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MODEL CCN
220 volts or 240 volts. The 15 watt

miniature model CCN also has neg-
ligible leakage. Test voltage 4000v. /
A.C. Totally enclosed element in

ceramic shaft. Fitted long -life
iron -coated bit 3/32". 4 other

bits available 1/8", 3/16", 1/4"
and 3/64" including Heat

Shield. -I's,
1r/PRICE £248 (rec.

P & P 8p

r soldering equipment up to

MODEL X25
Soldering Iron

220-240 or
100-120 Volts.

4, The leakage
current of

the NEW X25
is only a few microamps and

cannot harm the most delicate
equipment even when soldered

"live". Tested at 1500v, A.C.
This 25 watt iron with its truly

remarkable heat -capacity will easily
"out -solder" any conventionally made

MODEL G 18 watt miniature iron, fitted
with long -life iron -coated bit 3/32". Voltage
240, 220 or 110. PRICE £2-26 (rec. retail)
P & P 8p

MODEL SK. 2 KIT
Contains 15 watt miniature
iron fitted with 3/16" bit, 2
spare bits 5/32" and 3/32"
heat sink, solder, stand and
"How to Solder" booklet.
PRICE 13.25 (rec. retail)
P & P 10p

egammomasn

tstrtri Ad"?'"neska

MODEL SK.1 KIT
Contains 15 watt miniature iron
fitted with 3/16" bit, 2 spare
bits 5/32" and 3/32", heat
sink, solder, stand and

"How to Solder'
.booklet.

PRICE £348 (rec. retail?
P&P 12p.

Please send the following'

nPlease send the
ANTE X colour catalogue.

MODEL C
Miniature 15 watt soldering iron
fitted 3/32" iron -coated bit. Many

other bits available from 3/64", to
3/16". Voltages 240, 220. 110, 50

or 24. PRICE £2.05 (rec. retail)
P & P 8p.

40 and 60 watt
soldering irons,
due to its
unique construction
advantages. Fitted long -
life iron -coated bit 1/8"
2 other bits available 3/32"
and 3/16". Totally
enclosed element ceramic and
steel shaft. Bits do not "freeze'

and can easily be removed.
PRICE 12-05 (rec.
retail) P & P 8p. Suitable
for production work and
as a general purpose iron.

Il

"-Treess MODEL MLX KIT
Battery operated 12v.
25 watt iron fitted with
15' lead and 2 heavy clips
for connection to car battery.
Packed in strong plastic wallet
and with booklet "How to
Solder".
PRICE £2.54 (rec. retail)
P&P 12p.

ST3 Stand - This stand is made from
high grade insulation material with a
chromium plated strong steel spring. It
is suitable for all models and replaces all
previous stands. The two sponges at
the side which are easily
replaceable, serve to keep
the soldering bits clean.
Spare bits can be
accommodated as shown
on the illustration.
PRICE: £1.00 (rec.
retail) P & P 10p

00000
From radio or electrical dealers.

car accessory shops Of in case of
dlffleulty direct from.

ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR

(no stamp required) Tel 0752 6 7377.

ALL PRICES include VAT at 13%
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DIGITAL EXPOSURE TIMER by S. A. Money
Accurate exposure times for enlargers and no setting up required 30

IGNITION TIMING LIGHT by F. T. K/er
Build this ignition timing light and make sure your
car is giving peak performance 36

P.E. RONDO QUADRAPHONIC SOUND SYSTEM -5 by R. A. Cole
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with four speakers and a crossover unit 44
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AUDIO FESTIVAL AND FAIR
Review of the '73 Audio Fair held at Olympia

BOOK REVIEWS
Selected new books we have received

Our February issue will be published on Friday, January 11, 1974

43

66

29

35

35, 38

39

40

55

56

58

IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, to any part of the world, £.2.65.
International Giro facilities Account No. 5122007. Please state reason for payment, "message to payee".

