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Low-cost Crystal Tester
One still finds in London radio shops boxes of crystals bearing dates in the 1940s, the last remnants of the great
bonanza of electronic components which came on the market
at tne end of WWII . Mostly in the 3-9MHz range, they can be
had at bargain prices , but from the hand ling they have
suffered over 40 -odd years, ma ny prove to be cracked, opencircuit, or u nwilling to oscillate .
Testing a suspect crystal in an existing circuit is not always
the best procedure, and testing it in a new circuit may lead, if
the crysta l itself is faulty or s luggish , to fruitless troubleshooting elsewhere . Nor does one always wa nt to make up a
transistor oscillator specially .
The circuit given provid es a quick and cheap method of
testing crystals, both for oscillation, and for the ease with
which they can be " pull ed " in a variable crystal osci ll ator
(VXO) . It is a lso portable, and can be used i n co njunction with
any portable receiver which has a b.f .o . to rej ect dud crysta ls
"in t he fie ld ", or in th e junk shop .
Four sockets are provided, on e pair for straight crystal
operation , the other f or operation in a series -tuned vari able
crystal oscillator circuit . Th e transistors are American
2N2222s, but a ny suitable r .f. transistors could be substi tuted . No other parts are critical. In setting up the circuit, the
feedback capacitor should be adjusted to give good oscilla tion w ith a known crystal in the vxo mode (47 - 1 50pF) . Th e
ci rcuit i s mounted on Punch ed board in a box 152 x 152 x
90mm ; the ante nna is a length of 16 S.W.g. copper wire
covered with polyeth yle ne tubing, which also serves as a
feedthrough . Power is provided by a 9V battery.
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In operation, the crysta l is conected to the appropriate
sockets by short crocodile-clip leads attached to " pho no"
plugs . The receiver is set to the crysta l frequency with the
b.f .o. switched on . Afte r switching on the oscillator the beat
note of the crystal can be detected and zeroed. The " phono "
plugs are then sh ifted to the vxo configuration and the variable capacitor tuned through its range , noting the amount of
shift in the crystal f requency . With large numbers of old crysta ls, th is procedure might test not only the tolerance of the
crysta l but that of the shopkeeper . Less agressive shoppers
for parts wil.l find it a useful addition to the shack, which can
double as a receiver calibrator, however , and it is probably
worth having one for this use alone .
A. Comfort MB
California

ONE

Two-wire 10 Channel Remote Selector

+12Vregutated (important)

In the past there were several methods of switching chan nels remotely. A few to mention are : (1) To have an oscillator
for each channel and power is supplied from a remote unit to
the required oscillator. (2) Electro-mecha n ical switching . (3)
Switching diode technique. All these types of remote switching needs more than two wires . The unit to be described here
can easily replace methods (1) and (3) . It can also be used in
method (2) depending on the system itself.
This unit was originally made for a friend who uses a 10channel v.h .f . set which had its antenna on the top of a 16storey building . He found it too expensive to lay a good
quality coaxial cable to his flat on the 2nd floor . Furthermore
there would be a lot of unnecessary losses in the cable. He
arranged to have his set at a friend's place on the 16th floor
and managed to wire up the audio and TX / RX control line to
his set using a 600Q balanced line using 3 wires. He was
able to transmit and receive on only one channel. He had to
lay a 5V2 -pair cable to switch the channels. He approached
me with the problem . For his set I needed only one extra wire
to his existing 3 wires .
The heart of the system is an LM3914 integrated circuit,
voltage level indicator. The i.c. can indicat e the voltage in 10
levels by lighting up 10 I.e.d.s, and it ca n be programmed to
display in the bar mode or dot mode . The input of LM3914 (as
shown in the diagram) is fed from a remote channel selector
by two wires. The remote channel selector consists of a
single-pole ten-way switch plus 10 variable resistors. The
input to the LM3914 depends on the voltage drop across any
one of Rl -Rl0 . The voltage drop can be adjusted by varying
R 1-R 10 to light up anyone of the 10 I.e.d.s. By this way R 1 is
adjusted to light up LEDl and R2 to light LED2 and so on until
LED10. All the I.e.d.s are connected to the positive supply
with a resistor in series. When the I.e.d. lights up there is a
voltage drop across the resistor in series with it. This voltage
drop can be used to select the channel of a transceiver. If the
cryst al switching circuit requires a negative control voltage,
the voltage across Rl-Rl 0 can be used directly. If the crystal
switching requires positive voltage then the voltage across
R 1-R 10 has to be inverted. The circuit has to be altered a bit
to be used for different transceivers but the principle remains
and the i.c. LM3914 will always be used.
(1) The supply to the unit must be regulated and stable.
(2) The 10 I.e.d.s can be fixed to the tra nsceiver front panel
to indicate which channel is switched on.
(3) The variable resistors can be replaced with fixed resistors after finding out the required value .
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(4) For more than 10 channels the LM3914 can be
cascaded; you could use anything up to 10 i.c.s giving you
100 channels . Four LM3914s are required for the 40 CB
channels .
Mr Ratnam
Malaysia

LED FM Tuning Indicator
An output, varying above and below OV, dependant on tuning
is available from most f.m . discriminators, and usually drives
a centre-zero tuning meter.
This circuit provides a suitable replacement using 3 I.e.d.s.
for tuning indicat ion .
When a station is off-tuned, the discriminator output will
vary above or below OV, causing D1 or D3 to illuminate
respectively. When the discriminator output is OV, D2 will
illuminate, indicating optimum tuning . Note that Tr1 and 3
are general-purpose, small-signal silicon pnp transistors,
and Tr2 and 4 are general-purpose, small-signal silicon npn
transistors.
I. Spital
//ford
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Simple Circuit Modification for Clock Radios
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The writer noted a shortcoming in most c lock-radios (i.e .
combinations of radio receivers and I. e.d. electronic c lock,
using solid-state circuits, which from a diversity of manufacturers have many features in common : radio alarm, sleep and
snooze facility etc.). On most of these units, if one wishes to
set the radio at a sufficiently loud volume to be awakened
reliably, this is too loud for background music when on the
"sleep timing" mode. In other words, the two facilities of
radio " alarm" and " sleep timing " are incompatib le.
It wi ll be seen that a push-button is used to trigger the
s.c.r. which , being a latching device, latches ON ; in turn the
s.c.r. ·c ompletes a voltage divider c ircuit . Cap acitor C2 merely
acts as a d.c . block . The value s cho sen give a large degree of
attenuation but without any noticeable undesirable effects
such as hum or distortion . The attenuation could be varied to
suit individual requirements by altering R3 .
The T0202 package s .c .r. may be fixed directly to the inside
of the plastics case with a small nut and bolt and a tag strip
mounted alongside to support the remaining components .
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supply line

