit, and is used to monitor
the operation of a kerosine
refrigerator.

The core of the circuit is a
Cadmium Sulphide cell which
has a sharply defined sensitivity
to radiation of about 5700 Ang-
stroms i.e: yellow light.

The CdS cell is aimed at the

LEDs on 1.5 V battery

As most LEDs require a forward voltage between 1.6 and 2.3 volts, it's difficult to
power them from a 1.5 V battery. This circuit is an astable mutvibrator and voltage
doubler that boosts the voltage across the LEDs. To make the LEDs appear to be
on continuously, C1 and C2 should be 47n, C3-C4 10u. To make the LEDs flash
alternately, C1-C2 should be about 100, C3-C4 should be about 10 times that. To
operate a single LED, omit LED1. D1 and C1.
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S1 is a DPDT ‘centre off * mini
toggle. Q2 1s a TT801because it
drives the indicators direct.

The 3.75 V. 250mA lamps
were obtained from the local cy-
cle shop. These low voltage
globes are used because the
terminal voltage of the batteries
1s 4.8V, less a 0.6 V loss in Q2,
leaving approximately 4.2 Vona
3.75 V globe. This gives a bright

tashing indicator.

kerosine flame of the *fridge, via
a suitable piece of tubing. When
the 'fridge is operating normal-
ly, this flame will have a strong
yellow colour. However, if it ei-
ther flares up, or drops low, the
colour changes, and with it the
resistance of the CdS cell. This

change of resistance is detected
by the op-amp. and the buzzer |
triggered via the BC557.

RV1
10k

/'

/'
Cds
CELL

TURN INDICATORS
3.75V 250 mA

12v

NOTE.

Q1.2 ARE AC126
D1.2 ARE 0A47
LED1.2 ARE TIL209 OR SIMILAR

LED 2

D2




Modification to battery condition indicator
A 5

Jerry Stamatelatos of St Kilda
Victoria has come up with a
modification for the battery con-
dition indicator circuit which ap-
peared in ETI Circuits No 4 on
page 70.

The modification is based on
the addition of three rotary
switches which provide a sel-
ection of six voltages.

Resistors ..allva W, 5%
R ... . ... 270R
R2R12 ... .. .. .. 390R
R3 S ....470R
R4 .......820R
RS . 1k
R6 . 1k5
R7,............  .68R
R8 .. . 100R
R9 o 120R
R10 . 180R
R11 ... .220R

Semiconductors
D .ovV7*
ZD2 vt
203 3v3
2D4 5V6
2D5 8ve
2D6 13V

‘For these low zener voltages. use one
or more sHicon diodes in senes forwaid
biased

LED light booster

The LM3909 LED flasher IC is
used here to boost the brightness
of ordinary LEDs by energizing
them with high current pulses at 20
kHz or so.

4
|

i
I

Blown fuse indicator

Fuses are probably the handiest
tool in electronics in that for an
outlay of cents they can save
hundreds of dollars worth of
equipment. When a fuse blows it
is usually obvious as the equip-
ment it supplies stops working,
sometimes however this is not
always the case. If the fuse
supplies, for example, power to
brake lights in a vehicle or even
long delay timer circuits it may
not be noticed for days. This
circuit will give immediate indi-
cation of a blown fuse whether
there is a load on the circuit or
not as long as there is power.

On a nominal 12 volt supply
there is about a 1.7 volt drop
across  the LED leaving a
potential of about 10.3 V on the

emitter of Q1. With the fuse

intact there is a potential at the
base (via fuse and D1) of about
11 V which holds Q1 off If, how-
ever, the fuse blows, power is
removed from the anode of 1
therefore allowing current to
flow from the base of Q1 through
R2 turning on the LED.

The advantage of this circuit is
that in the standby mode it draws
only 255 microamps, which
makes it particularly useful in
battery operated circuits. It may
be adapted for different voltages
by simply changing the values of
R1 and R2 using the following
formula: Rl (Vs-2)7100/2.
R2 = (Vs-2y 10000/2. (A Nashing
LED. which is more of an
attention-getter, could be used
for LED1.,

LM3909

FAOM
SUPPLY
o1
IN914 Rioss
R2 =
47k

INDICATORS
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OSCILLATORS/GENERATORS

Mains frequency
generator

OPERATING WAVEFORMS

1 [T BASE CURRENT (Q1)

1

BASE CURRENT (Q2)

ol B

OUTPUT VOLTAGE

(IDEALISED WAVEFORM)

220R
AN £ > + 12V
n+ +8.2v D3
I‘lu 1N4002
= 33 8v2 V—"T‘VOV
10v i
10n 1Na73s L =
50Hz 300Hz soHz 7
8 6 |7 5
1 3 12 2
14 Cx
K
MM5369ERYN 4046 4 14 ), e
2 ac OUT
/L~ 1 4022 6k8
Rx
6 qom {3 6k8
T

3.5795MH2

Ul—j_m

22p

This circuit was designed to
operate a 240 V/3 W telescope
drive motor but it would be
suitable for many other low
power applications. It could
also provide the basis for a
high power version, with suit-
able modification to the output
stage.

For its present purpose, the
most important requirement is
for a highly stable, 50 Hz oper-

ating frequency. This s
achieved by using a
3.5795 MHz crystal and an

MMS369EYRN IC, which were
chosen for their low cost and
ready availability. The
MMS369EYRN IC contains an
oscillator and all the divider
circuitry necessary to produce a
precise 50 Hz square wave out-
put when used in conjunction
with the 3.5795 MHz crystal.
One disadvantage of this IC,
however, is that its output is
not an exact 50/50 duty cycle
square wave. For some applica-
tions this may not matter but,
if used directly to drive an
output stage in a high power
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convertor, for example, the
asymmetrical waveform could
result in significant unbalanced
dc currents sufficient to satu-
rate the output transformer.
Also, for high power convertor
applications, at least, it is
desirable to drive the output
transistors (usually in push-
pull) with a delay between
turn-off of one set of output
transistors and turn-on of its
complementary set of
transistors.

This circuit provides both a
symmetrical  drive  current
waveform to the output transis-
tors and the delay referred to
above. This is achieved using
only two low cost, easily
obtainable ICs, a 4046 CMOS
phase lock loop and a 4022
octal counter.

The counter is arranged in a
feedback loop with the 4046 in
such a way that the output is
locked precisely to the 50 Hz
input derived from the 5369
IC. The 4022 has, in fact. eight
outputs which go sequentially
high when the counter is

a7

clocked. In this case the 4022 is
connected as a divide-by-6
counter, with four of its out-
puts being used to supply input
drive to transistors QI, Q2.
The sequential operation of the
4022 outputs is taken advan-
tage of here to obtain the
waveforms shown in the dia-
gram without the need for any
extra gating. The idealised ac
output waveform has a 4:2 on/-
off ratio which gives a theoreti-
cal peak/rms ratio similar to
that for a sine voltage
waveform.

The output section is conven-
tional. It comprises a pair of
transistors QI, Q2 in push-pull
driving a pair of output transis-
tors Q3, Q4 respectively, which
in turn are coupled to an out-
put transformer, T1. The tran-
sistors QI, Q2 are ac coupled
to the 4022 outputs. rather
than dc coupled, to ensure that
all the transistors are turned off
in case oscillation ceases for
any reason. e.g: in case of a
fault.

The output transformer is a

TIP32B

2155

D4

a4 1N4002

Cx TYP 100n /630V
Rx TYP 1W/1W

commonly available type with
a 240 V/I5V  centre-tapped
winding ratio which, assuming
a 12 V battery supplying the
circuit, will theoretically give a
384 V peak (256 RMS). In
practice an output closer to 360
V peak (240 V RMS) is ob-
tained due to circuit losses.
Maximum continuous output
power is around 10 W. If
higher output power is required
it will be necessary to substi-
tute a suitably rated trans-
former and output transistors
with correspondingly increased
current/power ratings. It may
also be necessary to use Dar-
lington output pairs to obtain
the increased output current.
Diodes D3, D4 and a series
RC network across the trans-
former secondary minimise
switching spikes in the ac out-
put. Some experimentation
with the values of Cx. Ry may
be necessary for optimum sup-
pression depending on trans-
former type and output loads.




OSCILLATORS/GENERATORS

HCMOS crystal
oscillator

This circuit works well with crystais in the MHz
region, up to 15 MHz, perhaps more. It starts reliably
and can be operated on any supply rail between 5 V
and 15 V. The 22p and 33p capacitor values may
need to be increased for lower frequency crystals —

but maintain the ratio. ¥

ioM

Reliable TTL
crystal oscillator

Many TTL crystal oscillators have been published
over the years, and many exhibit unreliable oscilla-
tion — particularly on startup. This one has none of
those problems. This will work with crystals in the
1 MHz to 20 MHz range as well as with ‘Ceralock
ceramic resonators. The trimmer is to set the crystal
to frequency, if necessary. If not, substitute a 100p-

1n ceramic capacitor. |7

470R 470R +5 VO CERAMIC

1C1 7400

A——

CRYSTAL

Pulse generator
modification

Arthur Barrett of Cartwright
NSW  suggested this handy
addendum to our ETI-166
function/pulse generator
project.

His circuit allows the fre-
queacy counter in the pulse
generator to count frequencies
outside the generator. The cir-
cuit uses a DPDT switch to
select either an external source
or the on-board frequency as the
input,

The BNC output and the
select switch can be mounted on
the side of the cabinet. If you
wish, the other side of the
DPDT can be used to select bet-
ween two LEDs to indicate the
position of the switch.

This simple circuit should
save you approximately $70 on
the price of a good frequency
meter.

QUTPUT
D O

100n

SQUARE (1)
INPUT

Quadrature sinusoid

oscillator

This oscillator provides two sinusoid outputs precisely 90° apart. All capacitors shouid be 1% types. R1C1
R2C2. The oscillation frequency is given by:

f

(R1C1 = R2C2)

1

S SINE COSINE
2n JCeR2C3R3 ouTPUT OUTPUT
O ——
Cc2
820p
g
+H5V 1N914  1N914

R3 180k

R2
180k

Ic1 a L

1A1458 820p

nA1558 I
ALL RESISTORS AND CAPACITORS 1% =

LF squarewave generator

The output frequency of this generator is determined by C1 and the 10M
resistor. A low impedance output, that swings almost from rail to rail, can
be taken from pin 6 of the 301, or a clamped output — limitec by two 6.2 V
zeners — gives a 6.8 V peak-to-peak output. Maximum supoly voltage is \v/

+18 V.

AB

R30 4k7
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—0 LO-Z OUTPUT

CLAMPED QUTPUT
6V2
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SQUARE (2)
BA | OUTPUT
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= = — o——— BC OUTPUT
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OPTO-ELECTRONICS

Two wires for
optoswitch

Here’s a simple way to run two
wires instead of four to a remote
opto-switch, as in the case of a
wind speed indicator which pro-
vides pulses proportional to the
rotational speed of a perforated
disc.

An opto-coupler consisting of a

Flashlight
communicator

This simple, portable, visually-
aligned transceiver, designed by
Chris McRae of West Pymble
NSW, is quite effective and can
be easily built into a flashlight.

The lamp current, modulated
at an audio frequency, modulates
the light beam. The light beam is
detected by a photodariington
transistor and drives a small
speaker for audio output.

The lamp is driven by an ac
signal  which cuts the RMS
voltage to about one-third of the
six volts, which is why a 1.5V
bulbis used in a6 V circuit.

The photodarlington can be
mounted on the axis of the beam
or you may get better sensitivity
by placing it so that it faces the
reflector of the flashlight just
above the bulb (the bulb filament
is at the focal point of the
reflector).

Increased range
for IR systems

A simple method of increasing '
the range of published IR projects

is to place the IR LED at the focal

point of a magnifying glass, says

Spencer Featherstone of

Toowoomba Qld.

With a little experimentation
a parallel beam of light can
be produced. The diameter of
the beam will depend on the
diameter of the lens and, in some
cases, its focal length.

In theory the beam will have a
constant intensity with distance
and will only be attenuated by its
passage through the atmosphere.

In practice it is difficult to focus
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LED and a phototransistor, either
of the packaged variety or made
from discrete devices, normally
requires four connections. How-
ever, twin-pair cable is common,
cheap and convenient and it’s
more economical (and more
elegant) to use two wires rather
than four for a remote sensor.
The further away the sensor may
be located from the indicator, the
more attractive a two-wire system
becomes.

In the circuit, resistor R1 pro-
vides a ‘starting’ current for the
LED. Current through R1 and R2
will provide a certain dc level at
the output when the path between
the LED and phototransistor
is blocked. When the path is
unblocked, the phototransistor
saturates, virtually shorting out
R1, thus providing more current
through R2, increasing the out-
put dc level. This change can be
sensed and used as required.

'I' +6V

R1

+V R2

oV

Fidelity is not high due to the
low pass characteristics of the
bulb filament. but 1 have been
able to have intelligible conver-
sations at distances up to 30
metres.

the beam this accurately. How-
ever, ranges in excess of one
hundred metres are possible and
this means that the IR trip relay
(ETI-570) can be used as a
perimeter alarm, with the aid of
a few mirrors.

This idea can also be applied to
the IR remote control system
(ETI-599). In this case it would be
better to place the IR LEDs just
inside the focal point of the lens
to create a slightly divergent
beam. While this will limit the
maximum range, it will make
the transmitter easier to aim
over long distances.