Practical Electronics January 1974



ALL OUR PRICES INCLUDE V.A.T.
BSR HI-FI AUTOCHANGER
STEREO & MONO
Plays 12'. 10' or 7' records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/250V.
Size 181 x 11 fin.
Above motor board 31in. Below motor board 21in.

with STEREO and MONO XTAL E625 post 25p.

PORTABLE PLAYER CABINET
Modern design. Black reline covered. Silver trout grille.

Padded Lid. Chrome fittings.
Few only in red rexine. L4.50 post 259Motor board cut for BSR deck

4 Transistor Mono Amplifier
Powerful 3 watt output. 15 ohm. AC mains operated with
transformer. 3 -Controls, volume, treble, bass and On/Ort
switch with knobs. Ready made on printed circuit board.
Fused inputs and outputs. Famous make.
Size Sin wide x 4in deep x 3in high.
Suitable 7in x 4in speaker. £1. £5.95 74;

BSR JUNIOR
SINGLE PLAYER
Heavy duty 4 -speed motor with
separate pick-up arm fitted
LP./78 turnover mono /4.95
compatible cartridge. "
GARRARD DECCA HI-FI DECK
Single play Stereo
Mono Deram
transcription
head and arm.
Four speeds.
101in turntable.
Anti -rumble Alter.
Bias compensation.
Laboratory motor.

SPECIAL 8.50
PRICE i. Post

25p
Ideal for
Disco Decks

METAL PLINTH AND PLASTIC COVER
Cut out for most Garrard or B.S.R.
Most will play with cover in position.
121 x 141 x 71in.
Covered in black leatherette. Post 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

COMPACT HI -Fl
Two lull size loudspeakers 131 x 10 x 31in. Player unit
clips to loudspeakers making it extremely compact,
overall size only 131 x 10 x 81in., 3 watts per channel. plays
all records 33 r.p.m., 45 r.p.m. Separate volume and tone

controls.
240V AC
Mains.

Attractive
Teak finish
Weight 13 lb.

SPECIAL OFFER!
SMITH'S CLOCKWORK
IS AMP TIME SWITCH

Single pole two-way Surface mounting
with fixing screws. Will replace existing
wall switch to give light for return home.
garage, automatic anti -burglar lights etc. Variable knob.
Turn on or off at lull or intermediate settings. Two types
available type A 0 to 60 minute. or type B 0 to 6 hours.
Fully insulated. Makers last list price 14.50. Brand new and
fully guaranteed.
OUR £1.65 or £3 pair. Post 25pPRICE

(PLEASE STATE TYPE A OR B WITH ORDER.)

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in sides
x 4in 45p; 8 x bin 53p; 10 x 7in 65p; 12 x Sin 85p;

14 x gin 90p; 16 x 8in 90p; 12 x 3in 50p; 18 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3in 600; 4 x 4 x 4in 70p;
6 x 4 x 4in 80p; 9 x 4 x 4in /1; 12 x 4 x 4in 21.30. '

ALUMINIUM PANELS 18 s.w.g. 6 x 4in Illy; 8 x Bin 15p:
14 x 3in 18p; 10 x 7in 19p: 12 x Sin 20p; 12 x Sin 28p;
16 x 8in 28p: 14 x gin 34p; 12 x 12in 40p: 16 x 10in 50p.
PAXOLIN PANEL 10 x Sin 15P.
1; inch DIAMETER WAVECHANGE SWITCHES. 25p.
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way, 25p each.
1 p.1. 2 -way, or 4 p. 2 -way, or 4 p. 3 -way. 25P
TOGGLE SWITCHES, sp. 14p; dp. 22p; dp. dt. 22p.
Sub -miniature, sp. 30p; dp. 37p; dp. dt. 451,

Bargain Price

£25
85p Carriage

BRITISH FM/VHF TUNING HEART
118 to 108 Mo. British made. 2 Transistor, ready aligned

requires 10.7 Mo's I.F. Complete with tuning gang.
Connections supplied bat some technical experience