Audible Transistor Tester
This circuit was conceived through the need to test the
various packs of u ntested transistors which are currently
availab le, both effectively and quickly. The method of indication is an audible tone which is proportional to th e gain of the
transistor, thus avoiding the high cost of a meter movement,
and helping to speed up the testing process.
The transformer T1 is a readily -availab le transistor output
transformer used in many transistor radios . The current
consumption is low and a 6-F22 (PP3) battery will provide
many hours of use . The prototype was built in a small aluminium case, with the loudspeaker being a 63mm 80hm unit.
Switch S2 is a small push-button switch which is depressed
once the transistor is inserted into the socket.
Switch S 1 is a 4-pole, 3 -way switch, which reverses the
polarity of both the supply and C2 at the same time in order to
test npn / pnp transistors, the third position being off. Note
that S1 shou ld be "Make-before-break" in order that C2 is
discharged before changing polarity.
K. Robertson
Airdrie
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Existing radio
volume control

Having chosen the desired radio programme with volume
set reasQnably loud, set the alarm and set the sleep timing.
The push -button is then momentarily operated causing a
considerable volume reduction . Once the radio has lautomatically) turned off, the latching circuit will be re le_:sed and
when the radio " alarm" is energised the volume will be at
the previous higher level.
J. B. Gordon
New Zealand

Warbling Alarm
This circuit produces a warbling tone which is much more
easily heard in a noisy background than a sing le-tone alarm .
Transistors Tr2 and 3 form a tone generator whose
frequency is modulated by the output of Tr1, which is a
sawtooth wave. Transistor Tr1 is a programmab le unijunction transistor, or p.u.t., such as a 2N6027 or 2N6028
which , together with Rl-3 and Cl form a sawtooth generator. The fundamental frequency of the oscillator formed by
Tr2 and Tr3 is set by R7 which may be adjusted to give the
desired effect. Also by altering the values of R3 and Cl, the
frequency of the modulation can be altered .
The loudspeaker should have an impedence of 350. , but
one of a lower value with a series resistor may be used , with
the result that the volume is reduced . Alternatively the
output may be taken to a power amplifier via a 4· p F
capacitor.
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The f.m . flying leads are plugged into the mic and extension speaker sockets, the s.s.b. flying leads into the s.s.b .
transceiver, the leads from the RTTY terminal unit are then
plugged into their respective sockets on the interface un it.
A transmit -receive switch was added only as a refinement .
When switched to the phone position the speaker cannot be
switched out 'o f circuit. In the RTIV position there is a choice
of speaker on or off for tone monitoring .
Next ther e is the normal-local switch, in the NORMAL position there is transceive on any mode on the air but recordings
can be made . In the LOCAL position and switched to RTIV, local
print record playback is effected but the station transceivers
must be switched off or the speaker extension plugs
removed .
The unit is built into a metal box 128 x 178 x 38mm. All the
components are mounted on the front panel, a 1 MQ resistor
was fitted to stop overloading the recorder in the normal
received signal switched condition, and is out of circuit in the
loca I position .
A. P. Teal
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Simple SSB Reception

lkS

This circuit allows one to receive amateur s.s.b. transmissions using only a domestic broadcast-band receiver covering the short waves (a .m.).
It is an alternative to using a beat frequency oscillator
(b.f.o .) to bring about the carrier re-insertion. Instead r einsertio n takes place at the signa l frequency, using a f .e.t .
Vackar variable frequency oscillator operating in the bands
required .
The circuit is built into a small metal box and placed next to
the main receiver, the output wire being placed near the
antenna coil.
The oscillator coi l (L1) has 20 turns of 30 S.w .g. wire on a
10mm diameter dust-cored former . Init ially the oscillator is
brought onto the band (start with 7MHz) by adjusting the core
of L 1 and trimmer C2; fine tuning is made possible using Cl
until a tone is heard on the main receiver .
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When w is h ing to change from normal operating on phone
over to RTTY, there is the tedious procedure of un'plugging
leads, looking for the RTTY leads which have usually fallen
behind the bench, then plugging these into their various
sockets before one can get started. Even t hen the jingle tones
of the incoming signal tend to drive everyone up the wall,
including the XYL.
To change back to normal phone operating was the reverse
tedious procedure . When running across the bands listening
to s.s.b. or f .m ., one comes across a RTTY signal , and if temp ted to change over the leads it has gone before you have got
set up.
Something positi ve had to be done to effect rapid change over to instant RTTY and type with muted audio from the
normal phone condition, yet still be able to monitor the tones
(or not) at will.
The circuit illustrated is composed entirely of switching
with no complex electronics at all, it is simple and fast to
operate from f.m. and s.s.b . to RTTY. The layout of the circuit
is not critical at all, but screened leads should be used
throughout to prevent hum . On ly one mic is used for s.s.b.
and f .m . when on phone .

~

A strong s.s.b . signa l (very distorted) is found on the main
receiver around 7MHz and the speech resolved by slowly
tuning the unit. This technique (similar to using reaction)
requires patience at first but is' capable of surprising results .
The harmonic output produced allows operation on the 14
and 21 MHz bands.
J. P. H. Blackie

Glasgow
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An Aid for Blind Amateurs
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With a lot of modern 144MHz band rigs it is impossible to te ll
what frequency you are tuned to by the mechanical position
of the control knob.
Th is un it was constructed to overcome this problem for a
local bli nd amateur. It consists ofaXtal oscillator on S20
with a sma ll amount of audio modulation appli ed to it to aid
identification of the carrier. The prototype was built in a
smal l plastics case with a push-to-make switch on the front,
and adequate coupling to the rig was obtained without any
antenna on the oscillator . Depending on the layout of the
shack and the screening of the 144MHz receiver it may be
necessary to add a few inches of wire to pin 4 of the chip as
an antenna.
The circuit (shown in Fig . 1) consists of a 74041.1.1. i.c. and
a 78L05 regulator. Nl and N2 of ICl form a Xtal osci llator
using a 12.125MHz Xtal in the prototype . The output is rich
in harmonics which easily extend to 144MHz.
N3 and N4 fo r m an a.f. oscillator and a proportion of the
output of this osci llator is used to voltage modulate the
output of IC2 which produces frequency modulation of the
Xta l oscillator.