S1 0PDT MOMENTARY

4 OHMS 15V
swi SW1 LAMP
Dy TRANSMIT e ""
RECEIVE * J
S0 a0 OO e e & O S oo o Gt e o O o e o o 4

PUSH TO TALK SWITCH

Cheap photodiodes

This circuit was evolved using an
LED in place of a photodiode.
Diode D1 can be any run-of-the-
mill green or yellow LED. Red
LEDs are not suitable.

When the light source to D1 is

interrupted, its reverse leakage
current decreases sufficiently to
cause the Darlington pair Q1, Q2
to switch off. This in turn causes
the FET to conduct giving a pulse
at the output.

A

A LeDr
a1
NOTE: a2
Q1.2 ARE BC107
03'is 2N3819
LED1 IS GREEN OR YELLOW

—Q +5V




PHOTOGRAPHIC

Triggered
flash unit

By triggering an electronic flashgun us-
ing a sound operated switch,
photographs of such things as a balloon
bursting, the cork leaving a champagne
bottle and objects splashing into water
can be taken. Since electronic flashguns
normally give an effective shutter speed
of around a 1000th of a second, a
“frozen’ action photograph is obtained.

The photograph must be taken
under fairly dark conditions so that the
ambient light does not give an exposure
if the camera’s shutter is set to "B" and
opened.

The circuit is based on operational
amplifier IC1 which is used in the non-
inverting amplifier mode. R1,2 are a
negative feedback network which set the
gain of the unit at about 500. RV1 (sen-
sitivity) biases the non-inverting input to
the negative supply rail. Ideally the input
should be fed from a crystal or high im-
pedance dynamic microphone, but the

MIC

RV1

via a suitable socket (or flash extension
lead with the nwanted plug removed)
and the flashgun is, therefore, fired. The
circuit operates almost instantly, giving
very little delay between the commence-
ment of the sound and the flashgun be-
ing triggered. Sometimes more in-
teresting photographs can be obtained
by introducing a small delay.

This can be achieved by moving the
microphone a metre or two away from
the object(s) being photographed.

The current consumption of the unit
is approximately 4 mA._ it is advisable not
to advance RV1 much more than is ab-
solutely necessary in order to give
reliable triggering, as frequent spurious
operation sof the unit could otherwise
result.

unit will work quite well using a low im-
pedance dynamic microphone or even a
high impedance speaker as the signal
source.

Q1 is used as a discrete emitter
follower output stage which provides the
relatively high trigger current required
by the triac. R3 is a current limiting
resistor. Under quiescent conditions the
output of IC1 will be at virtually negative
supply potential, and the triac, therefore,
receives no gate current. When a signal
is received by the microphone, positive
going signals are amplified by IC1 to give
an output that is a few volts positive. The
triac then receives a strong gate bias,
causing it to trigger and give a low
resistance across its A1 and A2 terminals.
These terminals connect to the flashlead

Q

47k
log

MPS6515

4/0-—0 +9V
sw1
ON/OFF

I
Uge

FLASH
SOCKET

Inexpensive slave flash

Geoff Condick of Tarnagulla Vic. has
come up with an idea for a slave flash
which he claims is much more powerful
than cheap flashguns which amateur
photographers buy for bounce and side
lighting in studio shots.

Since LASCR’s are difficult to obtain
these days, the circuit uses a photo-
transistor to turn on the SCR when the
light from the master flash impinges
upon it. The 2M pot in series with the
phototransistor is used to set the unit's
sensitivity. C1 is the main flash
capacitor and the larger its capacitance,
the brighter the flash. It’s value should
be between 200u and 1000u at 400 Vdc
[to give an extremely bright flash.
Capacitors of this size may frequently
be found in a discarded black and white
TV chassis.

820RS W

¥ ~0 -Ve

R1

470k 2 W

TRIGGER TRANSFORMER

Cc2

Ll
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POWER

Low drop-out voltage
regulator

I NEEDED a voltage regulator with very
low dropout voltage, capable of supplying 5
V at about 3 A. Since many three-terminal
regulators have a dropout of 2.5 V or more,
the circuit described here was devised using
discrete components.

Although very simple, its performance
was found to be comparable to that of IC
regulators. The circuit of my prototype is
shown in Figure 1, and it gave the following
results:

Dropout voltage (@ 3A)  0.75V
Load Regulation (0-3 A)  less than
10 mV
Line regulation less than
(Vin6é —15V) 10 mV
Ripple rejection (@3 A) —63dB
Output (no load) 496 V

Changes in the output voltage due to
ambient temperature variations will be
entirely dependent on the characteristics of
the zener diode, ZD1 and transistor Q3.
Thus, these should be kept clear of heat
producing sources, e.g.: the heatsink for Q1
and the power transformer.

The circuit, as it stands, has no well-
defined current limit, but this feature can
be included with the addition of the
components shown in Figure 2. Doing this,
however, causes the dropout voltage to
increase by 0.5 V. An alternative method of
providing current limit without increasing
the dropout voltage is to load the output to
the required maximum output current and
gradually increase the value of the resistor
R1 until the output voltage just starts to
drop. The disadvantage with this method is
that R1 must be selected on test and will
need to be re-adjusted if Q1 is ever replaced.
Thus, if current limit is desired and a slight
increase in dropout voltage can be toler-
ated, the method shown in Figure 2 is the
preferred one.

Another characteristic of the circuit is
that. should a heavy load cause the output
voltage to drop below approximatelv 1.2 V,
the regulator will automatically shut itself
off and can be restarted by removing the
input voltage (or switching off at the
mains), waiting several seconds, and then
re-applying power. Merely removing the
load will not allow a restart.

Components C1 and D1 are the startup
components and allow reliable starts even
with heavily capacitive loads. In order that
the circuit may be adapted for any voltage
and current (up to about 5 A), the following
simplified design procedure is given.

(1) Select the output voltage, Vo (5 V)
(2) Select the maximum current, Io (3 A)
(3) Select a suitable transistor for Q1
(TIP2955 70 V, 10 A)
(4) R1 max. = Vo/(lo/h,, o Q1)
= 5/(3/20) = 33.3
use 33R
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Figure 1. Circuit of the low dropout regutator Design information is given so that the circurt can be arranged for

other voltages

Q4 330R

BC548

R6
Figure 2. Adding current imit

(5) Dissipation of R1 = Vo?/R1 = 25/33
= 0.75 W (use 1 W)
(6) Select a suitable device for Q2
(BD139 80 V, 1 A)
(7} R2 max. = Vo/(loh, QI
X hFH

5/(3/20%X40) = 1300

use 1k2
(8) Dissipation of R2 = Vo:/R2
= 25/1200
=21 mW

{use '/ W)
(9) Select a suitable device for QB (BC548
25V, 100 mA)
(10) Select a suitable zener diode, ZD1.
Voltage = Vo — V,_(Q3) = 5-0.65
= 4.35 V (use 4V3 zener)

As the current flowing in Q3's base will
usuallv be very small, it may be ignored.
Thus, a low wattage, 400 mW or 1 W, zener
may be used.

R3 should be chosen to bias the zener well
into its operating region. A good rule of
thumb is to select the current through the
zener (1) to be a fifth of its maximum.

R3=V,_(Q3)/1,
I =02X (PZ/V,) (P = zener power,
V= zener voltage)

N
Q2
r —
= 0.2 X {0.4/4.3) assuming 400 mW
zener
= 18.6 mA.
Thus, R3 = 0.65 V/18.6 mA

= 35 ohms (use 33R, /, W)

(11) R4 ensures Q1 is not turned on by
leakage. Its value is not critical. 100
ohm, Y/, W is usually suitable here.

(12) R5 is used as a precaution, preventing
excessive current through Q3's base;
100 ohms is suitable.

(13) C1 is the startup capacitor. Any value
between 1u and 4u7 should be satisfac-
{Iury. Its voltage rating should exceed

in.

(14) C2 should always be used for stability.
A value of 100u per amp of load current
is suitable. 330u was used in the
prototype. Its voltage rating should
exceed the output voltage rating.

(15) C3 is required for stability. 10n should
suit.

(16) Mount Q1 on a suitable heatsink,
according to the power it dissipates.
(This should be low if Vin-Vout is

low).




POWER

Transformer-less
voltage doubler

This circuit shows a convenient
method of supplying a 24 V
motor from a 12 V battery.
The 555 timer operates in ast-
able mode to produce a square
wave at about 1 kHz. When pin
3 of the 555 goes high Q1 con-

ducts and charges C4 to just
under 12 V, whilst D1 prevents
C3 from discharging. When pin
3 goes low Q2 conducts and
similarly charges C3, while D2
prevents the discharge of C4.
The resultant voltage across

C3 and C4 supplies the motor.
Output is around 22 V with no
load, dropping to about 20 V
with a motor drawing its maxi-
mum of 200 mA. The transistors
should be heat sinked.

+ 15V to -15 V supply rail

Cascading three 7660 positive-to-
negative rail inverters to obtain -15
V from a +15 V supply. Output
impedance is about 250 ohms —
hence output current is limited.

Economical
high voltage

low current
dc-to-dc inverter

Alec Phillips of Myrtleford
Victoria designed this circuit,
without a special inverter trans-
former, when he needed a high dc |
voltage from a low dc voltage
supply. It cost him about $7.

The 555 IC drives Q1 and Q2
alternately, Q1 charging via the
transformer and Q2 discharging
C4 into the transformer. C5
reduces power consumption and

increases the output voltage. The

FUSE 1A

output is fed into a voltage
doubler and, with a 15 Vdc
supply, the output can exceed
600 V. D1 and D)2 must be 1 kV,
1 A diodes.

The transformer is a 12.6-0-
12.6 V, 150 mA type. The oscil-
lator drives the centre tap of the
primary low voltage winding and
the output is trom the 240 V end.

Q1 and Q2 must be on a heat-
sink of moderate size.

If higher output voltages are
required, just add more voltage |
doublers, but obviously it will
handle a smaller load on the out-
put. The circuit will operate at
input voltages ranging from 5 to '
16 volts.
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POWER

VOLTS x0.1 THUMBWHEEL

VOLTS THUMBWHEEL

VOLTS x10 THUMBWHEEL
20 ‘w 0

1 w7 ar

Thumbwheel
power supply

Most power supplies take time to use
because the voltage and current limits
have to be set individually. This supply,
from L.W. Brown of Burwood,
Victoria, is easy to use, as the current
limit is fixed and the voltage is adjusted
by dialling the value on thumbwheels.

It is not necessary to have a voltmeter
or ammeter on this power supply,
although an ammeter could be added in
series with the current limit resistor
(RSC) to reduce any voltage drop
problems. Almost any moving coil
movement can be used for the ammeter
if RSC is used as the meter shunt and a
preset pot in series with the meter is
used to set a useful scale value.

Two per cent resistors were used for
the unit volts divider, and 1% values for
the tens divider. If close tolerance
resistors are difficult to obtain, it may
be possible to select some from a batch of
5% types with a multimeter. The actual
resistance value is not critical, but the
ratio of these resistors is important. The
final voltage adjustment should be
achieved with a good multimeter and a
near full-scale voltage.

If the decimal thumbwheels are not
suitable, an alternative would be a
clockface multiturn potentiometer —
but these are expensive.

The LM304H is a negative adjustable
regulator. Two external transistors
increase the output current to over 2 A;
output currents of 4 A are possible if
transistors with a larger power dis-
sipation and a better than average
current gain are used. The maximum
input voltage is 40 V, giving a usable
output voltage of 0-30 V. This regulator
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TOS H/SINK
2N2905A

100n
BYPASS

is unusual in that it uses resistor
voltage programming. Each additional
500 ohm resistor in series between pin 1
and the positive supply (pin 9) will pro-
duce an additional 1 V at the output.

The adjustable resistor between pin 2
and the negative supply provides some
trimming, so realistic values of resistors
can be used. The resistor RSC sets
the current limit. The LM304H has a
transistor junction across RSC, and
when this conducts the regulator begins
to current-limit.

I have provided a table to enable
personal customising of the circuit.
Some people will need particular voltage
ranges; others will only have certain
transformers available to optimise the
circuit.

My first prototype used three thumb-
wheels side by side, with individual
wiring back to the pc board. The range
of the power supply was 0-29.9V at 3 A.
The power transistor (better than a
2N3055) was mounted on a chunky
heatsink, in turn mounted on the out-
side rear of the apparatus. A popular
transformer for amplifiers, the M0148,
was used, as it is rated at 26-0-26 at 2 A.
As this was a centre-tapped winding the

Table of optional ranges

two upper diodes were eliminated and
the CT connected to the upper positive
rail.

A simpler version of the power supply
was then constructed, with the output
range of 0-19.9 V at 1 A. The output
transistor, a 2N3055, was mounted on
the pc board with two sheets of 1.5 mm.,
aluminium folded to form a heatsink.
One thumbwheel was used for the units
and another for the tenths. A slide
switch took the place of the tens thumb-
wheel. The thumbwheels were mounted
vertically above each other and mounted
flat on the pc board; the only wiring
used was the two wires for the output
and the power transformer connections.

The one critical component was the
output capacitor. I finally used two 10u
35V tag tantalum caps and a 2u2 green-
cap in parallel. An unusual feature is
that a TO5 top-hat type of heatsink is
necessary on both the LM304H and the
2N2905. This heatsink improves power
dissipation, but more importantly the
reduced temperature improves both
voltage and current limit stability. The
current limit varies markedly with
temperature because of the simple con-
trol circuit used in the LM304H.