"N't'al Our price £3.95 Post 20P

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit.
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V cc. Output voltages available 6 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2 20 Post
Detail. S.A.E. Size 31 x 15 x llin. 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike. Tape, P.D., Guitar. etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:

x 11 x 1 in. Response 25 c/s to 25 lice. 28 dB gain.
For use with valve or transistor equipment. 99 Post
Full instructions supplied. Details S.A.E. p 10p

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p 250/25V 14p 50 50/300V 50p
4/350V 14p 500/25V 20p 80+100/350V 85p
5/450V 18p 1000/25V 35p 32 +12/255v 20p
18/450V 22p 1000/50V 47p 32 +32/450V 800
32/500V 50p 8 +8/450V 22p 350 50/32SV 55P
25/25V 10p 8 +16/450V 25p 16+18 +16/275V 45p
50/50V 10p 18+16/450V 40p 100+50 - 50/350V 55P
100/25V 10p 32 +32/350V 40p
LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 20p; 25V 35p: 50V 47p; 100V 70P.
2000mF 6V 25p; 25V 42p; 50V 57P.
2500mF 50V 62p; 3000mF 25V 97p; 50V 65p.
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.
CERAMIC 1pF to 0.01mF, 4p. Silver Mica 2 to S000pF, 4p.
PAPER 350V-0.1 4p; 0.5 13p; lmF 15p; 2mF 150V 15P.
500V-0.001 to 005 4p; 0.1 5p; 0.25 Sp; 0.47 2bP.
SILVER MICA. Close tolerance 1°- 2.2-500pF 8p; 580-
2,200pF 10p; 2,700-5,600pF 20p; 6,8000E-0.01. mid 30p each.
TWIN GANG. "0-0" 208pF 1760, 85p.
Slow motion drive 365pF +3135pF with 25pF +25pF, 50p;
500pF standard 65p; small 3 -gang 500pF £1.60.
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55P

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condensers. Sop eachValues up to 100pF.
Section Couplers supplied FREE with two or more gangs.

NEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. 1W, +W, 1W. 20% 1p; 2W, 5p. 1011 to 10M
HIGH STABILITY. IW 2" 10 ohms to 6 meg., 10p.
Ditto 5,. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt. 15 watt.
10 ohms to 100K 10p each; 0.5 ohm to 8.2 ohms 10p.
TAPE OSCILLATOR COIL Valve type 35p.
FERRITE ROD 8 x lin 20p; 0 x :in 20p; 3 x Sin 10p.

MAINS TRANSFORMERS ALL POST
25p each

Eagle MT12 12-0-12V 50mA 900
250-0-250 80 mA. 8.3V 3.5A 83V IA or 5V 2A . /2.50
350-0-350 80 mA 13.3V 3.5A, 6.3V IA or 5V 2A £3.00
300-0-300V 120mA, 6AV 4A C.T.; 6.3V 2A £3.25
MINIATURE 200V 20mA, 6.3V IA 21 x24 x Sin 75p
MIDGET 220V 45mA. 83V 2A 21 x 21 x 2in

.
90p

HEATER TRANS. 6.3V 3A 60p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3, 4, 5, 8, 8, 9, 10, 12. 15, 18, 24 and 30V /2.80
1 amp, 8. 8, 10. 12, 18, 18, 20, 24, 30, 38, 40. 48, 60 £2.25
2 amp, 6, 8. 10. 12, 18, 18, 20, 24, 30, 38, 40, 48, BO 13.80
5 amp, 13. 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 80 18.75
3 amp. 5, 8 and 13V 11.00; Ditto 5 amp 11.20. 3 amp,
3, 5, 8, 10, 13 and 5-0-5V /1.30, Ditto 5 amp. 11.50;
13-0-6V 500mA 90p 9V 1 amp 95p 12V 200mA 75p 12V
500mA 85p 12V 750mA 95p. 40V 1 amp 21.75.
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W /2.25; 500W £6.25; 750W £10; 1000W £15
CHARGER TRANSFORMERS. Input 200/250V.
for 6 or 12V, 11 amp 11.50; 2 amp 41.80; 4 amp £2.50
BATTERY CHARGERS. Ready built with leads and clips
11 amp £2; 4 amp £4; 5 amp. 14.50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12V outputs. 14 amp 40p; 2 amp 55p; 4 amp 85P.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V 3 amps 720
watts. Insulated terminals. Varnish impregnated. Fully
enclosed in steel case with fixing feet. ,f I n Carr.
Famous make (Value 119) OUR PRICE " s' 50p
Can be used as 800 watt auto transformers 240-110V.