10

Nl-4

=ICl =7404

470

A 6 or 8MHz Xta l cou ld be used in the circuit but it may be
necessary to alter the value of the coupling resistor R 1 from
pin 8 ICl to the junction of the lOOn resistors in the grou nd
pin of IC2 .
Any normal method can be used for construction provided
that the lead lengths of the components associated wit h N 1
and N2 are kept as short as possible . The original prototype
was built using "birds - nest" construction.
When PSl is pressed an easi ly identifiable carrier is
produced on S20. After this has been tuned in on the rig
other channe ls can be found by counting turns or clicks on
the knob of the transceiver.
If s.s.b . operation is required on 144MHz then the Xtal
shou ld be replaced with a 12 · 025MHz Xta l to give a marke r
on 144· 3MHz. The a.f . osci llator components associated
with N3 and N4 can be omitted in this case and the b.f.o. in
the set enables the carrier to be easily found.

N . Foot GBMCQ
Poole

TV Sound Cassette Recorder Adaptor
This circuit was devised to enable recordings of television
so u nd to be made using an inexpensive cassette recorder .
The circuit enables recordings to be made without a direct
electrical connection to a television set, an important consideration since many sets do not use mains transformers and
hence are not isolated from the mains .
The circuit works by picking up the radiated electro ma gn etic f ield around a television set's loudspeaker, using
an inexpe nsive te lephone pick-up coil. The output from this is
ampl if ied by a 741 i.c. and fed into the AU X input on the
cassette recorder .
The telephone pick-up coil is fitted with a 3· 5mm jack plug
and so the input of the amplifier should be fitted with a
3 ·5 m m socket to enab le easy connection.
In use the pick-up coil is positioned near the television
set's loudspeaker with the television sound at normal
volume . The actua l position is a matter of experiment, since
the circuit is very sensitive is should be positioned for
mi nimum pick-up of noise, frame timebase pulses, etc., from
the te levision circuits.
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The actual quality depends on the sound circuits i n the set
but the usual limiting factor is the cassette recorder. As the
adaptor picks up sound from the TV loudspeaker it will work
with any TV set, 625- or 405-line, and of course from the
loudspeaker of a radio as well.
R. N. Soar
S. Yorkshire
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FIVE

An Overvoltage and Overload Trip
The possibility of damaging one ' s rig by applying excessive
voltage is very real. and warned against in all the instruction
manuals. Yet it may need only a small Zener diode in the
p.s .u. to fail and up shoot the volts to alarming levels. It was
th is and other such gloomy thoughts which prompted the
development of the following simple device. After rejecting
the rather clumsy "crowbar" circuit it was decided to develop
a " resettable " one .
The p.c.b. unit described is intended for inclusion into an
existing p.s .u. and not only provides overvoltage protection
for your rig but also offers protection of the p.s.u. in the event
of a short-circuit overload . Built on a p.c.b . roughly 50 x
25mm, it is easily housed and requires only three connec tions to be made, plus the reset push -button.
The lead to the existing output terminal of the p.s.u . is
disconnected and taken to the p.c .b. (Terminal " B"). Terminal
"C " of the p.c .b. is taken to the original output terminal. In
addition a "push-to- make" switch is connected across these
points and may be located at some convenient place on the
p.s.u . front panel.
The diagram shows the circuit of the overload device from
which it will be seen that at switch-on , the p.s.u . output
voltage appears at "A" . Pressing the reset button (S 1)
applies this voltage to the trip circuit and output . The voltage
at pin 2 of the op. amp. is stabilised at 6· 8V whilst that at pin
3 is set by means of R3 to about 6 · 5V. Under these conditions the op. amp . is driven into negative saturation. The
output at pin 6 is at or near earth potential and the transistor
Tr1 is driven on. The relay is energised and the contacts
closed , holding the p.s.u . output when S1 is released. Should
anything now occur to cause the p.s.u. output voltage to rise
to the extent that the voltage· at pin 3 exceeds the Zener
voltage .. the op. amp. will be driven into positive saturation
and the voltage at pin 6 will rise to near supply potential,
cutting off Tr1 . The relay will now open , isolating the output.
As the relay specified will open in under 5ms, no damage will
be done to the rig for the short time during which these
events occur.
Should a short-circuit occur on the output side, the voltage
supply to the p.s.u . will collapse ipso facto and the relay
again will open , isolating the p.s .u . from the damaging
overload.

With the p.s.u. switched on the delivering its normal
output, rotate the preset R3 slowly until the relay trips.
Measure the voltage at pin 3 . Back off R3 until this voltage is
reduces by O· 3V. The circuit will not now trip until the output
voltage rises above 13 · 8V by about half a volt, i.e., to about
14·3V. This is a " safe" margin as most 13· 8V equipment
can be run safely up to about 15V without danger.
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The function of the 1OpF electrolytic (C 1) is to prevent any
occasional "spikes" from tripping the relay. Resistor R5 is a
base-current limiting resistor. The resistance of the coil of
the relay is about 400 n-. Diode D2 protects Tr1 from the
back e.m.f. from the relay coil.
11) use over many months the circuit has been found very
reliable . The need to operate the reset button on initial
switch-on , fa r from being a nuisance, gives one a feeling of
reassurance that all is working and that one 's valuable gear
is still being protected!
F. Jenkins GW8PYY & E. W. Nield GW8ARP
Swansea