Voltage Range Transformer secondary Number of Actual voltage
vdc voltage — Vac thumbwheels range

10 12 2 0-9.9

20 18 2+1switchor 3 0-19.9

30 27 3 0-29.9

Current RSC Outputtran- Numberof  Transformer Heatsink Diode
range — A ohm sistor type filter caps current — Aac rating Adc
1 0.56 2N3055 1 1.5 On pcb 1
2 0.33 2N3055 1 3.0 Large—onpch 1
3 0.22 2N3771 2 45 On case rear 3
4 0.15 MJ15003 3 6.0 Large—on 6

case rear
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Sophisticated
five volt supply

This supply willdeliverupto6 Aat +5V. It has
an active overvoltage clamp on the output.
Current is limited at around 6 A and has
foldback short-circuit protection.

Transient suppressor S1 protects against
high voltage transients (studies have shown
spikes of 5 kV to be common on domestic
mains supplies), and C1, R1 cut down on
switch arcing when the supply is switched off.
R2 is a bleed resistor which prevents the
output staying high after the unit is switched
off.

Q2is the pass resistor and is switched on by
R3 when more than 100 mA is drawn from the
supply. Q1 and Q3 provide current limiting.
When current through R7is 6 A, the voltage on
the base/emitter junction of Q3 is given by

NOTE.

IC1 IS 78MOSC
Q1 IS 2N6194
Q2 1S MJ2966
Q3 IS 2N3706

04 1S 2N3065

BR1 IS 7A BRIDGE RECTIFIER
ZD1 IS 5.4V ZENER

LEDY IS ANY LED

$S11S TRANSIENT SUPRESSOR

take in equation
= 0.58V for the values shown.

Thus Q3 begins to conduct, switching on Q1,
which increases the base voltage of Q2, thus
limiting the current.

This arrangement also provides foldback
limiting. If we consider the output shorted, the
voltage at the base of Q3 will be about 0.6 V;
thus the voltage at the collector of Q2 is
approximately

V = 0.6(R6 + R5)/R5
=0.7V

thus the current applied will be 2.3 A. The

foldback current may be changed by altering
R5, R6 and R7. This has been set high to
ensure the supply starts up under heavy loads.

Z1, R9, and Q4 provide an active
overvolatge clamp. When the output voltage
rises above the zener drop plus the switch-on
voltage for Q4, the latter conducts. This circuit
can sink 15 A continuously (properly heat-
sinked) with a much higher peak current. This
arrangement ensures the fuse blows before
the protection circuit and guards against the
common power supply problem of pass
transistors failing with the collector/emitter
junction shorted.

Note that Q1, Q2, and Q3 should all be
mounted on heat sinks, and Q1 must be capable
of passing the maximum output current of the
78M05 (500 mA).
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Simple Variable \
Power Supply o SLAR

David Tindall of Doncaster Vic-
toria. 15 years old. designed this
simple circuit which  he  has
found very uscful.

I think it will appeal to begin-
ners and enthusiasts of my own
age.

SW1 is an on/oft switch and
NET is used to indicate what
state the power supply is in. T1
steps down the 240V (o six dif-
ferent voltages. Each “tap™ on

the transformer (except 0 V) is
connected to SW2. SW2 selects
one of the six voltages.

The rectificr bridge is made
up of four INJ002 diodes (or
similar). Capacitors Cl and €2
are provided to filter the ac rip-
ple which is present. The fuse
should be no more than 1 A;
when the transformer | used is
overfoaded it has a nasty habit
of becoming very hot.

NE1

240 V TYPE
WITH
INBUILT
RESISTOR

E ~Qrocase

T
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Nicad charger

T. J. Threlfall of West Perth,
WA designed this circuit to
prevent accidental overcharge of
nickel-cadmium cells when using
a really fast charge.

I'm interested in racing 1/12th
scale electric radio-controlled
model cars. These cars use 6x
1.0 Ah cells and will run for ten
minutes or so at an average
current drain of 5-6 A. The
usual method of recharging is
via a 0.5 ohm resistive lead set
from a 12 V car battery. average
4 A, for 15 minutes if it is
initially fully discharged. A good
working rule is 1.5 minutes
charge for every one minute
running time.

But accidents can happen and
even using a timed charger does
not prevent disasters as the
period can be set for too long a
time.

A General Electric handbook
on its range of rechargeable
batteries shows  voltage/time
curves for  constant-current
charging at various rates.

Figure 1 shows the general
form of these curves. A curve
plotted for my specific situation
is shown in Figure 2. In both
cases the cell voltage is shown to
reach a peak soon after the cell
is fully charged. and then cell
voltage decreases.

A crude peak detector of the
type shown in Figure 3 can be
used to turn off a charger soon
after  the  peak  voltage s
reached. The cells get slightly
warm but not hot. Considering
the price of batteries. this is a
cheap way of doing it.

PB1 discharges Cl1 to enable
the 741 to set. turning on Ql
and the relay when PB2 s
depressed. PB1 and PB2 are
momentary ‘push-to-make’
switches. Box A contains cither
resistive lead or any other cur-
rent limiting device. Clois a
tantalum low-leakage capacitor.
The diodes should be chosen so
that the circuit is stable when
the relay is on.

To test the circuit disconnect
point B from the relay contact,
connect B to a potentiometer
between the +12V and 0V
rails to see what voltage change
is necded to switch off the relay.

The entire circuit shown in
Figure 4 may be more relevant
to a radio-controlled model. but
the switching section should be
of interest to those people who
built the ETI-563 charger.
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Figure 1. General form of voltage time
curve for NiCd cells, constant current
charging.

MAX. CHARGE T

Figure 2. Voltage/lime curve charging
6x1.0 Ah NiCd cells at 4 A.

+12V

INPUT

12 V CAR BATTERY

oV

RELAY 4
CONTACTS :

How it works

The charger has two outputs,
An unswitched 120 mA constant
current output through Q4 is for
keeping a  radio-controlled
transmitter. fitted with 8 AA
size Nicads, topped up. The
associated red LED indicates
current is flowing through the
leads (it will still light on a short
circuit).

The second pair of output
terminals supplies cither 4 A
(timer and relay on). 115 mA
(timer and relay off) or nothing
(relay off but timer still on). Q2,
for the 4 A supply. is a high-gain
PNP transistor. This was used to
avoid the extra voltage drop of a

2xEM401

= ¢
Bu16 vV

LED1

'e'4

Figure 3. Crude peak detector.

Figure 4. Circuit for charging NiCd

cells.
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8D140

LED2Z A ¥ 18
RED
6R8 Q4
ANWA— 80139

RL12

+
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Nicad charger (contd)

Darlington pair which would
restrict the output capability
when the load of six sub-C size
Nicads rises to about 10.5 V.

LEDs in the base leads of Q2
and Q3 indicate current flow in
the output leads. Red indicates
high current is flowing through
the load. green shows a slow
charging of the load. while
neither LED alight indicates the
protection circuit ICI  has
switched the relay off while the
timer is still on.

The timer used is a 0-60
minute clock-type kitchen timer
connected mechanically to a
10 A SPDT microswitch with an
extended paddle (as the timer
was not strong enough to pull
the switch reliably with the

standard paddle length).

In operation, when the 12V
supply battery and the load are
plugged in the green LED
should light. When the timer is
set for the approximate charge
time required the green LED
should go out.

PB2 is depressed, bypassing
contacts RL1/l1 and supplying
power to the protection circuit.
PBI is depressed while PB2 is
held down, draining CIl. The
relay should click on and the
red LED4 should light. When
PB1 and PB2 are released both
LEDI and LED4 should
remain on.

Meter M1 is a cheap signal
meter prescaled with ZD1 and
R2 to read in the range 7-12 V

fairly accurately. SW2 allow:
the state of the 12V supply
battery to be checked with o1
without a load. and monitors
the voltage rise of the load
battery.

If the timer is set for too long
a period, the voltage at the
output terminals will reach a
peak and then begin to fall (see
Figures 1. 2). As the voltage
falls pin 2 of ICl will remain
high. The voltage on pin 3 will
drop which will cause the output
on pin 6 to go low and turn off
Q1 and the relay. The load
batteries will drain back through
the supply at 5-6 mA until the
timer runs out. This is possibly
of some benefit as the cells are
slightly overcharged by the time

the relay has turned off.

The emitter-resistor of Q2,
consisting of 11 x 1.2 ohm
resistors, is slightly bulky and
could be substituted by a picce
of thin hookup wire if it can
handle the current.

The current output of this
section of the circuit is not
constant, varying from 5 A into
a completely-discharged load to
2.5 A when the load voltage
reaches its peak of about
10.5 V. As this represents a
total voltage drop in the charger
of only 1 V. it is important that
this is not increased by
substituting a Darlington pair
for Q2. (The car battery used
dropped to about 11.5 V at 4 A
after a little use). ®

FROM EXISTING
CHARGER Q2

Nicad polarity saver

BATTERY UNDER CHARGE

Avoid charging your Nicad batteries back-to-front — which will cer-
tainly destroy them. Residual battery potential determines the charging
polarity by switching on either the pnp or npn transistors. Thus, this wilt
not work with completely discharged Nicads. Resistor R1 is simply
there for charging current limiting. If your charger has current limiting,
omit R1. For a 3 V charger, R2-R5 can be around 1k8-2k2. Suitably-
rated silicon transistors can be used (i.e: TP31B). Use germanium
types for single cells (1.2 V)

Dual 5 volt rails from
9 volt battery

A 7660 positive-to-negative rail inverter is used here in conjunction
with a pair of CMOS IC regulators, a 7663 for the positive rail and a
7664 for the negative rail (al! ICs from Intersil, second-sourced by Tele-
dyne). These regulators draw only 3.5 pA quiescent current but will

High current

regulate up to 40 mA output current. Output voltages are determined
by the ratios of R2:R1 and R3:R4. The 47n capacitors on the regulator
inputs should be ceramic types and are there to prevent instability. Cir-
cuit continues to function at battery voltages down to 6 V

2N3702

voltage rail inverter ICL7663
The ICL7660 (TSC7660) is a positive-to-negative SENSE
power supply rail inverter. it will only supply low cur- ) 4 Vin+ v Reo
rent output though. This circuit boosts the output so + GND  Veer
that some 120 mA can be drawn from the negative v T
rail provided by the 7660 19V
4
+10V J; s
X ICL7660
2N3704 1 100p]_7]
2
4| tcL7eso 5
' v 4 s
Lr
470,
2N2905
2N3702 D1
1N4148
2N2905 120 mA
1N1007 ]

I Vser
Vour
_ Vin- ° Reo

SENSE

ICL7664
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o- Waw ’VQS/V‘ NOTE: )
0 to +50V Q1 Q1 1S MJ2501
Lt pg OR5 o1 Q2.104 ARE BC448
56R Q3 1S 8C182
Q4,102 ARE BC447
Q101 S MJ3001
D2 Q103 IS BC212
17 D1,2 101,102 ARE ANY
5k6 Q2 J; a GENERAL PURPOSE
== 4700u SILICON DIODES
R1(PR1) ™ 100v D3,103 ARE 1NA002
! 100k 2D1,101 ARE 5V6
SETHT ors 400mW ZENERS
Cc2 |+ 5k6 BR1 IS 600V 10A
100u D3 R10 BRIDGE RECTIFIER
63V I Q4 10k
4+
" BR1 A,
R2 +Ca - T _3A
4 Q3 40
6ks 4 zD1 100u -
L T 6v3
— 1 0 240v
ov O- { { (@4 "4 r AC
= lt C104 N
R102 szm 100u o0
[ Qo3 6k8 T 6v3
\, | —0
E
C102 J: Q104 ?110
100n D103 L R104
63v 5k6
PR101
100k
SET HT ..-_J: C101
1k0 Q102 == 4700u
R107 g
56 YW 100V
—NNW— D101
R108
R103 47R D102
10 R105
0 to —-50V (e} 11} OR15
O— T g
s b-l- d This circuit will deliver up to 50 V on the two output rails at current up to 3 A. The
ta ise secondary of T1 must be rated at 4.5-5 A to deliver these output currents. Full cur-
t‘ﬂ'- rent limiting protection is provided. This circuit is ideal for use with audio power
in power supply amp modules requiring supply rails up to 50 V. Note: R8 should be 47R.
+0 Vin 2N3055
2N2222
2N2222
50 V/1A laboratory 4
power supply 33 oR1
2N2222
+ Vour
A series-pass regulator is employed g;"v - g:?OAv
here with separate circuits for voltage

reference and current limiting. The
input voltage should be at least

55-60 V. well filtered. The LM10 has an
nternal reference, which is made use
of here.
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RADIO FREQUENCY

Wideband amp spans
5 Hz to 30 MHz.

This straightforward wideband amp will de-
liver 6-7 volts into a 100 Ohm load over a
bandwidth from 5 Hz to 30 MHz. With judi-
cious fiddling of the value of C1, the top end
rolloff may be extended to around 60 MHz.
Input impedance is a few hundred Ohms.
Use tantalum 100p capacitors throughout,
not low-leakage electrolytics. The two tran-
sistors can be a variety of types: 2N3563,
2N3564, 2N2218, 2N2222, 2N5777, 2N918
efc.

WIDEBAND AMP

330R

IC crystal oscillator

This low frequency crystal oscillator provides an
essentially squarewave output. Upper frequency
imit1s below 10 MHz. The output voltage swings vint-
ually from rail to rai! (5 Vp-p here).

+5V

SQUAREWAVE
—O OUTPUT

100k 47k

MIDBAND GAIN APPROX 50 dB
BANDWIDTH (-3 dB) 1 kH2-30 MH2.
MAX INPUT APPROX. 4 mV RMS

Wideband amp with dc feedback

For high, stable gain, a wideband amp requires several stages with multiple dc feedback paths. The two left
hand and two nght hand transistors here form common emitter’‘common collector pairs, the common collector
deviczs providing a high impedance load for the previous transistor and a low source impedance for the follow-
ing stage. This reduces internal capacitive feedback. A CA3018 transistor array IC is used. The lower cutoff is
determined by the capacitor values. Use iow self-inductance metallised poly low voltage types.