SET OF 3 MOTORS FOR
COLLARO STUDIO

TAPE DECK
£2.50 Post 50p

VOLUME CONTROLS 80 Ohm Coax 4p yd.
Long spindles. Midget Size BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/S 15p. D.P. 25p. 40 yd £1.40; 60 yd
STEREO L/S 55p. D.P. 75p. FRINGE LOW LOSS10 (1 per
EdgelK. S.P. Transistor 25 Ideal 625 and colour. D yd
Wire Wound controls ilia diem. 3 Watts. 10 ohms to 100K
British Made with long spindles fin dia. 45p each.
HELICAL POT 10K LIN. List M. Bargain 75p.
DUAL CONCENTRIC POT 500114LOG AND 500K LIN D.P
switch. Inner spindle 31in; outer spindle Situ 75p.

E.M.I. 131 8in.
2

SPEAKER SALE!
With twin tweeters. £450And crossover. 10
watt. State 3 or 8 or
15 ohm. As Illustrated. Post 25p

With flared tweeter cone and ceramic
magnet. 10 watt. £2.75
Bass res. 45-60c/s.
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 25p

Bookshelf Cabinet 18 xTeak10 x 9m. £550
Post 200

GOODMANS 61in. HI-FI WOOFER ,
8 ohm. 10W. Large ceramic magnet.
Special Cambric cone surround.
Frequency response
30-12,000 c/s. Ideal P.A.11
Columns. Hi-Fi Enclosure System., etc.
Suitable Cabinet 12 x 8 x 8 £4 Suitable Tweeter 12

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c/s to 18,000 c/s. Size 31x
31x Sin deep. Rating 10W, 3 ohm.
Crossover 95p El .90 Post 20p.

GOODMANS
8 in. WOOFER
8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
response 10-8,000 cps.
Ideal bass unit for £3.75

system.

LOUDSPEAKERS P.M. 3 OHMS. 7 x ein £1.25; Shin 2140;
5x 5in 21.60; 8in 11.75; 10 x 6in £1.90; 10in 12.00.
SPECIAL OFFER: 80 ohm, 2Iin Olin 35 ohm, 2in.; 3in;
5in 25 ohm, Olin dia; 3in. dia; £ I EACH
15 ohm. 31in dia; 5in./6 x 4in; 7 x 4in; 8 x 5in TYPE
3 ohm, 21in, 21in, 31in, 5in dia (6 x 4in, 8 ohm, 21.50).
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin
diameter 4W 12.50, 10 in diameter 5W 12.50; Post 25p.
121n diameter, 6W, £2.95; 3 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-18Kcis. 8W 0 ohm or 15 ohm 21.95.
De Luxe Horn Tweeters 2-1611c/s, 15W, 15 ohm 18.50.
TWO-WAY 3.000 c.p.s. CROSSOVERS 3. 8 or 15 ohm 95p.