Tuning +V

RI

Fine Tuner for use with Varicaps
R2

51

When I bought a Varicap v.h.f . tuner my mind went back
many years to a 1O-pos ition capacitor, which used to be sold
by Eddystone before the last war, much used in tr.t. sets for
band setting .
For simplicity the diagram shows a four -position switch.
Basically for a tuning voltage of 20V the potentiometer is
switched into one of four 4V bands - 4 to 8 , 8 to 12, 12 to
and 16 to 20 assuming all 5 resistors are the same value.
Up to 12 switch positions could be used. So that the
voltage tapped down is about the same for each section the
current through the network should be at least 1 mA. and the
potentiometer should have a fairly high value to minimise
loading of the circuit.
W. Forsyth
Ross & Cromarty
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The stabiliser part of the circuit is quite straightforward and
uses a 741 op . amp . in its comparator mode . The output
protection circuitry consists of transistors Trl-3 . Transistor
Tr1 senses the voltage across resistor R3 and is made to
conduct when a current of approximately 250mA or greater
passes through R3. A minimum current of 250mA was
chosen as this was the value at which a noticeable change in
output voltage was seen. When Tr1 is conducting , C3
charges via the 1 Ok Q resistor R5, and after a period of two
seconds, its voltage is sufficient to trigger Tr3 which together

with Tr2 forms a very sensitive thyristor . The voltage on pin 6
of the 741 then drops to a value of less than one volt and as
diode D2 is in the base part of Tr4, causes Tr4 to be zero
biased and thus it switches off. When S 1 is opened the thyristor open circuits and on the closing of S 1, the circuit is
back to its operational state .
The quiescent current is less than 5mA and the current
with the protection stage operating is 12mA.
K. A. Last
Moulton

:J!i

A Constant Current Battery Charger

:JII

The main point of the charger is that it is required to produce
a constant, stabilised current rather than a constant stabilised voltage which is the more usual output from the stabilised power supply.
Such a constant current source may be easily built using
an i.c. more normally to be found in constant voltage applications, namely the well -known 723 . This i.c. , along with a
small number of external components constitutes a constant
current source such as required .
The transformer used has a 9-0 -9V secondary giving a
rectified voltage of around 25V, which is then reduced to a
voltage in the range OV-7 ·15V at 60mA. The additional tran sistor is necessary as the power dissipation in this mode of
operation could be as high as 1 . 6W. This is in excess of that
allowed by the 723 , but easily coped with by the transistor
with very little heat sinking .
When connected to a 100V supply, the transformer output
voltage drops to around 9V, giving a rectified 13V, which is
again reduced by the 723 . The value of resistance is given as
11 Q, but other currents may be catered for using the equation : R = 700 / 1 (Q, mAl .
The output voltage upper limit is determined in this circuit
by the Vref voltage of the 723. This is nominally 7 · 15V, but
may vary between devices over a range of 6· 8V to 7· 5V.
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The construction of the circuit is not critical , except that it
is worth noting that the external transistor should be
mounted externally in free air, no heat sinking at all has been
found necessary at the fairly low power involved . For preference, the unit should be run from a 3-pin supply, and all
exposed metal earthed . The transistor may be covered with a
suitable plastics cover ava i lable for this purpose.
J. Mc earthy
East Dulwich
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SEVEN

Simple Transistor Tester
This transistor tester has several advantages over commercial models :
(a) It cannot be left on to run down t he internal battery.
(b) It is self-contained.
(c) It could be used with an external meter in place of the
Internal one.
•
(d) It will test and measure npn / pnp transistors, Zeners
and ordinary diodes.
(e) Has additional leads to measure transistors or diodes
external to the tester as well as its own socket.
(f) Forward bias can be varied for various values.
r-_~_ _r-_-,"p_n-,<:p... 53a

npn

I ~..---------.
I
I
I

I
I

I
npn

I

R3
13

It makes use of a known base / emitter current which is
adjusted to 10pA and then the collector/ emitter current is
read in milliamps. the hfe is the ratio of these two currents.
As an example if the current in the base is 10pA and the
emitter / collector current is 1 mA then the ratio is 10:1000 or
100 which is the hfe of the transistor. The two momentary
push-buttons which are used for testing. when released
automatically open the circuit and so prevent the battery
from being run-down by leaving the circuit on. The test
procedure is as follows - fit the transistor that is to be tested
to the socket on the face of the tester. Put the appropriate
switch to npn or pnp and press S1 and adjust the Ib potentiometer R4 until the meter reads 10pA; the meter switch S4
being set to 0 : 1. Release S 1 and press S2 to read off leakage
collector to emitter. Now switch S4 to 10 and press S2 to
read the collector current in miliiamps. Now multiply the
result by 100 and the result is the hfe of the transistor.
To test diodes connect the device across terminals e and b
and press S 1. A read ing of 14pA in the conducting and zero
in the non-conducting direction should indicate that it is
alright.
J. Hillman

Lisburn
N. Ireland
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OUT OF THIN AIR
Please send your order and remittance to:
I PC Magazines Ltd., Post Sales Department,
Lavington House, 25 Lavington Street,
London SE1 OPF
Please send me ........ copies at £ 1 .50 each to
include postage and packing (£ 1 .80 surface mail
overseas)
I enclose P.O'/Cheque No .... .... .. .. Value ....... ..
UK remittances must be by crossed postal order
or cheque (name and address on back please)
and made payable to IPC MAGAZINES LTD

I

NAME .. . . .. . .. .. .... .. . ...... . .. . .. . ... ....... . . . ... .
(BLOCK LETIERS)
ADDRESS ............................. ... ........ . ..
(BLOCK LETIERS)

Aerials and aerial accessories are very definitely among the most popular
topics covered in Practical Wireless. In response to requests from readers.
we've reprinted a selection of articles from the past three years. plus two new
features--;-one by Ron Ham on v.h.t. propagation. the other describing the
"Ultra-Slim Jim". a new version ot that most popular 2-metre aeri.al design
by Fred Judd.
Out of Thin Air has BD pages, 295 x 216mm. and is available from Post

Sales Department, IPC Magazines Ltd., Lavington House, 25 Lavington
Street, London SEl OPF. price £1.50 including postage and packing to
UK addresses. or £l.BO by surface mail overseas. Please ensure that your
name and address are clearly legible.

EIGHT

... . . . . . .. . .. . . . . . .. .. . ... . Post Code . . . . ...... . ..... . .
Remittances with overseas orders must Ij e
sufficient to cover despatch by sea or air mail as
required . Payable by International Money Order
only
Company registered in England. Regd . No. 53626
A subsidiary of Reed International Limited
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43SMHz Input Pre-amp

60SMHz Output Amplifier

The ci rcuit diagram is the same as the pre-amp in the TV
Up-converter, published in PW, April 1982.
Only the copper around the edges of the strips should be
etched away, therefore leaving most of the copper around
the strips for a ground plane . The trimming capacitors are
tuned for minimum noise and the best contrast on the
picture .