CERAMIC
_too:.

+3-15 Vi

100 kHz—10 MHz
crystal oscillator

10n
CERAMIC

47k
OUTPUT

(MIN LOAD 1k)

CRYSTAL

100n

1k5
CERAMIC

This untuned crystal osciliator will operate reliaoly over the range from 100 kHz to 10 MHz. Output ievel
depends on supply rail, generally around one-third (peak-to-peak). Output is basicaily sinewave, but you can
‘'square up’ the output by decreasing the value of the emitter resistor of the output transistor. Dropping it to,
say. 220 Onhms gives good harmonics beyond 30 MHz from a 100 kHz crystal. While BC547 transistors are
reco nmended. many types can be used. providing ther gain-bandwidth product is 250 MHz or above. e.g:
2N5777, 2N3563 4. 2N3642. 2N2222, BF115, BFY90 etc. For crystals below 100 kHz, transistors with good
LF gain are recommended - such as the 2N3565. Supply voltage can range from 3 V to 15 V. The tnmmer
capacitor i1s to set the crystal on frequency if necessary If not, use a 100p ceramic.

77



RADIO FREQUENCY

Amateur TV TYPICAL PERFORMANCE CURVES
{(MHW710-2)
modulator/output
Stage AL U e L A R (T FIGURE 2 - OUTPUT POWER versus INPUT POWER
o viwen ¥ - "’["’"U"vswi" LA T
4 Las 5 s vy v_‘-u?v
z =
% 90 S § ns[
é % : g |si 3
; “ 5129 3
: . o
- o PR
s u;, snL f t
B .a o o 11 [ — IS
400 a0 ] 460 480 509 60 80 0 120 140 180
t CREQUEACY IMHy) P.n INPUT POWER (mw)
FIGURE 4 - OUTPUT POWER versus GAIN
FIGURE 3 OUTPUT POWER versus VOL TAGE CONTROL VOLTAGE
LTS T T T T 1 0
440 10 470 MHy P,
~ Poasettor 110 A\
& P at 2oy |
S TS ipurvswR 2 11a volae T — 2z ’5F
£ tom 1010 15V { :
« I £
é u;. ~ + —1- — ; ”
H S
5 + ~+ - 2 s
H | °
© ok + - + — & o
80 i 5 5] T 0 ~L_ 30 50 30 i W
V VOLTAGE IV V) Vg GAIN CONTROL VOLTAGE (vOLTS)
According to Les Jenkins VK3ZBJ, high level modulation for amateur TV applications has distinct advantages
over low level modulation followed by a string of linear amplifiers. The main problem with the latter approach is
getting the linearity, particularly with solidstate stages. This circuit {from Les) does the job, only requiring about
100 mW of RF drive at 426.25 MHz and standard level composite video input from the camera. Peak RF out-
put 1s 10 watts which will put quite a respectable signal on the aur.
The Motorota MHW710 UHF ‘gain block’ is readily available and comparitively cheap. Good UHF construc-
tion practices shouid be used. The MHW?710 is made for stripline termination to the pins. It shouid be bolted
directly 1o a heatsink with double-sided pc board (glass fibre or teflon-glass) butted beneath the pins with
appropriate tracks to provide termination. C1 and R1 shouid have virtually no ieads. The output filter need not
be anything fancy. a stnpline or coaxial bandpass type should do the job. Remember, you're dealing with video
bandwidths. keep it broad.
+12 VI
ANV * &
I JC
TANT. &
100n |CERAMIC MHW710 PINOUT
RV1 .
10k =
ELECTRO
IIO\'
= T TANT.
o—r RFC
22, LO0TH
composiTe TANT 3636 Moan [+ -y10s TANT.
VIDEO IN n o ’_T_L
100p CERAMIC' l"" - FILTER
CERAMIC 426.25 MHz
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Wideband cascade
amplifier

The major feature of the cascade amplifier config-
uration is the isolation between input and output.
This makes for very good stability regardless of the
load reactance. The ‘lower’ transistor is connected
as a common emitter amplifier, the "upper’ one oper-
ating in grounded base. This circuit employs two
transistors as a common substrate from a transistor
array IC (CA3046), each having hgg of 110 and f; of
450 MHz. Upper cutoff determined is by R1. In-
crease all capacitor values to reduce lower cutoffs. A
CA3018 may be used or discrete transistors such as
2N706, 2N2369, 2N3607, MPS3646 or 2N5769.

Solid-state dipper

This circuit employs a grounded-base osciltator to provide tunirig via a single-gang
variable capacitor where the rotor plates can be grourided. Simple two-
terminal plug-in coils can be used t0o. The circuit will oscillate over quite a wide
frequency range. the 100k pot adjusts the oscillation amplitude to suit the meter
and battery voltage. The series resistor to common shouid be adjusted to cut-and-
try so that the pot operates over its range. At upper VHF the 47p capacitor should
be reduced. All capacitors should be ceramic types and short leads are recom-

mended in construction

Common base
common collector
wideband amp

This amplifier configuration has the advantage of low
input and low output iImpedances — around 100
Ohms here. Two devices from a transistor array IC
are used. Use dipped tanatalum capacitors and keep
leads short for best results. You can match the input
impedance to the impedance of the source by vary-
ing R1, which varies the emitter current of the com-
mon base stage and hence the input impedance.
Linearity of this configuration is very good, but gain 1s
not high

MIDBAND GAIN (LOADED) APPROX, 32 dB.
BANDWIDTH (-3 dB) APPROX. § kHz-4 MHz.
ALWAYS GROUND PIN 13 OF CA3046

© 50 V METALLISED POLY TYPES

OR TAG TANTALUMS (WATCH POLARITY)

R d
MPF102 /;

on 2 10k

1N914

PLUG-IN
con

L

AN

R1
3k9

CA3046

MIDBAND GAIN APPROX. 17 dB.

BANOWIOTH (-3 dB) APPROX. 150 Hz -3.5 MHz,
MAX. INPUT AT § V SUPPLY APPROX. 40 mV RMS
ALWAYS GROUND PIN 13 OF CA3046

100k

10-100k
SEE TEXT
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SWITCHING/TIMING

Tone operated
switch

This is a new approach to the
idca of operating a switch by

mcans of a tone. such as a
whistled note. It avoids the
problems of acceptor filters

formed by twin-T networks in
the feedback paths of op-amps.
They ecither oscillate or fail to
discriminate against loud noises
pitched just outside the acceptor
frequency.

Gate I1C3a squares up the
input  waveform  and  triggers
ICla and ICtb on the rising
edge of its pulse. ICla produces
a short pulse (approximately
20 pus) which is applied to gate
1C3b.

ICIbis set to a time delay that
cquals  the period of the
accepted frequency. It forms a
reference which measures  the
period of cvery cyele of the
incoming signal.

IC2a is triggered  on its
negative cdge by the output
pulse of 1CIb. At the desired
frequency the pulse from 1C2a
(which is short — about 20 ps)
will appear at the gate almost
simultancously with the pulse
from 1Cla. These two pulses
overlap, causing an output pulse
at the gate.

The output pulses appear at
mtervals of T (period of the
acceptor frequency) and since
[C2bis timed longer than T it is
repeatedly retriggered and its
output remains high  for  the
duration of the signal.

(Note diagrams of waveforms)

When the incoming signal is
too low in frequency. pulses do
not coincide at gate 1C3b.

When the incoming signal is
oo high in frequency. ICIb is
prematurely retriggered,
remaining permanently high at
pin 10 (Q). causing climination
of any pulse output from 1C2a.

(h Ideally. C in ICla and
ICIb should be the same value
to equalise start up delay upon
triggering. but with small values
of C this delay is negligible.

(2) Frequency of acceptance is
controtled by R and C on ICIb.
Bandwidth of acceptance s
controlled by R and C on 124,

(3)A 4011 can be used in
place of the 4093 for 1C3, but
the latter is probably preferable.

(B ICs 1 and 2 are 4528 dual
retriggerable monostables.

(5) 1C2b can be connected to
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+10V

RISING EDGE OF (2)
TRIGGERS (3) AND (4)

+10V
—H:"’“‘

®

@ | ‘l‘L‘

FALLING EDGE AT (4)
TRIGGERS (5)

+10v

NO
OUTPUT

5

Input frequency is below the acceptor frequency.

Input
frequency
within acceptor
range.

IC3b

PULSES (3) AND (5) APPEAR
SIMULTANEOUSLY AT GATE.
HENCE THE OUTPUT TO TRIGGER IC2b

@JFLH

o AT 1l
'X'ALMOST/

DIMINISHED
TO ZERO

®

1

s
‘

[T

OVERLAY ZONE
FOR (3) AND (5)

Input frequency higher than
acceptor frequency. IC1b
retriggers before timing intervai
elapses — its output is high and
waveform (5) disappears — IC2b
cannot be triggered

ov +10V
+10v
50 ic3b OUTPUT
12 13 Q
o ® o
Ic3s 3 16 s
® P oc "
i 3
4 6
5 s "
0__‘{_‘ 8 2} am
INPUT 1 1C2b :r a7k

tn 22k 1

)J @ oV +1ov

ov +10V

+10Vv +10V 1C1.2 4528 (dual retriggerable monostabie)
l IC1b I 1C3 4093 or 4011 (NAND Schmitt trigger)
1 13 ]Q 58 16 Q f =2 kHz
10
® ic2a
L—12 4
14 8 2

15 1
1n m Y 40p ™

— ]

oV +10V ov +10V

Audio frequency switch. Sine wave input (peak value equal to supply
voitage) applied to input will cause output to go high within a narrow

frequency range only.

be  positive or - negative | “hands-free” - whiste-switched | 90 Hz and 2 kHz respectively.
edge-triggered: it does  not | intercom in my - workshop This arrangement  can  be
matter which. 1C2a. however. | (where T frequently have dinty | made 1o switch on o o few

must be negative-edge triggered. | hands).

(6) The input signal  should In & breadboard assembly | way'. and switch off to a few
rise to a peak which is about | using two complete circunits, the | bars of - Colonel Bogic'.
cqual to the supply voltage to | values of C and R must be | Needless to sav. the circuit will
ensure reliable triggering. chosen for [Clb: low note — In. | also find use ‘in less frivolous

(7) The circuit will not trigger | IMS: high note — In. IM. applications.,

at one half or one quarter of the
aceeptor frequency.
intend to use the circuit in a

used.  The
aceeptance

Cheap greencap capacitors were
frequencies
measured

When a sine wave (peak value
of to

were

cqual supply

' whistled bars of 1 did it my
\
\
) voltage) i

applied to the input and output B



Wide range
touch switch

Most capacitive touch switch cir-
cuits use a comparator, where
the reference input must be
trimmed, and retrimmed if the
supply voltage is changed.

I wanted to avoid this as I
wished to use the switches in a
logic designer, with the supply
variable over the CMOS range.

The resulting circuit needs no
adjustment and operates happily
over the range 4-18 V (the lower
limit of the op amp to the upper
limit of the Schmitt trigger).

The output of the Schmitt
trigger astable IC1, R and CI.
is fed to the capacitive divider
C2 C3, rectified and then sent to

will go high within a certain
narrow range of frequencies.
Outside this range the response
will be zero.

The frequency at which the
circuit responds is a function of
the time constant set by the
capacitor and resistor on 1CIb.
The “breadth” of the response
range depends on  the time
constant set by the capacitor and
resistor on 1C2a.

&

SWITCHING/TIMING

TOUCH PLATE

10u/25 V

R3 220k

9 oV +
418 v
Ic2
YaxLM3401
PULSE OUT

both inputs of the Norton op
amp comparator. The capacitive
divider principle is well known
and previously published. How-
ever, the way it is employed in
this circuit is my own idea.
R2 biases the non-inverting
input just below the inverting
input, thus the output is nor-
mally low. When the plate is
touched, the resulting drop in
voltage is sent to both inputs,
but in the case of the non-
inverting input it is delayed by
R2 C4. Thus the inverting input
momentarily goes below the
non-inverting input, turning the
op amp on for that time and

producing a short positive pulse
at the output.

The op amp swings over virtu-
ally the entire supply range,
resulting in a reasonably clean
pulse with no switch bounce.
This pulse may be used as a trig-
ger for a monostable; or sent to
a Schmitt trigger for squaring
up; or sent to an op amp or JK
flip-flop toggling circuit; or any
other controlling function.

A LM3900 can be used
instead of the LM3401. As both
the op amp and the Schmitt trig-
ger come in quad packages, the
circuit is ideal for banks of four
switches.

+12vV
16

1Hz

+12V 4518
Voo '
MM5369 i
8 . (a) i (b)
— 60 Hz T5{EN : Q4
100n 3 h %
2 cL ) ﬂ | - a m
3 5 9] Q2 © 10 > [
10M +12v I 13 15 1 8
12k
27 T-I-_| X1 T 27p 2x IN914 10 Hz ORESET BC548
" X1 3.58 MMz -

1 Hz clock generator

Geoff Nicholls, ETI project
engineer, designed this circuit
which has been used with a
Microbee to get lap times at
sporting events.

The | Hz and COUNT/
RESET signals were connected
to CLK and CTS of the serial
port, and the port supplied the

+12 V to the circuit.

I initially wrote the timing
program in BASIC, which was
able to poll the serial port fast
cnough to work alright. How-
ever, the latest program is in
machine code and takes advan-
tage of the Z80 PIO’s control
mode interrupt feature.