TWO-WAY CROSSOVER NETWORK 3,000 cis
With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 51in x 4in with
control knob, tweeter and woofer leads and input£'2.2020 Pastterminals. Suitable for 3 to 8 ohm impedance. 20p

VALVE OUTPUT TRANSFORMER 25p.
MIKE TRANSFORMER MU metal 100-1 £1.25.
5 WATT MULTI RATIO. 3, 8 and 15 ohms, 80p.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt 211.50 100 watt /14.00

ELECTRO MAGNETIC
PENDULUM MECHANISM
1 5V d.c. operation over 100 hours continuous on SPY
battery, fully adjustable swing and speed. Ideal displays,
teaching electro magnetism or for metronome. 95.., Post
strobe, etc. r 20p

R.C.S. RECORD PLAYER AMPLIFIER
2 stage triode pentode valve. 3 watts output. Volume wolf
and tone controls. Printed circuit A.C. E4.50 Post
mains complete and tested. 25p

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 1.11p
OUTLET BOXES. SURFACE MOUNTING 25p.
BALANCED TWIN RIBBON FEEDER 300 ohm., 5p yd.
JACK SOCKET Std. open -circuit 14p. closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket by
JACK PLUGS Std. Chrome 20p; 3.5mm Chrome lop DIN
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p DIN SOCKETS
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 3 -pin 15p; 5 -pin My.
VALVE HOLDERS 5p; CERAMIC 13p; CANS 5p.

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING

RADIO COMPONENT
Illustrated Colour Brochure, Radio Books & Components Lists 10p Written guarantee.

2
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ALL OUR PRICES
WOOFER AND

EE111'.I. TWEETER KIT

L575 TILT. :eoper Ze51; :
Woofer 14.25; Tweeter
£1.90)

Comprising a fine example of a Woofer
10; x Ellin with a massive Ceramic
Magnet, 44oz Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in square has a special
ightweight paper cone and magnet flux

10,000 lines. Crossover condenser and
lull instructions supplied.
Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps
SUITABLE ENCLOSURE 20 x 13 x Sin.
MODERN DESIGN. TEAK WOOD FINISH.

£9.90
Post 25p

8in. or 10in. ELAC
HI -F1 SPEAKER

I Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
55 cps. 8 ohm impedance.
Sin. 10 watts, L3.7510in, 12 watts.

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts
MODEL "A". 20 x 13 x gin
For 12 in. dia. or £9.0n Post

' 10in speaker. `' 25p
MODEL "B". 16 x 10 x Sin
For 13 x Bin. or £5.50 Po"8 in. speaker 25p
MODEL "B" 2 ditto. Triangular
Corner Version.

MODEL "C". 16 x 8 x gin.
For 8 x 5in.
speaker £4.40 751;
LOUDSPEAKER CABINET
WADDING 18in wide, 15P ft.

BARGAIN AM TUNER.
Medium Wave.
Transistor Superhet A.95
Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
controls into single output.
9 volt battery £3.95
operated.
STEREO VERSION OF ABOVE
BARGAIN FM TUNER.
88-108 ItIc/s Six Transistor.
9 volt. Printed circuit.
Calibrated slide dial tuning.
Walnut Cabinet. 112.85
Size 7 x 5 x 4in.
BARGAIN FM TUNER. £8.85A. above less cabinet.
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push -Pull Ready built with volume, treble and
bass controls. 18 volt battery operated. £4.50

THE "INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all sizes of
tape reels. A.C. mains 200/250V.
Leaflet S.A.E. £2.50 Post

20p

WAFER HEATING ELEMENTSTHIN
OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse,
factory !available in manufacturing quantities,. Approx.
sine 101 x 81 x in. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in
asbestos fitted with connecting wires. Completely flexible
providing sale Black heat. British -made for use in photo-
copiers and print drying equipment.
Ideal for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
etc., to make efficient clothes dryers, towel rails -ideal for
airing cupboards. Ideal for anti -frost device for the garage
-preventing frozen radiators or acting as oil sump heater.
Use in greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

ONLY 40p EACH (FOUR FOR EI50)

ALL POST PAID Discounts for quantity.

INCLUDE V.A.T.
BAKER HI -F1 SPEAKERSBAKER MAJOR I1"19.90

Post Free
30-14,500 c/s, I2in. double
cone, woofer and tweeter cone
together with a BAKER

ro, ceramic magnet assembly
having a flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 cis Rated 20
watts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, baBe
and instructions. LI2.50Post Free

Please state 3 or 8 or 15 ohms. Post tree

BAKER
"BIG SOUND"

SPEAKERS
Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Useful response 30-13,000 cps.
Bass Resonance 55 cps.