This amplifier was built by adapting the line lengths from
the mixer stage of the converter and is constructed in exactly
the same way as the 435MHz pre-amp.
The 695MHz amplifier was mounted in the same case as
the TV Up-Converter, but I mounted the 435MHz pre -amp in
a separate case in order to help prevent instability. The
screens are included to prevent oscillation .
©IPC Magazines ltd 1982
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Screens soldered
",,,"od
,'00'

I

+12V

OV

In both circuits I have used single -sided glass-fibre board
and all components are mounted on the copper side. I used
ordinary ceramic 1 nF capacitors for the line decoupling
instead of the feed-through types. I found feed -through
capacitors hard to obtain, and with my layout no drilling of
the board is required.
P. Short GBRFD
Bristol

OV

The addition of these two amplifiers to the up-converter
brings about a tremendous improvement in its performance,
resulting in a really sensitive ATV receiver.
Good-quality 4 to 5 grade pictures I have already received
using this converter include G4BVK, G8UUE, G8ZQF,
G8GLQ and G8KGH. The 605MHz amplifier also works well
as a domestic TV signal booster for signals around channels
21 -45, and with shorter lines would work on the higher
domestic channels.

9V
.-----O'.,...,~-ov

JFET Tester
This tester measures the d.c, drain current of junction field
effect transistors with the gate connected to the source (i.e .
Vgs = 0). this should be in the region of 1-40mA according to
the device type and individual characteristics . The switch
adjust the circuit for nor p channel transistors and is shown
in the n channel position (i.e . +ve to drain) ,
A. P. Cooper
Bournemouth
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Feeder Matching System

Low Voltage Regulated Power Supply

__________~B~a~la~n~
ce
~d~di~
pole a nd b a~la_
n_
c€_d__
fe_ed_ e_r____________

In use, regulation w ill be found to be quite satsifactory up to
approximately 15'o-200mA, which makes the unit ideal for
powering small 1 · 5V transistor radios, etc . the regulator can
be power ny any d.c. source of around 12V, such as a car
battery, an existing regulator, or from its own transformer
and rect ifier .

1:1rati o I.r.f . choke on
8mm ferr ite rod 25mm
lon g

I

I 75fl tw in
I ca ble
I

See text

Sam e as
top I.r. !.

6 turn s ea ch

par allel wo und
___
on 8mm fer ri t e ~
ro d 25 mm long

I

A

75fl

Wound w ith f in e ena melled
s i ngl e copper w ire

Rl
2k2

I

R2

E

330

C2
10)..1

Linear
Tr3

R4

AC127

Being greatly troubled by that common curse to listening,
TVI , I studied all the data I could get hold of on its cause and
how to combat it .
I made a trifilar choke and put it up at the antenna -feeder
point, then made an identical choke and put it at the bottom
of the feeder . This was then put to a bifilar coupling trans former to leave the antenna system floating free of any earth
connections .
This resulted in no TVI interfe rence and the signal strength
rose 1.0.0 per cent; now listening was a pleasure .

Output

R3
lk

Cl
100)..1

Trifilar windings

IWAD724!

R5

+12V

47

The voltage drop across Rl / R2 is determined by the
voltage applied to the base of Tr3 . As Tr3 conducts, more
current is drawn through R 1 and R2, which lowers the
voltage drive to the series transistor and decreases the
output voltage . When the slider of R3 is rotated towards R4,
Tr3 is cut off, thus drawing very little current t hrough R1 and
R2, increasing the output voltage .
The network Rl , Cl and R2 act to reduce the ripple , and
Tr4 and R5 give short circuit protection, the actual value of
R5 depending on the operation required .

H. Tinto

Mr. D. Watson
New Zealand

Glasgow

TTL Interface
Th is simple interface enables an oscillator to drive U .I. or
c.m.o.s. circuits. The oscillator may be sine, square or triangular and may swing above and below the centre reference
point, or the OV on the circuit diagram . The gain of the transistor used should square the output waveform and it is
protected against negative swings by the input diode . The
oscillator output should be fairly high, 3V amplitude or more
if possible .
A. P. Cooper
Bournemouth
Dorset

TEN

+5V

alp

2N2926G
3k3

1N4148

av
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Automatic Radio Turn-off Delay

NiCad Battery Charger
Nickel-cadmium batteries are usually specified as requiring a
constant current charge. This circuit has been designed to
provide either 50mA for four 1 · 25V cells (type AA), or
250mA for four 1· 25V cells (type C) arranged in series,
although it can easily be adjusted for other values.
In the circuit R 1 and R2 set the off-load output voltage to
about 8V. The output current passes through either R6 or R7,
and as it increases Trl gradually turns on. This allows point Y
to rise, turning on Tr2 and making point Z less positive. This
in turn lowers the output voltage and tends to reduce the
current. An equilibrium point is reached which depends on
the value of R6 and R7 . 05 prevents the battery under charge
supplying the output of ICl in the event of the disconnection
of the 12V supply, which might damage the i.c., FS2 is
included to prevent damage to the batteries on charge.
Selection of R6 and R7 is made experimentally, so you will
require an ammeter with the appropriate range, or, if R6 and
R7 are close to tolerance the voltage drop across them could
be measured and Ohm's Law applied.

Radio
onloff
switch

Sla
R6

10k
I

Rl

180

C3 I
22n :
I

ID
I

.,.

B1

I ~6V

L __
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------ - Tr2
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~~--~-----~--~-+---~
Radio
on loff
IWA07231
switch

Mr D. Griffiths
Surrey

05
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......+---Q...--o-e>-,
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~J''''-----'
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I

I

I

~

?

Slb

RI.
8k2

R3
lk5

When listening to a radio in bed, it is frequently left on all
night after the listener has long since gone to sleep. This
circuit was designed to turn off a 6V transistor radio after
approximately half an hour. It is also suitable for 9 and 12V
radios, but will work as low as 3V .
Once the radio is turned on, S 1 should be operated for
delayed switch-off. Cx' the supply decoupling capacitor in the
radio, is then connected across R6 and therefore G3 outp'ut is
high. This causes Gl to be low and G2 output to be high, this
turns Trl and Tr2 on bringing Pin 2 of Gl to a high level by
charging C2.
Capacitor Cl will charge via R2 to approximately one third
of the supply voltage, which via G2 output causes Tr1 and
Tr2 to switch off. As Tr2 switches off, G3 output drops and
therefore provides positive feedback through C2. The current
drain drops until S1 is returned to normal, Cl then
discharges via 01 and Rl. When constructing the project, Cl
is initially left off the board. Short-circuit Cl terminals, and
when the radio is switched on and Sl operated the radio
should play . Once these terminals are open circuited the
radio will turn off.