The COUNT/RESET switch
resets the last decade divider,
so the overall timing is accurate
to within 0.1 second of switch-
ing to COUNT. The other half
of the dual decade divider is
set up to divide by six by reset-
ting the counter to zero when
Q2 and Q3 are high.
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Low cost
appliance-timer

I originally designed this timer
for controlling irrigation sys-
tems, particularly  systems
where frequent short duration
applications are required. It
proved very cheap, easy to
make and reliable. Subse-
quently it has proven equally
valuable for longer period tim-
ing applications, turning lights
on and off each day, turning
open field irrigation systems on
and off twice a week and so
on. In short, this timer will
lends itself to any application
where cheap reliable control is
required.

The basis of the timer is
Exars’ 2240 programmable ti-
mer/counter. This is actually a
555 with its output wired to a
binary counter. Eight outputs
are available and they change
state in the normal binary fash-
ion on every pulse from the
555. The timing period of the
555 is set by an RC network
on pin 13 of the XR 2240.

The counter is arranged in a
‘wire’or’ configuration through
the DIL switch. When the
counter outputs match the
switch outputs the output pin
of the 2204, pin 10, goes high
and counting is inhibited until
the next trigger pulse.

The timer uses two of these
counters, one to measure inter-
val and the other duration. To
initiate circuit action, SW3, the
start button, is depressed. This
puts a negative going pulse
onto pin 11 if 1C2. The rising
edge of this triggers the 1C.
Pin 10 goes low and switches
off Q2. This drives the collec-
tor up almost to the supply
rail, turning on Q3, and thus
the relay. It also acts as a posi-
tive going voltage on pin 11 of
IC1, and so triggers it. The cir-
cuit operation of IC1 is now
identical to IC2. The positive
going voltage on pin 11 initi-
ates the count sequence, pin 10
goes low, turning off Q1 and
turning LED2 on. Incidentally
this also puts a low voltage
back onto pin 11 of IC2, thus
effectively resetting its trigger
circuits.

The result of this is that both
counters are counting at the
same time. However, they are
not counting at the same rate.
IC2 (the duration timer)

reaches its turn off count long
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before the interval timer
(IC1). When his happens pin
10 of IC2 goes high and so
turns the relay off.

The circuit will now wait for
IC1 to finish counting. This de-
fines the ‘interval’ When it is
finished pin 10 rises rapidly,
becoming a rapid positive
going voltage for pin 11 of
IC2, and it thus has exactly the
same effect as the original start
pulse. The whole sequence re-
peats itself again.

The duration of the two
timers is set by a combination
of the timing period defined by
the RC network on pin 13 and
the setting of the DIL
switches. T=RC subject to the
limitation that R should be be-
tween lk and 1M and C be-
tween 7n and 1000n. Pin 1
will, in fact, change states at
this rate, pin 2 at twice the
duration and so on. With eight
outputs it is possible to derive
accurate timing intervals 255
times longer than RC. This
gives an approximate timing
limit of about 70 hours.

Construction is quite
straightforward, paying atten-
tion to polarity of diodes and
capacitors. Make sure that the
choice of filter capacitor is
rated above the rectified volt-
age, ie: >12V for 240V
switching circuit and >32 V for
24 V  switching circuit. The
manual override switch must

be a DPDT with adequate cur-
rent capability and standard
size (not mini) to enable suffi-
cient separation between leads
when soldered. Be sure to con-
nect the output leads to the
poles, with both mains leads at
one throw and both relay leads
at the other. This setup pro-
vides isolation between the two
streams, but it is still necessary
to pair the active and neutral
leads on each pole to reduce
the risk of short circuit and to
comply with the standard wir-
ing convention.

The choice of relay, manual
override switch, fuse and wire
gauge is decided by the output
requirement. Usually 5 A at
240 V is adequate for your
own use, but 10 A is safer if
the unit is installed elsewhere.
For irrigation control, a 1A
fuse on the 24 V line allows an
adequate margin for circuit
and solenoid operation.

I generally use a
185x70x160 mm metal cabinet
(such as sold by Dick Smith)
for housing the unit as it pro-
vides a good amount of room
inside for isolating the mains
and transformer and can be di-
rectly earthed. For external ap-
plications, the timer can be
housed in a rigid PVC juntion
box, with supply and output
run through conduit, trans-
former and PCB fastened with
nylon bolts and all holes sealed

APPLIANCE ‘ON

with silicone.

Once construction is com-
pleted, confirm the 12V sup-
ply. Then turn on switch 1 of
each DIL switch, grab a stop-
watch or watch with seconds
clearly displayed and power
on. The red LED only should
be on. If one of the timers has
accidentally fired (either green
LED is on) turn the power off
and on again. When ready, de-
press the ‘start’ button and
start timing immediately that
you release it. Timing extends
until the moment that the ‘ap-
plicance on’ LED cuts out.
Adjust RV2 and repeat until
the required duration is ob-
tained.

Repeat the above for the in-
terval period, adjusting via
RV1 and timing from when
you release the start button
until the ‘appliance on’ LED
lights for the second time.
Having completed this, bundle
up your timer.

If the timer is being dedi-
cated to one purpose with con-
stant interval and duration
periods, you can streamline the
project (and the cost) by hard-
wiring the timer output con-
nections, deleting the manual
override, mounting the fuse in
a PCB holder and connecting
the appliance leads directly to
the relay, bringing the all-up
cost of components down
below $30 for 240 V at § A.




Frequency-operated
switch

tection of any rotation device.
The input may be either a sine,
square or triangle wave.

The circuit uses the LM2917
frequency/voltage converter in
a switch mode so that when the
input frequency exceeds a
specified amount, its output
will go high. This causes the
transistor to switch on, turning
on the relay and switching the
contacts.

The 22k resistor R1 may be
varied to change the frequency
at which the device switches.

This circuit was designed by A.
Macdonald of Croydon Victo-
ria. It will turn on a relay (or a
triac, SCR etc) when a given
input frequency is reached.
Using the components shown
in the circuit, the switching
frequency is 480-500 Hz where

. _ 1.27
switching vcc X R] X C|

The IC can interface directly
with proximity switches and
can be used for overspeed pro-

SWITCHING/TIMING

17V
12 Vac
240 Vac I i 7812 +12vV
+
< 1000, 100n
Tzsv TTANT
< *—» 0V
+12V
Ra q; 17V
Va t T
5 0 5 RELAY
LM2917 N- 3 7
1 2 3 4 220R
INPUT _L Q1
Ci1 -~ BC337,
METAL 10n 100K BD139 elc
POLYESTER T
oo o —o *—o0v
Rt 1p
22k TANT

17—~ Vagiay 17
R = ——————— Rpgray = —1| Rrgray
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Latching switches
This circuit  allows individual,

momentary-action, push to make
switches to be used in a ganged,
latching mode for logic or low level

audio signals.

When a switch is pressed the
common reset line of all the latches
sees a momentary ground, through
C1 and its associated diode, this
resets the previous selection and
allows the selected output to

latch.
A number of different devices

couldbe connectedtothelatchout-
puts to provide various types of
switches, bi-lateral switches are
shown on the circuit. Further stages
can be added to the bank as re-
quired, by connecting to points A

RS
10k

and B.

TO FURTHER SWITCH
SECTIONS IF
REQUIRED

NOTE.
1C1,2 ARE 4011
D14 ARE 1N916

83




SWITCHING/TIMING

UJT timer

A unijunction transistor can be
employed to make a simple timer
for periods up to a few minutes.
The time delay you get with this
sort of circuit is:

C3 = Cl/Ao

Rl = A0/Q.2.pi.f.C(2.A0 +1)
(Ao is the gain of the high-pass
filter; pi = 3.1416).

The time constant of R3.C4
must be greater than five times the
period of variation of the input
signal.

Now determine the gain of the
output stage. You can make this
part of the audio preamp drive the
output stage and give it quite some
gain. Or, if you are adding on this
squelch to an existing circuit, op-
amp 2 might simply be a buffer with
a gain of one. Its gain is simply R5/
R4.

Driving VMOS switches

VMOS devices make excellent
switches as they can handle high
voltages and/or large currents.
Some special types are made just
for this application. However, if
you need to drive them from TTL
or CMOS, then the drive
requirements differ. These two
circuits show the different ways.

Video switch

A JFET with a low on resistance
and a high off resistance (and low
capacitance) makes a good
wideband electronic switch. With
decent RF construction (short
leads, proper shielding), this
switch can provide an off attenua-
tion greater than 80 dB and
insertion loss of 6 dB, sometimes
less.
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Touch-on, touch-off switch

TOUCH
PLATE

™

This circuit can be used to switch a
lamp on and off, an electronic
motor, a radio or other electrically
operated device.

The 3900 op-amp (only one from
the quad package) amplifies stray
hum fields picked up on the body,
triggering a 555, the output of
which drives a 4027. The output of
this latches high and the transistor

Battery saver

This circuit automatically cuts off
the supply from battery-operated
equipment should it be accidentally
left on.

The 4060 is an oscillator and
counter, determining how long the
power is supplied. The values
shown provide an oscillator around
30 Hz and the counter provides a
division ratio of 16 384, resulting in
a delay of around nine minutes.
The last stage output of the 4060
(pin 3) goes high at the end of the
count, turning off the BC557 and
BC547. Only a tiny current is then
drawn from the battery, via the
10M resistor. To reset the circuit
once it has timed-out, simply turn
off the switch and turn it on again.
This could actually be a push-
button.

+9V

o

555

+9V

SWITCHING/TIMING

operates the relay, the contacts
switching the load.

Supply voltage is relatively non-
critical; five to 12 volts is OK.
Make sure the voltage rating of the
relay coil matches the power
supply voltage though.

The circuit may be sensitive to
thunderstorms — keep the touch-
plate area small.

+9V
™
5 6 |16
3 2k2
4027 BC547
1
4 7 |8
= oo & 250 OHM
T RELAY

||-—|F'

27k

o ON

OFF \

BC547

o]

33n

4060

TO
CIRCUIT

100k

!8




SWITCHING/TIMING

SCR1
8 4
"
10k
IC1
555 3
al
J 'r’_L NOTE:
10n 1C1 1S 555
T 1N4001 PIN 7 IS NOT CONNECTED
Q115 8C337, ZTX300 ETC.
SCR1 1S TIC 206
ZD1 1S 12V ZENER
TYPICAL CONNECTION SCHEME .
STANDARD CEILING ROSE Mains time delay switch
L RED RED
5 © Ideal for a corridor light timer. The switch is a main-
SUPPLY BLACK BLACK A rated momentary action pushbutton. When it's
Oo— pressed, the timer will operate for a time equal to 1.1
N R.C,. At the end of this period, both the load and the
circuit are disconnected.
LUE BROWN
BLU 3 2 3
TIME DELAY
CRYSTAL 32.768 kHZ o )
X ? e °
l CD40608 3 CD40248 1
LAMP 20M 10 4Hz !
= RESET RESET 7 |
12 IGL a_L 2f 11| 3| 4] 5| 6 =
! 330k 45V = a1 3] 2
2ze PK S0 vz CD4082B
= 1
1 PULSE SEC| g, 1 PULSE MIN
n
START SW1 =
PB1
TRIGGER -
ICM7250IPE |
RESET AL
6 isv
5 V BUZZER "4 CDA001E gl7|6([5fal3|2]
47k
Programmable o
- n
0-99 seconds/minute S s e 2
timer . E E
G G
10k sSwa SWs
TWOQ-DECADE BCD
s THUMBWHEEL SWITCHES
PB2 1 - OFF
pCRa08280 5 A 0 - COUNTING

S0k

This precision programmable timer can be set to time elapsed ntervals up to 99 seconds 1n one second
increments or 99 minutes in one minute increments, using two BCD thumbwhee! switches. The timebase 15
selected with SW1 (seconds or minutes). The period 15 selected with the thumbwheel switches. This sets the
7250 programmable counter. The start pushbutton, PB1. resets the oscillator and counters and counting
begins. The 7250 counts until the pre-programmed value is reached. at which time it resets. pin 10 of the 4082
15 enabled and the buzzer sounds. Pressing PB2 turns it off
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Analogue
frequency meter

H. Nacinovich of Gulgong NSW
says that this circuit is simple,
easy to build and get going. and
uses very little standby power.

There is no rcason why it
could not run off a 9 V radio
battery but some form of power
supply voltage regulation s
recommended.

The circuit might be built into
a suitable casc, complete with a
meter, or it could be used as an
outboard adaptor (i.e: minus
mcter movement) which can be
plugged into an ordinary
multimeter.

Alternatively, although I have
not tried this. it could be built
into an existing multimeter casc.
For cxample, it a  spare
multimeter is on hand once might
be willing to sacrifice. say. the
‘Ohms’ ranges and convert the
associated switch positions  to
‘Frequency’ ranges. The
modification should not be
beyond the ingenuity of most
hobbyists.

Another  possibility s to
incorporate it into an audio
signal gencerator.

I must confess that the circuit
does not involve any new idcas.
However, | have not seen any
analogue  frequeney  meter
projects published recently. So,
I thought that this project might
be appreciated. if not by the
advanced enthusiast, then  at
lcast by the newcomer or one
with limited cash and limited
sparc time.

There have been plenty of
digital frequency meter circuits
published recently. Bearing in
mind the performance capability
of such circuits and the relatively
low cost of digital 1Cs these
days. the popularity of DMFs is
not surprising. Even so. I would
not consider a DFM cither a
simple or a cheap project to
build.