R5

lk2

E

Mr. S. Lamb

'Scope Calibrator
lk

J

~
2::111
~:r

6Vrms
~ 100mA

I

10k

lk5

100

~l~6mW
_ ~lN4148

- ~lN4148

10k

0 ulpul

1~266mw

This circuit, which uses only a transformer, resistors and
diodes, gives a 1V peak-to-peak output at an impedance of
less than 10H2. It is thus suitable for calibrating oscilloscopes which usually have an input impedance of 1 MQ and
so will not significantly load the calibrator. The 50Hz waveform is not a perfect squarewave as the edges are rather
curved, but the top is flat due to the two stages of squaring,
namely the two Zener diodes and the two ordinary diodes.
The resistors connected across the 1 N4148 diodes should be
close tolerance for maximum accuracy.

IWKM1701

A. P. Cooper
Bournemouth
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ELEVEN

Station Indicator for Varicap Tuned FM Radio

-ye (chassis supply line)

~TO pins 11 8. 13

This station indicator was originally made for a stereo f.m.
tuner using the Mullard LPl186 Varicap front-end . It uses a
DL707 common-anode 7-segment display to indicate the
station received . As the tuner was preset to three stations
Radio 2, 3 and 4 and so the DL707 is set to display 2, 3 and 4.
The original used a 3-pole 3-way rotary switch , but push button units with the same switching functions can be used .
Two poles of the switch control the DL707 indicator and the
third selects the tuning voltage (via the preset potentiometer)
for the station .
The DL707 is in a modified 14-pin d.i.1. package with pins
4 , 5 and 12 missing. The DL707 is in effect 8 light-emitting
diodes with a common anode connection . The eighth diode is
the decimal point; in this circuit the decimal point is used as
the stereo beacon .
On the diagram for the switch , the numbers above the
I.e.d.s. are the connections to the DL707. The diodes
connected to pins 11 and 13 are not switched since they are

3

1

-

----~)
4

8

.~

2

2

7

4

3

10

~

~~.~

~~~

RI

pin14

Common anode~"""~--+---~-+--'V\/"v-<l+9V
connection

4 70

segments common to 2, 3 and 4 and remain illuminated . Pin
6 on the DL 707 can be connected via al· 5kn resistor to pin
6 of the MC1310 stereo decoder to function as a stereo
beacon .
R. N. Soar
S. Yorkshire

A Low Current Flashing Indicator
+ ve

It is very popular and convenient to use batteries to operate
pre-amplifiers, signal injectors and probes . Batteries give
ease of connection, without unwanted interaction , low noise
and most importantly, safety. There is, however, one big
disadvantage in that the unit can accidently be left on , ulti mately flattening the battery.
A simple I.e.d . indicator, if fitted with its current limiting
resistor, will require a current of about 10mA if it is to be of
practical use . A small battery such as the PP3 (6F22) will only
last about 15 hours, even if the current taken by the rest of
the circuit is negligible .
The circuit described provides a bright I.e.d. indication,
takes less than 0'5mA from a 9 volt supply and will work
without any component change between 6 and 24 volts d.c.
The principle is to flash the I.e.d. at a rate of 60 to 80
flashes per minute, each flash only lasting a few milliseconds . The flashes, however, are very bright since a
comparatively high current is passed through the I.e.d.
The circuit uses a low cost s.c.r. in a relaxation oscillator
mode . When the voltage is applied to the circuit the gate of
the s.c.r . is held at half the supply voltage by the potential
divider Rl and R2 . Capacitor Cl charges up through R4 causing the cathode voltage to fall. When t h is voltage falls to a
value of about one volt below that set on the gate, gate
current will flow , triggering the s.c.r. into the conducting
condition . The s.c.r. then provides a low impedance path for
the capacitor to discharge through the I.e .d.
Resistor R3 is inserted in this circuit to limit the peak
current to a value within the pulse current rating of the I.e.d.
A resistor of 10n has been selected which gives the right
limit for standard size indicators and circuit voltages of up to
24 volts .

TWELVE
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/
R2
33k

R4
47k

- ye

When the capacitor has been discharged the only source of
current for the s.c.r. is through the resistor R4 . The value of
this current is below that required to keep the s.c.r. in a
turned on state and thus it switches off, allowing C4 to start
charging up and the cycle to repeat.
The correct selection of a suitable s.c .r. is important. It
needs to have a high gate current sensitivity, IGTm in' so that
the values of Rl and R2 can be large to prevent current
wastage. The rated holding current, IH' has to be greater than
the maximum current which will pass through R4 at the
highest rail voltage. This will ensure that the s.c.r. will delatch after the capacitor is discha rged . Desired typical
parameters are thus : IGTmin=O ' 2mA or less; IH=2mA or
greater and an anode voltage, VI RRM , rating larger than the
rail voltage to be monitored . Devices which meet this specifi cation are the Cl06 series , TIC44 -TIC4 7 -2N3005-2N30082N5061-2N5064, etc.
Mr. J. A. Brett
Manchester

Supplement to Practical Wireless, November 1982

Experimenters Pre-amplifier
+v
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Magnetic pick-up

Tape head

The pre -amplifier has proved useful over the years for match ing low- level signal sources into amplifiers without suitable
inputs . A feedback pair of transistors is a very common
arrangement for a pre-amp.
In this design, with two feedback paths available, special
frequency responses can be obtained , such as equalisation
for records or for reproduction from a tape-head . For these
applications, the equalisation response is obtained by feedback from the collector of Tr2 to the emitter or Tr1 via a
network between X and Y.
a) In the microphone mod e on e r esisto r is inserted and the
ratio of this to R2 gives the gain .
b) The network shown for a magnetic pick - up gives a reasonable appro ximation to the RIAA equalisation cu rve and
produces a gain of abo ut 50 at 1 kHz .
cl This network is for signals direct from tape-heads and the
value of R is chosen to give the required time constant.
Sources with too much treble can be improved with the
arrangement shown , but values will have to be found by
experiment. The tape head arrangement shown is a treble
boost circuit . The ci rcuit is tolerant of supply line variation,
with low voltage li nes, reducing R3 and 100kQ will improve
operation .
Mr. D. Griffiths
Surrey

LED On/Off Indicator for Battery Powered
Equipment

Morse Buzzer/ Continuity Tester

This circuit ues two I.e .d.s to indicate switching on and off in
battery-powered equipment .
Light-emitting diode 01 flashes on switching " on " and 02
flashes on switchi ng " off" .
At switch -on a charging c urrent flows through 01 to
charge up the 1000pF capacitor. This causes 01 to illumi nate, th is then goes off as the capacitor charges up. The on ly
current which then flows is a very small leakage cu rrent. On
switching off, the 1OOO~lF capacitor discharges via 02 , which
illuminates indicating that the circu it has been switched off.
In the origina l circuit 01 was a red I.e.d. a nd 0 2 was a green
I.e.d. A d .p.d .t. slide switch was used as the on / off switch .

This circuit uses a 4011 c.m .o.s. i.c. as a squarewave oscilator . This is buffered through an output stage, consisting of a
comp lementary pair of transistors, which drive a speaker.
The pitch of the note is controlled by a 1 OkQ log potentiometer. Pu tting a Morse key in the supp ly lin e converts the circuit
to a Morse practice oscillator. Alternatively the con ti nuity of
wiring of p.c.b. t rack can be tested by fitting two probes in
place of the Morse key and placing these across the wire to
be checked . A complete circuit wi ll resu lt in an audible tone
from the speaker . Note that all unused inputs to c.m .o.s.
gates must be taken to either the positive or negative supply
rails .
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To rest 0 f
circui t

Off
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R. N. Soar

S. Yorkshire
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A. P. Cooper
Bournemouth

THIRTEEN

Output Transformers as Filters in Mobile Power Lines
For over four decades the standard low-power audio amplifier used in radio receivers and a thousand other applications
consisted of a thermionic valve and an output transformer
and very few other components . The basic circuit is shown
here, and only in the last ten years or so has it been super seded , briefly by discrete transistors and now almost entirely
by integrated circuits. Over the years many different types of
valves were used - directly and indirectly heated types,
triodes, tetrodes and pentodes - but the requirement for the
transformer was almost always the same : it had to transform
the high output impedance of the valve (generally between 2
and 20k Q) to drive a loudspeaker with an impedance of
between 3 and 16 ohms . This meant a turns ratio of between
10: 1 and 100: 1 and a secondary resistance which was low
compared with the loudspeaker. In addition the inductance
had to be unaffected by the primary current flowing to the
anode of the valve working in class A.
Valves have a finite life and are mechanically fragile but
valve output transformers are still readily and cheaply avail able, besides being present in significant numbers in many
junk boxes and junk sales . They are the size of small mains
transformers (approx 50 to 75mm cube) and weigh 500g or
so. As mentioned above they have an important feature
which mains transformers do not - their inductance is less
affected by a d.c. bias current, making them ideal for use as
smoothing chokes in medium current supply filters . If the
secondary (loudspeaker) winding is used as a choke its
inductance - of the order of 20mH - is not greatly affected
by d.c. currents up to 2A.

A simple " L" filter using the secondary of a valve output
transformer as a choke, and a electrolytic capacitor, will have
a voltage drop determined only by its resistance and Ohm 's
law . The secondary resistance of such transformers is
usually less than O' 2 Q and the voltage drop, even at 2A. is
therefore under 400mV . The circuit of such a filter is shown
in Fig . 2.
An analysis of the spectrum of the noise from generators,
ignition and other sources in a motor vehicle shows that the
majority lies between 200Hz and 20kHz, although there is a
substantial r.f . component as well. In general the power
input of radio communications equipment is well decoupled
from r.f. noise so the important band for the filter to operate
is the two decades of frequency from 200Hz. This it does
extremely well.
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Modern " black box " mobile v.h .f . and u.h .f . transce ivers
are designed to operate from 13 .6 volt automotive batteries
and draw from 0 .5 to 2A. depending on model and power
setting. Many are inadequately protected from the large
amounts of conducted noise present on motor vehicle supplies when the engine is running .
In-car entertainment - (radios and tape players) and CB
equipment has similar power requirements and similar lack
of immunity to supply noise .
It is not possible to use simple electronic regulators to
remove this noise since they have an associated voltage drop
which is rarely less than 2V 'a nd often as much as 4V . This
reduces the voltage available to the equipment, particularly