Despite all  the  obvious
advantages of a DFM there are
many situations in which one
might get by quite happily with
an analogue meter which covers
the audio to sub-radio spectrum
and has about the same order of

INPUT
BUFFER

i}
MONOSTABLE ic1

Ve

ouTPUT
BUFFER

74C00, 4011 etc.
+5 Vto +12 V REG.
PIN 14.1C1
PiN 7, IC1

+Vg =
0 V (GND)

*SELECT C1 FOR FREQUENCY RANGE.

eg: C1

1R, X fuax

Figure 1. Simple monostable configuration.

Figure 2. Modified frequency meter.

CALIBRATE

1IC1 ~ 74C00, 4011
Q1. G2 - PN3563, BC159, etc

*C1 = SOp MIN

SELECT FOR FREQUENCY RANGE
Ve = 4512V

Theoretical max. Recomm.
frequency of calibration
R1 C1 measurement FSD
100k 100n 143 Hz 100 Hz
100k 10n 1.43 kHz 1 kHz
100k 1n 14.3 kHz 10 kHz
100k 100p 143 kHz 100 kHz
accuracy as. sav. an ordinary | produces an  output  current
multimeter. Now, if such a | signal  which  is  lincarly
device could be built using a | proportional  to  the  input

single. low cost 1€, a few passive
components, a simple  power
supply and. possibly. a meter
which is  alrcady  on  the
workbench or Iving idle in a
cupboard somewhere, well ...
The circuit described has the
best balance  of the  desired
features. 1 incorporated it into a
Wien bridge-type audio
oscitlator which | had previously
built and used the meter o
monitor the output frequency.
The obvious advantage of this
arrangement is that [ need not
rely on the dial calibration which
is subject to too nany sources of
error. From tests | have made to
date. the lincarity and stability
which can be obtained with the
circuit are  surprisingly  good
over the entire range of my
oscillator, 20 Hz to 200 kKHz,
The circuit shown in Figure |
is based on the use of CMOS
NAND gates in a  simple
monostable  configuration e lt

frequency.

Two gates. ICIband IClc ot a
quad package form the heart ol
the monostable. 1Cla and 1CHd
are employed as  input  and
output  buffers  respectively.
Their  purpose is mainly  to
square up any rounded corners
on the input and output signals.

The output from ICId is in
the form of a series of positive
rectangular pulses of constant
width (determined by the time
constant R1CT) and a frequency
equal 1o the input frequency.
These pulses are integrated and
the resultant signal is applied 1o
a4 meter movement of suitable
sensitivity.

1 used an ordinary multimeter
movement  with 30 pA FSD
sensitivity but there seems to be
no reason why o less sensitive
movement  (e.g: 1 1aA FSD)
could not be used provided that
the values of R2. R3 and VRI
areadjusted accordingly.

TEST & MEASUREMENT

Calibration will depend on
the choice of component values.,
thc mecter sensitivity and on

variations between ICs  from
different manufacturers. Thus
some  experimentation  with
component  values  may  be

necessary and the values shown
are therefore meant as a guide
only.

With any combination of R
and Cl. the upper limit of
frequency  which  can  be
measured will depend on the
product R C1. As a rough rule
of thumb choose R1 CI to be
cqual to Uf,... where f..
corresponds to the chosen input
frequency  for  tull  scale
deflection.

Then. with an input signal of
known frequency adjust VRI
for a suitable meter deflection.
It is possible to cover difterent
frequency  ranges  simply by
switching in different values for
Cl1. leaving all other component
values as they are. For example.
to increase the range by 10,
reduce the value of C1 by 10,
and vice versa, Some trimming
of component values may be
necessary.

Calibration will also depend
on the supply voltage which
should be regulated. 1 have used
a 12 V. mains powered regulated
supply. but if a4 9V battery is
used 1 would recommend the
us¢ of a series regulator with low
standby current. such as the
RAI0S.

Figure 2 is & modified version
of Figure 1 and it gives a very
good performance. It is useful
when the input signal needs to
be conditioned. such as low level
sine waves. to produce a square
wave input to the monostable
portion of the circuit.

Basically, 1C1a and 1CHd are
wired as a Aflip-flop  which
changes its output state with a
snap action when the inputs to
these gates alternately go low.
There are a number of different
ways of driving such a flip-tlop,
but in this case T chose to use a
pair of transistors connected as a
differential amplifier.

This has the advantage that it
can be de coupled to How
trequency. ground referenced
signals and it also gives a modest
amount ot signal amplification.
However., this arrangement does
need a dual power supply. The
input sensitivity is better than
200 mV p-p. depending on the
gain of the transistors and the
supply voltage.

~—



TEST & MEASUREMENT

EL ~O+12V
cs
MSF LSF ;J;mom
— — —_— —_— A
_— | — -— - -]
- - — — c
15 oIt [ | Dise2 [ | Dise3 oisea [ oises ©
-— —_— — e — E
_— - — —— —_—— F
R2 e — — — al
R8-14
sion 1 '1 ALLBIOR [T[[2[®
Ol AY AY 34 (= 4 |
v ——-so— BY ]
2p Wi |
{ Omm—ie CY Q1 a2 a3 ot [+ i
N
\ Re ”Jﬂ A7
10K 106
10} 18 1 [ ?
CLK | 17
1Y gs €2 | U
19
(20
10 7 3]rz]re] 2 ”J; CLK RES
Ic1e 2 [s]e]® 12 2 O +12V
|
9
aoof11[e]s 1of3 ]2 }
4
Aok, | - e
| Kcrd e '.‘c‘i'.i’m
3 | ™ 218 40208
| 1C3.4 ARE 40178
7 | ICS 1S 45348
[ | = 1C8 I8 40038
| R 1C7 15 40828
e 3 IC8 IS 45118
3 | T IC9 IS 40138
cl | 14 [ A mamsacw:g
[z LI 13 12 or &, 5 CEBY 1 ANY LED
LN SWib M o DISP1-6 ARE ANY
A 9 12 T 7-8EGMENT
16, 13 ? MON CATHODE
— 4 0 Ao ca LED DISPLAYS
D ,; 2n XTAL? IS CRM500A
32 ,,J CERAMIC
p2 7™ 0 1 n RESONATOR

Digital frequency meter

The design shown is an alternative to
those projects for DFMS that utilize one
of those new-fangled all-in-one DFM
chips. As you can see from the circuit
diagram, the only additional circuitry re-
quired is an input preamplifier and a
suitable regulated 12 V power supply.

ICS is a real-time five-decade counter
incorporating a multiplexed BCD output.
With the aid of IC8 (a BCD-to-seven-
segment decoder) and transistors QI-5,
the counter and display section of the
DFM is formed. The BL ANK pin on
IC8 is used to extinguish the displays while
ICS5 is counting, otherwise pin 4 of IC8
should be connected to the positive rail.
The frequency reference oscillator is
somewhat unique in that a 500 kHz
ceramic resonator is used. In practice it
offers reasonable accuracy; however, the
circuit can be easily modified to use a 1
MHz quartz crystal. In this case, the con-
nections between IC2 and IC7 of the fre-
quency divider section will require the in-
puts of IC7 to be connected to pins 3, §,
12, 14 and 15 of IC2. Pin 14 of IC3 should
also be connected to IC2 pin 2, and a
suitable multiplexing frequency of around
1 kHz should be fed to pin 10 of I1CS.
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DIVIDED REFERENCE SOURCE
{1.E. 100Mz,10Hz, THz}

GATING PULSE
{1.E. 10mS,100mS, 1S}

MONOSTABLE PERIOD 1 |

ICte RESET

ICS RESET

==

to give the reading period of the display,
when triggered, by enabling IC8 and
disabling IC9a. At the end of the
monostable period, a short pulse is pro-
duced at S which resets the counter. ICle
is there to ensure that IC9a is not enabled
before the reset pulse to the counter is
produced (see T), otherwise all hell will
break out!

Finally, the D-type flip-flop that re-
mains is used as the basis of the overflow
indicator; on the transition of the counter
from 99999 to 00000, a pulse is produced
at ICS pin 15 which latches IC9b pin 1
high, thus lighting up the LED. Pressing
PBI resets the whole system.

Depending on the position of SW1b,
either 1Hz, 10 Hz or 100 Hz will appear at
IC9 pin 11 (see Fig. 2, point P), where
IC9a is a D-type flip-flop configured to
divide by two. Should IC9a be con-
tinuously enabled, the output of IC9a
will, in fact, be a square wave of half the |
applied frequency with a mark/space ratio
of 1:1. This means that for a 1Hz applied
frequency, 0.5 Hz will appear at IC9a pin
13 and the time for which the cycle will be
high is, in fact, one second. This is then
fed to the gate IC6a. However, only one.
such gating pulse is produced, after a cer-
tain time period set by C3 and R18. The
monostable formed round 1Céc,d is used




TEST & MEASUREMENT

Eight traces on
single trace scope

This simple and inexpensive circuit
¢ n display up to eight traces on a
single beam oscilloscope. Even
t ough the capacity of such a simple
Jircuit is limited, it will be fine as part
of a home workshop. The frequency
response is DC to 100 kHz with the
circuit shown, and the scope sen-
sitivity. should be OV5 per division,
preferably DC-coupled.

IC1 is the clock oscillator: SW1
selects chopped or alternate mode.
RV1 allows the frequency to be ad-

INPUTS

12345678

Ica

6 11

W

ococwmp
s
4
a5

VEO %] 1 m[ 9

justed over the range 10-30 kHz or
200-700 Hz depending on the setting
of SW1. The counter IC2 controls the
two analogue multiplexers 1C3, 4.
One, two, four or eight traces may be
selected using SW2, which couples
one of the counter outputs back to
the reset pin to reset the IC after the
desired count length. The analogue
inputs of IC3 are connected to a
voltage divider, R3-9, and the output
is connected, via R10 and RV2, to the
negative input of the op-amp, IC5.
This allows the offset voltage of the
op-amp to be adjusted over a wide

4

2

5
SWZ

1
R3-9

12
15
14
13

NOTE.
IC1IS4011B
IC2 IS 45108
8 IC3 1S 40518
IC4 1S 40518
6 IC5 IS CA3140
Q1 1S BC1078

K3

I
~VE O—=_

range. The trace changes position by
changing the offset voltage, which
has no effect on the gain of the op-
amp. RV2 allows the voltage offset
between the upper and lower traces
to be adjusted from +0V3to +3 V, ie
RV2 is the position control. Separate
controls aren’t needed here. The
eight channel inputs are connected
to the analogue inputs of IC4.

The circuitry around Q1 and
SW3 is to allow external triggering of
the scope. This circuit isn't strictly
necessary, but will often give a better
display. The whole circuit is designed

fora +6 V power supply, and the in-
clusion of IC3, 4 means that +7V5
should never be exceeded.

Why is IC5 wired in the inverting
mode, when the non-inverting mode
would give better results? The offset
adjustment of a non-inverting low-
gain amplifier using the method
shown here would affect the gain.
Also, the inputs should not be left
open-circuit as this will cause not-
ches on the traces. The inputs should
therefore be connected to an inver-
ting amplifier, preferably with an at-
tenuator due to the low sensitivity.
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EHT meter

This simple dc meter circuit will read 0-5 kV and 0-10 kV. A high im-
pedance input op-amp is used as a meter amplifier, driving a 100 nA
moving coil meter calibrated 0-5 and 0-10 to read kilovolts. The input
divider comprises a 1000M resistor, made up of 10 x 100M resistors or
a 1000M EHT probe, and a 100k resistor. These should be 5% types at
least, preferably 2% types. A Class 2 or Class 2.5 (common type)
meter movement should be used which will provide 2% or 2.5% full-
scale accuracy. The resistive divider need not be any more accurate.
The two zeners on the input provide over-voltage protection. Calib-
ration is simple. Short the input and adjust RV1 to zero the meter. To
calibrate the 10 kV range, set SW1 to 2 then apply 1.00 volts across
R11 and adjust PR1 so the meter reads full scale. For 5 kV, set SW1 to
3 then apply 0.50 volts across R11 and adjust PR2 to read full scale on
the meter. Resistors R1 to R10 should be mounted in a 'string’ and
covered in heatshrink tubing to prevent arc-over between their ends at
peak voltage. Use 2W or 1W resistors for their voltage rating.