when the engine is stopped, to a level w here it may malfunc tion and will certainly suffer loss of power .

FOURTEEN

The theoretical attenuation of the filter rises at 12dBI
octave from 45dB at 200Hz. In fact the inter-winding capacitance begins to have an effect above 1 kHz and the response is
nowhere near the theoretical above 4kHz. But the attenuation is still well over 70dB so from a practical point of view it
does not greatly matter. Use of the filter effectively eliminates generator whine and supply-borne ignition noise
provided the equipment and filter are intelligentiy earthed .
The filter, containing as it does only two components, is
easily constructed and easily mounted. It is also very cheap,
the components usually being to hand but if not the cost
using surplus components will be under £1 .50 or, with brand
new components, about £5 . Note that the working voltage of
the electrolytic capacitor must be 16V or above.
Construction consists of attaching the capacitor to the
transformer with eith'er a capacitor clip or pvc insulating tape
according to personal taste. The negative input and output
leads are connected to the capacitor negative, the positive
input lead, which should have an in-line fuse fitted is
connected to one end of the transformer secondary and the
output lead connected to the other and to the capacitor positive . The secondary can be identified, if necessary, by its low
resistance . No connections should be made to the primary or
to any secondary taps. The whole filter is then well insulated
with more pvc tape.
The filter can be mounted on the radio itself, visually the
least acceptable position but electrically the best, or tucked
out of sight in a glove box, behind the dashboard, or under a
seat . Best results are obtained if the radio is earthed only by
the negative lead to the filter but this is not usually possible
or necessary. The supply to the filter may be taken from the
ignition switch, from the cigar lighter, from a lighting circuit.

Supplement to Practical Wireless, November 1982
www.americanradiohistory.com

or directly from the battery. The battery is the best place from
a noise viewpoint but from a safety aspect it is essential that
there be a fuse as near to the battery as possible. If the radio
cannot be grounded only by the lead to the filter then the
filter should be grounded as near as possible to the radio
ground - a common ground is ideal. Wiring should be in
16/ 0·2mm (0, 5mm 2 ) or similar heavy flexible wire to
prevent premature vibration fatigue.
I have built over ten of these filters at various times and all
work well. At present there are four in my car (144MHz rig ;

430MHz rig; CB rig; and radio / cassette) and three in my
wife's (CB rig ; radio / cassette; and socket for 144MHz r ig
when I steal her car). Although the electrolytic capacitor is
connected to the battery for 365 days per year and the two
oldest filters have now been in continuous service for over
ten years they have never given any problem and the
improvement in ignition and generator noise is enormous.

Tone Burst Circuits

ate the tone at pin 3. Again R1 adjusts the frequency and R2
the deviation. Because of current consumption it is
suggested that the c.m.o.s . 7555 be used .
Fig . 3 uses two gates of a CD4011 quad NAND gate c.m.o.s .
i.c. to generate the frequency, with the third gate acting as a
buffer. Because it uses so little current it is as easy to place
the push-button between supply and pin 1, making it a gated
oscillator. Resistors R 1 and R2 perform the same functions.

Even with the massive growth of all-purpose , multi-function,
high-priced black boxes (the only accessory apparently missing being a tea-maker). many amateurs still happily
"survive" with a simple rig. The author has often heard
conversations on the air about adding a tone-burst, and it is
hoped that this article will provide some ideas for
experimentation .
Most 144MHz and 430MHz band repeaters require a toneburst at 1750Hz for approximately 500ms duration . There is
quite a large variation in the "acceptance gate" of individual
repeaters , in other words how far from 1750Hz can the tone
be before it fails to " open up the box" . It is obviously preferable to stay as close to 1750Hz as possible . Circuits can
range from a simple manually operated two-transistor multibrator to an automatic tone -burst (crystal controlled).

James M. Bryant G4CLF
Cheltenham
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The circuit in Fig. 1 is a standard cross-coupled multivibrator and R1 will adjust the frequency whilst R2 will adjust the
deviation to the amount required . Its advantage is cheapness
and simplicity, and if good quality components are used it
should not drift far with the changes in temperature.
Simplicity of approach can also' be said of the circuit in Fig .
2, which uses the common 555 in its astable mode to gener-

Figs. 1, 2 and 3 are all timed manually, i.e. the tone lasts
for as long as the pushbutton is pressed. Also they can be
voltage-dependant. and one way of overcoming these disadvantages is to use the circuit in Fig . 4 . Here the frequency of
the c.m .o.s. oscillator is greatly increased to 1 . 792MHz, and
then dividing the frequency by 2' 0 down to 1750Hz using a
4020 ripple binary counter. Assuming the reset pin 11 is low,
divided outputs will appear on various pins, with the one we
want on pin 14. If the reset pin was high, the outputs would
be inhibited, and this facility means that with a simple
resistor / capacitor combination, a timing network can be set
up to make the tone last for e.g . 500ms. At the moment of
switch on, activated by the p.t.t . switch , pin 11 is low, so the
divided frequency appears at pin 14. However Cl immediately starts to charge up, and inhibits the outputs, stopping
the tone-burst, irrespective of whether the p.t .t . button is still
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pressed in . The values of R2 and et have to be found by
experimentation because of the notorious lack of accuracy of
electrolytic capacitors , but the author found 270kQ and
2 · 21lF (tantalum) gave reliable results . As with all the
circuits, good quality components will greatly aid the
stability.
Much greater accuracy can be achieved using a crystal
oscillator running at 7 · 168MHz because any changes due to
e.g. temperature become negligible once divided down by 21 2
and many crystal manufacturers have this value as a stock
item . Any simple crystal oscillator may be used, provided its
output is of sufficient peak-to-peak swing to clock the 4020.

IWAM 051

Ariother common form of crystal oscillator is shown in Fig .
7, but there is a problem using U .I. , because of its supply
restriction of 5V, and the 4020 wasn 't happy at running at
7MHz at 5V, preferring 12V. For this reason two voltages are
needed, easily supplied with a resistor and Zener diode . A
pull -up resistor ensures enough voltage swing to clock the
4020. In the Fairchild t.t.1. data book it is stated that most tt .1.
outputs can withstand a pull - up resistor to 1DV, and the
author's has behaved quite happily at 13· 8V for over a year.
The final circuit of Fig . 8 uses a 4060 which is similar to
the 4020 but has most of the crystal oscillator circuit built
into it. With such few components the circuit can eas ily be
mounted on a very small p.c.b., or even on the back of the i.c.
itself and th en potted . With the automatic tone -burst it is
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At first the author used the circuit in Fig. 5, but found it
needed the second transistor as a buffer amplifier. This didn 't
seem very economical in terms of components , so the much
simpler circuit of Fig . 6, was tried and found to be satisfac tory. It was after I had gradually found the component values
by the "select on test" method (i.e . suck it and see), that I was
told that an almost identical circuit was in the Vol 2 of the

IWAM 061
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ov

Fig.6
excellent Radio Communication Handbook. Thus plagiarism
is denied! I only wish I had seen the circuit earlier! Two
supply decoupling capacitors were included, as well as a
diode (shown in dotted lines in Fig . 4) to provide a faster
discharge path for the capacitor, thoug h the author's does
work quite happily without this . The -7- 21 2 output appears on
pin 1 of the 4020.

probably best to power the unit from the p.U . switch , with an
extra toggle switch in series, so that if the switch is closed,
the tone-burst operates automatically every time the p.u.
button is pressed .
None of the circuits above has waveshaping on the
outputs , wh ich will consequently be virtually squarewaves. It
is obviously very difficult to state what values would suit
individual applications, but if the outputs were adapted to
include the circuit of Fig . 9 an approximate triangular waveform would result. This is because R1 slows down the charge
rate of the capacitor, and R2 slows down the discharge rate,
affecting the leading and trailing edges of the squarewave.
The values stated should be experimented with to get the
most pleasing sounds . Depending on the transmitter, a
blocking capacitor (try 150nF polyester) should be placed i n
series with the output.
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It is certainly not the intention of the author that the law of
Medes and Persians should apply to these circuits, and
experimentation with them is encouraged to obtain the best.
results. They should, however, provide a base from which
progess can be made, and should help those who can't whis tle at 1750Hz.
Stephen Ibbs
Wolverhampton
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