H.V.
PROBE

R1 R2 R3 R4
100M 100M 100M  100M

+9V -

ct
0.1v
DISC

oV =

R5

PR2
100M

R6
100M

R7
100M

R8
100M

R9
100M

NOTES:

ICt = CA3140
R1-10 = 100M 0.4W
ZD1,2 = 3V3 ZENERS
M1 = 100uA METER FSD

PR1
10k

METER
ZERO

R10
100M

R11
100k

0-100°C thermometer

A precision temperature sensor. the LM134, pro-
vides an output of 10 mV K. The LM10 provides
‘normal’ temperature offset and amplification so that
a mowving coill meter movement can be used to
indicate temperature

* TRIM FOR TEMP. SPAN

** TRIM FOR ZERO 100 A

+

-t

L—

O +

LM134
LM334
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100k 1%
- — AN
INPUT

10 mv 100 nA
FULL-SCALE
1N914
+ 0
100 nA
—
15V
[o —
ON

mV-nA meter amplifier

This meter amplifier can be calibrated to read either 10 mV or 100 nA full-scale. Zero set is
provided by the 2k trimpot and fuil-scale calibration by the 5k trimpot. The back-to-back
diodes on the input provide input overrange protection.
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This permits a single-channel CRO to be turned into a dual-trace unit. Two modes
of display are provided: ‘chop’ and ‘alternate’ When examining frequencies bet-
ween dc and about 15 kHz ‘chop’ mode is used as trace speed across the screen
(timebase speed) ts relatively slow. About 15 kHz, ‘alternate’ mode is used when
the timebase makes separate sweeps of the screen for each trace

Two preamps are used. each having a bandwidth extending from dc tc about
2000 kHz. The outputs of the channels are switched to the CRO input by an elec-
tronic changeover switch compnsed of IC7¢-d and IC8f. driven by an oscillator.
Two oscillators are used, one for the chop mode, one for the alternate mode, as
different switch speeds are necessary

Setting CV1-CV4 1s critical. Procedure 1s identical for both channels. Inject a
1 Vp-p 100 kHz squarewave into Input 1 and set SW2 to the 1 1 position. Setting of
SW1 is unimportant. Set RV1 to maximum and RV2 to mid-position. Cornect a
CRO to the output of IC2 and adjust for the best squarewave response (No over-
shoot and least rounding). Then move to IC3's output and adjust CV2 for best res-
ponse. Repeat the procedure for the other channel

t
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OATA oV Logic
g . INPUTS
i analyser
2 4
4] 131 14} 10 When testing logic circuits it is often
PR1 CLR2 V¢ PR2 ,_‘_\) olelnlo]2l=n |2 necessary to know the simultaneous
R1 2 = , 2 20 state of several nodes. To do it, you
mé D1 o ' need a bunch of logic probes or a logic
1 1 state analyser. The ‘professional’ tool
Ic1 ic3 — is all-singing-and-dancing, and expen-
1 6 A 10 s_ive. This cfrcuit is a simpler implenta-
+——dcL8’1 Q1 w 6 — tion. Eight input bits are latched and
. displayed. controlled by the CONTROL
CLEAR | <;~D :LK‘ 5 PRI vfelefe[okefe]e legamy from mecirw::ybeing analysed.
? I it has three triggering modes: with
4 RS.12 SW1 at 1, it latches on a rising edge on
m 220R the control input; with SW1 on 2, it
10k NOTE: latches on the falling edge control
CONTROL :g; :§ ;:tg; input; with SW1 on 3 it latches when
INPUT O 103 15 7408373 PZZ is pressed. PB1 clears the latch.
! ‘MANUAL’ ~
I LATCH LED3-10
] PB2 -~
5 O ov
QO +15V
Centigrade thermometer 2008
This simple circuit can be used to measure temperature in Centigrade degrees and will 5k6
read out directly on a standard digital multimeter. The LM336 is a precision 2.5 V voltage
regulator, the LM335 a precision temperature sensor. The LM308 output provides a 'stiff’
reference scaled up from absolute zero. The 2k trimpot is set to provide 2.73 V between
pin 6 of the 308 and common. The 10k trimpot is set so that you get 2.982 V across the
LM335 at 25'C. The LM335 can be used for contact temperature measurement. > LM336 Tl Tl — 2 10k
L
ADJUST FOR 2.73 V £
AT PIN 6 OF LM308 =
Logic probe Range extender
D1 1N4002
= ‘ RED . .
a2 ‘L'ég:w“ Barry Boyvq of Lalor Victoria | Meter Zener Extended
18 sent us this idea. Range Voltage Range
A problem with multimeters | 5V 10V 10-15 V
is that the 5, 10, and 50 volt | 10V 10V 10-20 V
PROBE  R1 68k range selection do not allow | 3V 5V 520V
very accurate determination of I LR dezdy
voltages that lie just outside the
range, like 12 volts.
He uses a 10 volt zener to con- l——-ﬂ—‘—@-ﬁ
BLACK vert the five volt range into a 10- ZD1
ALLIGATOR 15 volt range. In a similar way, | +
cup almost any range can be
This simple circuit was designed | RV until both LEDs come on, | Obtained with the correct selec-
by Barry Drake of Scarborough If the probe goes high, Q1| ton of zener values and meter
Qld. and Q2 conduct and the “high| Tange. >
Connect the circuit to a power | LED goes on. If the probe goes
supply and set RV to about half | low. Q3 conducts and the “low’
way. Slowly turn RV2 so that | LED goes on.
the “high” LED glows and then SW1 and RI1 were included
slightly turn it back until the | for voltages greater than one
‘low’ LED glows. Now adjust | volt.
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Electric floor heat earth leakage monitor

This circuit may look familiar to
some since it's very similar to
the warbling alarm in Ideas for
Experimenters,  ETI March
1980, wrote Alec Phillips of
Myrtleford Victoria.

I made it in response to a re-
quest from an electrician friend
of mine. who needed an audible
monitor connected to  electric
floor heat coils while cement
was being poured. One clip is
connected to the outer carth cas-
ing and the other clip is con-
nected to the centre element.

The circuit is basic and sclf
explanatory. I mounted it in a
Clipsal 265/3 PVC box, 102 mm
x 102 mm x 70 mm, and used a
200 MW, 57 mm. 8R speaker

Compact UJT
signal injector

Have you cver nceded a com-
pact signal injector for those lit-
tle *away from home’ jobs? This
simple circuit, designed by N. J.
Espie of Chermside QId is pow-
cred by hearing aid batteries and
will fit into a pen very nicely.

It can be used to test audio
amplifiers, medium and short-
wave receivers, and will even
generate horizontal bars on a
TV set if connected across the
antenna terminals.

On powering up. capacitor C
charges through resistor R1 until

Polarity indicator

This polarity indicator,
designed by Malcolm Fields of
Kangaroo Flat Victoria. is for
low voltage solid state work
with 6.9 or 12V de supplics.

The heart of the deviee is a
simple Radio Shack  tri-colour
LED (276-035): very casy to
sce how it works, however, the
sncaky bit is that with an ac
current the red/green gives a
vellow glow — o bonus which
appealed to me. The other
devices 1 had  contemplated
buving were  cither  terribly
expensive  or - unimaginative
with two LEDs being used or
great extensions [ wouldn’t
dream of poking any instrum-
ents into.

and a Y V battery.

Normally the unit just ticks at
about 1 kHz but if the heating
coil is damaged by a shovel or a
cement vibrator, the frequency
suddenly increases to approxi-
mately 400 Hz, depending on
the amount of resistance in the
short circuit. Also, any small
leakage of ten milliohms or less,
will naturally increase the fre-
quency of the output a small,
but notable amount.

A special note: this will not do
away with the final testing with a
high voltage megger after the
cement pour is completed, but it
has proved very useful during a
pour.

the UJT becomes forward
biased. The UJT will then pro-
vide a discharge path for C via
its emitter and  resistor R2,
resulting in C discharging rap-
idly until the transistor is no
longer forward biased. Once
this occurs. capacitor C will
again begin to charge up via Rl
and so complete one cycle of
oscillation.

The rapid discharging of the
capacitor through the UJT pro-
vides a sharp pulse, rich in har-
monics, suitable for outputing
via a decoupling capacitor C1 to
the probe tip.

For a stronger signal. carth
the signal injector to the system
under test using an alligator clip.

I wanted something rugged.
comfortable, safe.  attractive
and useful. I decided to use an

ordinary 240V ncon  mains
tester/screwdriver as the
carricr/probe  for the  tester.

Ellistronics has one which has
an amber  body  and  plastic
sheat along  the  serewdriver
shaft, topped with a neat red
plastic cap and contact.

I emptied out the neon tube
and spring and drilled out the
contact hole in the cap o take
the body of the tri-colour LED
(used a hit of cooxy). [ used a
JY0R resistor as the brifliance it
provides iy adequate  and
should suit most applications.

I drilled a neat 3 mm hole in
the middle of the optical view-
ing lens in the plastic hody and

o o
200 mV
CLIPS 10M 57 mm
EMa01 8R SPEAKER
+ +
1 ¢
8 |a =
7 a7u 1000,
3 0V
12« 6| €1
555 i
+
5 i9v
2 | 0
T 100n 1 Twn
ot
R1 2N4891
100k > OR EQUIV.
C1
+ an7
3v I
c R2
an7 T 330R

carried a light. black hook-up
wire out to a black plastic mini-
clip and into the short leg of
the LED. Getting the internal
contact from the LED through
the resistor to the blade s
tricky. [ used a picee of copper
tubing about 3 mm in diamcter
and S mm long and soldered
(and crimped) the positive lead
to it before forcing it on to the
end of the shaft which pro-
trudes about 4 mm into  the
ncon compartment,

I used light wiring internally

and  sleeved  all - connections
betore giving the whole wiring
about  cight  reverse  twists

which allowed me to serew the
cap on nicely. The internal wir-
ing has to be about 7-8 cm long
to allow for twisting.

—p -
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// RED
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Logic probe/injector

This digital logic probe uses a
7-segment LED display turned
on its side to show a 1 or a 0
according to the state of the
input, and to light the decimal
point if the input is floating.

An LM339 quad comparator
(IC'11 1s used to provide all func-
tions. The display is a MAN74A,
or similar. ICla compares the
input voltage with a reference
voltage of half the supply voltage.
If the input is a logic 0, then
segments a-b-f-g of the display
light, showing a zeroon the right.
[f the input is a logic 1, then [Clc
drives segment d of the display
on. showing a 1 on the left.

With a floating input, a nega-
tive pulse will be stretched by
[C1d, lashing the decimal point.

For an injector, IC1b is con-
nected as anoscillator, producing
square waves at its output. It
oscillates at around 1 kHz. Rise
and fall times of its output are
around 100 ns. The switch is used
to select the probe or injector
function.

The supply /oltage can range
from 3 V to 5 V. Prcbe input
current is around 2 uA, sink cur-

PROBE
TIP

INJECT |

220p

™

rent from the injector is around
16 mA and thus the unit can be
used with both CMOS and TTL
circuitry. It could be built for less
than $10.

Positive/negative probe

This circuit, which acts as a
simple substitute for a voltmeter,
was designed by David Pye of
Happy Valley SA.

['ve found in many cases that
all [wanted to know was whether
the reading was positive or nega-
tive. This is particularly useful
in car or motorcycle electrical
repairs and, as the unit can be
made extremely small, it will fit
in any tool kit.

[t will fit in a small plastic pill
container, operate on any voltage

between 5 V and 15 V and is quite
cheap as it only requires a few
components.

When the positive and negative
clips are connected to the circuit
both LEDs will light. Then when
the probe touches a positive point
the green LED is extinguished,
leaving the red LED on, signify-
ing positive. Touching the probe
to a negative point extinguishes
the red, leaving the green LED
on. The 1N4002 is a protective
diode for reverse polarity.

Simple negative/positive probe

This very simple probe appears
to be an obvious circuit, but it
hasn’t been done here before.
There are only two compo-
nents in this circuit, a meter
(650 ohms/250 A. full scale)
and a variable resistor (50k).
To determine whether the
reading is positive or negative
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attach the two clips to the
power supply of the circuit you
want to test. Centre the meter
by adjusting the variable resis-
tor. then touch the part of the
circuit you want to measure.

If the voltage is positive the
meter will swing towards the
positive side. and vice versa.

1N914

PROBE

PROBE

+
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DISPLAY
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a b ]
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WORKSHOP HINTS

Making touch
switches

One of the most difficult aspects
of using touch switches in projects
is the mechanical construction of
the switch. This touch switch was
designed by Tim Wooler of
Wahroonga NSW to be used
with the circuit found in the
September 1981 ETI, page 51
Figure 5 (reproduced below). It is

TOUCH

a method which is quick, easy
and uses readily available parts.

The touch plate is constructed L
of aluminium sheet. A piece of
aluminium is cut out to the size
required, then in the centre back
a small indent is made by drilling
with a %” bit half way through
the aluminium, as shown,

If a matt finish is required the
front of the aluminium may be
sanded with successively finer
grades of wet and dry paper.
Then the aluminium is placed in
Sodium Hydroxide solution for a
few minutes to etch the surface.
It is then washed clean, dried and
sprayed with a coat of clear matt
varnish. Draino, used for cleaning
drains, is about 60% Sodium
Hydroxide, and is ideal for etch-
ing the aluminium. Great care

CONTACT e N4 '4 40938
1
oM CIRCUIT FOR TOUCH SWITCH
0V (EARTH)
FILED SOLDER JOINT
__ COPPER
; —
" PC BOARD
FRONT BACK FRONT/BACK WIRE

ALUMINIUM

PC BOARD CORBER

[ ] 1 PANEL )

WIRE

should be taken with the Sodium
Hydroxide solution to keep it otf
the skin and clothes.

The amount of water required
should be put in a plastic con-
tainer then the Sodium Hydroxide
added to make the solution. After
the piece is sprayed with varnish
lettering may be put on the front
and another coat of varnish
applied to hold it in place.

The next item required is a
piece of blank pc board of the
same size as the piece of
aluminium. A 1/16" hole is drilled
in the centre of the pc board. The
wire for the switch is passed from
the non-copper side through the
hole and soldered. The joint is
then filed down to make it as
small as possible.

Now the switch is almost com-

plete. All that remains is to glue
the aluminium piece to the pc
board, the hole in the back of the
aluminium covering the solder
joint on the copper side of the pc
board. Tarzans Grip worked well
here. The switch is now coniplete.
To mount the switch on a panel a
hole is drilled for the wire and the
pc board is glued to the panel, as
shown.

Printed circuits
designed simply

This idea, from R.N. Sinclair of NSW,
is an old one but a good one that bears
repeating.

Want to make prototype printed
circuit boards quickly and easily? The
following is a method | have used for
many years now and provides reason-
able accuracy of layout and speed of pro-
duction where use of ‘Bishop Graphics’
1s not warranted. The first thing to do is
make a scale drawing of the desired lay-
out on graph paper in pencil (0.1" grid is

ideal for integrated circuits), marking
all points where holes are to be made.

Next clean your printed circuit board
blank with a light abrasive and be sure
it is clear of grease and dirt, then place a
sheet of blue carbon paper face down on
the copper board. Now place your layout
drawing so that the back of the drawing
is face up (therefore a reverse copy of the
original) on the carbon paper and trace
all the connecting lines, not forgetting
to mark the points where holes are to be
drilled.

At this point note that it is very
important to keep the artwork rigid and
in the same position in relation to the
copper board, and it is much easier if a

red pen is used for the tracing to avoia
misgsing a section.

Now you have a carbon copy of the
cireuit layout on your board, and can
simply use a clear or lightly coloured
nail polish as a resist and etch in the
normal manner. One the board is etched
the holes must be drilled using the pre-
viously marked points, after which the
nail polish can be removed with acetone
{nail polish remover). Using the above
method I can prepare a board ready for
parts in 45 minutes, depending upon the
complexity of the layout. It gives me a
layout sketch for Bishop Graphics art-
work and it provides a neat-looking
circuit board as compared to Veroboard.
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Voltage divider

Graham Taylor of Caulfielc South,
Victoria wanted to divide a voltage by a
multiple of 10 and found the following
circuit in application notes. This was all
very well but then he couldn’t buy a
900k resistor.

So then I started thinking about using
different valued resistors. If you
parallel 1.2 and 15 you get 1.1. Aha! So
now | use dividers as shown. Now
it’s possible to go to your average hobby
shop and buy 1% resistors off the shelf
and not mess around with trying to
make up 900k.

Box your doodads

If you ever need a small box to house
your latest electronic doodad but don’t
have one on hand, a neat and inexpen-
sive one can be made in about one
minute from a short length of 100 mm
x 50 mm PVC downpipe — according to
Robert Jarvis of Epping, NSW, that
is.
Such downpipe is often discarded on
building sites, and is seamless and may
be cut to any desired length. Two yellow
plastic lids from Kodak slide boxes
make neat-fitting end pieces, which can
be secured with small self-tapping
screws. The whole can be sprayed any
desired colour, and the front lid dressed
with a piece of ‘Contact’ adhesive or
whatever if necessary.

Care is needed when drilling the lids
for pots, switches, etc, as the plastic is
quite thin.

Pinpoint light

Ever needed a tiny light to illuminate a
small corner? This device should find
numerous applications around the
home workshop, repair bench, etc.
Construction is self-explanatory from
the diagrams. Submitted by W. Brown
of Dromana in Victoria.

1 x 3.5 mm plug with tip and hardware removed
1 x sultable voitage ‘'wheat grain' bulb
1 X sultable length of cable and power terminations

96

1M5

9% A =10
1k
PLASTIC SLIDE
(D BOX COVERS
CUT TO ANY
DESIRED LENGTH
0
(Tt ] 0 100 mem x 50
AT e i rroee
PANEL{
Bono oo ooncemeees J SELF-TAPPING SCREWS
-
—{m — D3
BARREL AFTER TIP AND =
INSULATED CONNECTORS - ASSEMBLED
ARE REMOVED i
S
v -F
‘WHEAT GRAIN'
LIGHT BULB
(TYPE USED: 12V)
LENGTH OF SPAGHETT
TO PREVENT SHORT

CASE — PREFERABLY BLACK

SCREW THIS IN \-TIGHT FIT ~

BULB HAS BEEN
PUSHED TIGHTLY IN

TO SUITABLE
TERMINATION

CABLE TO POWER SOURCE




Drilling
Scotchcal
8005 panels

Scotchcal 8005 panels (black on
Aluminium) are difficult to drill,
especially in the case of large
holes where tearing of the thin
metal occurs. Burred and torn
edges often result.

Ian Johnston of Mt Eliza,
Victoria has come up with a
solution.

Mount the panel material on
the sheet metal panel surface,
drill small pilot holes (say ")
wherever holes of any size are
required. Mark on the back of
the panel surface the finished
hole size required.

Now lay the panel face down
on a piece of sheet metal cut to
the same size with two layers of
plain paper between.

Keeping the pancls exactly
aligned, run the %" drill through
two holes (near to the edge) and
bolt the two pancls firmly
together with 4" bolts. Now drill
each hole to its correct size

Matchbox cabinet
for small
components

Chris Nixon of Bentley WA has
found a use for empty match-
boxes.

A simple but effective method
of storage for smaller components
e.g: resistors, capacitors, tran-
sistors etc. is to glue matchboxes
together to form a miniature
cabinet. On the opening end of
each matchbox write the values
and abbreviated names of the
components contained in the
‘drawers’.

Winding metal-
detector coils

Malcolm Young of Dunedin, NZ
suggests this very novel way of
producing large diameter metal
detector coils.

Simply blow up a balloon to the
right size, wind on the required
number of turns and seal with five
minute epoxy. Then pop the
balloon!

WORKSHOP HINTS

4" PILOT HOLES (DRILLED TO PROPER SIZE

DRILL

FROM REAR SURFACE OF FRONT PANEL)

(preferably using a drili-press)
with the heel of a G-clamp
holding the paneis firmly down
to the drilling table.

Place the clamp as close as
possible to the drill. Move the
panel, and re-clamp for each
hole. Neat. clean holes will

Soldering
CMOS chips
safely

In articles describing an elec-
tronics project which uses CMOS
chips there's usually a warning
about the soldering of these
devices. These warnings usually
contain advice about heatsinking
and earthing the barrel of the
soldering iron etc.

Keith Jeeves of Kirrawee
NSW describes a simple device
which he uses for working with
CMOS chips and he says this
method has never let him down.

An IC test clip is a device with
tusually) 16 pins arranged in a
‘clothes peg’ type clamp. It is
intended to extend each of these
pins of an IC to a tester. usually

via a length of ribbon cable.

Uses for a drill vice

R. de Mouilpied of Coffs
Harbour NSW has some useful
hints foranyone who makes their
own pc boards.

For enlarging holes in the pc
board I use a small pin vice with
three different size collets

DRILL TABLE

result. It is best to drill into a
piece of scrap metal plate placed
under the work.

When drilling is finished the
extra plate can be used for a
false  front’, which many
instrument  panels  require
anyway.

However, if all the tags at the
top of the clip are connected
together with short lengths of
wire and a length of flexible lead
is soldered to the arrangement
with a crocodile clip attached to
the free end, a foolproof soldering
aid is the result.

In use, the crocodile clip is
attached to the barrel of the
soldering iron, the earth rail of
the ciruit board or any good earth.

The test clip is clamped over the
IC while the chip is in its protec-
tive foam and used to transport
the IC to the circuit board (use 1
— a handling device).

The clip is left in place during
soldering and will shunt heat
away from the chip (use 2 — a
heatsink).

The clip will ensure that all
the pins of the IC are at earth
potential during soldering {use 3
— a static eliminator).

capable of holding small drills
from 0.8 mm to 3.5 mm. This is
also very handy for inserting pc
boardstakes, instead of usinga pc
board insertion tool.

The problem of sharpening
smalldrills has been overcome by
using an old electric can opener. I
removed the can cutter section

METAL PANEL FOR
‘FALSE FRONT

LED bracket

An LED display with irregular-
ities in the alignment and
unevenness in the spacing
between LEDs can make a pro-
ject look very unprofessional.

David Samborsky of Bent-
leigh Vic. overcame this problem
with a simple and effective
method for mounting the LEDs
in an array for display (typically
for the ETI-438 audio level
meter).

A piece of matrix board with
standard spacing between the
pre-punched holes was used. The
pre-punched holes can be drilled
slightly smaller than the diameter
of the LEDs being used, so that
the LEDs will fit securely into
the holes drilled, without falling
out.

The precise nature of the spac-
ing between the pre-punched
holes in the matrix board makes
it an ideal mounting bracket for a
display using an array of LEDs,

and also the back plate covering
the knife grinder. Then I put a
switch on the side of the unit,
connected the power and I had a
small drill grinder.

I also use the pin vice for
holding the drill while I am
sharpening it, as I look through a
head-type x10 magnifier.
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Reuse spent solder braid

PC BOARD

OUTPUTS

CONNECTORS

USED BRAID USED
SPAGHETTI  gpaip
«—gARTH INSULATION
-_ POINT

Don't throw away those used
pieces of ‘Solder Blottey* or other
brands of desolder braid. Peter
Alter of Glen Iris Victoria has
found that it is an excellent, very
low resistance conductor.

It can be used as an earth strap
lrom circuit boards and con-
nectors to the chassis or central
earth point. Covered by spag-

hetti or heat shrink tubing. it
makes an ideal low impedance
lead tor power supplies und anmp-
hfiers ete.

It has much lower resistance
than hook-up wire. doesn't cost
anvthing, and being rigid makes
a pood supporting strengthener
for the pe board.

Novel position for pilot light

LED REPLACES THE ADJUSTING
SCREW

When V. Starr of Higgins,
ACT was finishing the ETI
Dual Power Supply project he
was trying to decide on the
best place to put the pilot light

and came up with this idea.

The LED was placed into the
hole used to adjust the needle
movement, after removing the
adjusting screw. In my case a
Smm LED fitted almost
perfectly.

The plastic case on most
meter movements is easy to
prise off. You can adjust the
movement before replacing the
plastic front and after fitting in
the appropriate LED.

Take care in running wires or
the appropriate dropping resis-
tor from the LED.

Leads and probes holder

I vou want to have a tide elec-
tronic workshop this low cost
lead holder should help.

H.F. Nissink of Launceston
Tasmania sent inthe idea which
makes it easy 1o store test leads.
BNC 1o BNC connectors and test
probes ete.

Slotted cable is readily avail-
uble through etectrical suppliers
at a tairly cheap rate. This cable
ducting. cut to the required
length and bolted 0 the wall.
works well as a lead storage rack.

The =lot size 1s 1deal for elec-
tronie type leads. As well, the
cable ducting may be cut along
its length through the centre ol
the slots with the base of the U-
shape bolted onto the wall as
shown.
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Circuit
construction
method

Here is an interesting method of
building  experimental and
prototype circuits from J.
Drinda of Villawood, NSW. It’s
quick, cheap and easy to
troubleshoot.

Select a firm piece of card-
board or plastic, and glue all the
components you require to it,
with their connectors sticking up
in the air. Then use thin wire to
connect the various pins as
required. The wire must be insu-
lated, thin and flexible, and
ideally, you should be able to
solder it without having to strip
it (ie, “Leumex” coil winding
wire).

The connections should be
made by a mixture of wrapping
and soldering, i.e: wrap the wire
around the pins as required,
then when you have finished one
node, go around and solder
them all on. This ensures a good
mechancial connection and pro-
vides a second check that you
have everything correct.

Dewatering fluid
test device

This test setup was constructed
by L. W. Brown of Burwood
Victoria to compare assorted
cans of electrical (dewatering)
spray.

The device is a 25 mm square
of single-sided epoxy., glass
fibre, copper laminate with a
single, deep knife scratch across
the middle.

A multimeter capable of mea-
suring above one megohm was
used to detect the presence of
moisture.

A can of instant freeze
(canned cold) is sprayed across
the scratch to clean the board
and then condense moisture
from the atmosphere. Once the
ice on the board has melted it
will provide a leakage path of
around one megohm.

Finally the de-watering fluid
under test is used to remove this
moisture;  the  results are
alarming!

Transistor
battery clip

Darryl Green of Elanora Qld.
is another enterprising experi-
menter.

I was breadboarding a small
circuit requiring an op amp and
+9 V rails and found that [ only
had one 216 9 V battery clip.

But 1 did have an old 216
battery and discovered that by
prising the metal case open I could
remove the top plate with the
clips mounted on it.

I then soldered wires on to the
back of the plate, taking care not
to melt the plastic. Hey presto!
One battery clip.

t

PRISE OPEN

Cassette tips

Eric Eulenstein of Albury NSW
sent us some ideas on using
cassettes.

The worst thing about using
cassettes as a storage medium is
that they take such an enormous
amount of time to load and save.
There are a number of tech-
niques you can use to make
things go a little faster though.

When loading a program from
the cassette start, there is about
ten seconds of dead time as the
tape spools through the leader.
Most of this wasted time can be
eliminated by the physical
removal of the leader. Of
course, this can only be done
with cassettes that have been
assembled with screws.

Another technique that is
very useful is to press RETURN
before operating the RECORD
key on the recorder. Remember
there is a few seconds pause
between the time the return key
is operated and the time when
the program issues forth.
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WHERE THE AC TI ON IS’ 5
Scanners

There’s a whole other world of com-

munications beyond ‘the short- wor,d
waves'. Thousands of big busi-
nesses, small businesses, govern-
ment and community services, ama-
teurs and universities use the com-
munications channels scattered from
30 MHz upwards.

How do you get amongst all this ‘action’?
With a VHF/UHF scanner!

But you need to know a little more than how to hand over your
money, take one home and plug it in.

Australian SCANNER'S WORLD is the book that will introduce you to that other world 3 Y
beyond the shortwaves. It contains an introduction to scanning and scanners, an article
on scanner antennas including how to build two types for yourself along with how to erect
antennas. The major part of the book is the "Listener's Guide”, computer-sorted listings of

services throughout Australia and NZ, with their frequencies listed in both frequency order
and alphabetical order by service. Beacons are listed also, along with relevant overseas M

ones. A roundup of scanners, antennas and accessories is also included.

GET AMONGST THE ACTION! \at your newsagent

Australian SCANNER’S WORLD @ $5.95
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