GROUP "25"
12in 25 watt
3, 8 or 15 ohms.

GROUP "35"
12in 35 watt
3, 8 or 15 ohms.

GROUP "50"
15in. 50 watt
8 or 15 ohms.

NEW I2in VERSION E1760

£8.80
Post Free

Post Free

£2200
kft

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco and P.A.

and music. 4 way
mixing. Output 8/15 ohm a.c. Mains.
Separate treble and bass controls.
Guaranteed. Details S.A.E.

L49 £1 o0
CALLERS ONLY DE -LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 inputs, 10 wide range
controls. For Mikes, Discos, Organs, Guitars, etc. £594, 8 and 15 ohm Loudspeaker matching.

Q MAX CHASSIS
A die, punch and All

Sizes l' 74p Sizes
83p

Key "T" for above 6p
1', A 90p

92p
it', 1" . . 99p
Key "A" for above Bp
11-, 1', 1 A ", 11' 1140
I}', 1 7/32", 11' 21.15
111', 11 £1.20
11' £1.35
11' £1.55

CUTTERS
en Screw
11- £1.70
Key "B" for above

lop
2" 12.25
2 3/32' 1240
21' 23.30
Key "C" for abovel3p
21 24.50
21' 15.75
a- £9.00
Key "E" for above

20p
1' Square, with key

£2.10

SPECIAL OFFER
100 ohm Rheostat 2/in dia. Ceramic former screw
terminals :in dia. spindle. 95p. Post 25p.

SPECIAL OFFER
3in Panel Meter 50µA. Unusual scale requires re -calibration.
21-75. Post 25p.

WEYRAD COILS
P50 1AC 40p RA2W 85p
P50 2CC 38p OPT1 85p
P50,3V 38p LFDT4 65p
PCA1 60P Twin gang 75p

DELUXE 4 POLE MOTOR
1,400 r.p.m. reversible 42 Watt,
spindle Ilin x 7/32in, size 31in x
3in. As illustrated. 240V a.c. mains. Post 25p

E.M.1, GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2 -pole
70mA. Size 21 x 21 x 21in.

LI.95

£1.00
Post 25p

HIGH QUALITY BRITISH MADE

REGENT
I2in. 15 watts
An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to improve any Radio,
Amplifier, Hi-Fi or Television
receiver.
Bass Resonance 45cps
Flux Density 12,000 gauss
Useful response 45-13,000cps
3 or 8 or 15 ohm models.

L/3.80 Post
Free

DE -LUXE Mk II
I2in. IS watts
Especially designed to provide
lull range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Built-in concentric
tweeter cone.
Bass Resonance 30cps
Flux Density 14,000 gauss
Useful response 25-16,000cps
8 or 15 ohms models.

LI I Post
Free

SUPERB
I2in. 20 watts
A high quality loudspeaker,
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in lull
range reproduction with
remarkable efficiency in the
upper register.
Bass Resonance 25cps
Flux Density 16,500 gauss
Useful response 20-17,000cps
8 or 15 ohms models.

£16.50 Post
Free

AUDITORIUM
I2in. 25 watts
A lull range reproducer for
high power, Electric Guitars,
public address, multi -speaker
systems, electric organs,
Ideal for Hi-Fi and Disco-
theques.
Bass Resonance 35cps
Flux Density 15,000 gauss
Useful response 25-16,000cps
8 or 15 ohms models.

£15.40 Post
Free

AUDITORIUM
I5in 35 watts

A high wattage loudspeaker
of exceptional quality with a
level response to above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic instruments and the
home.
Bass Resonance 35cps
Flux Density 15,000 gauss
Useful response 20-14,000cps
8 or 15 ohms models.

£22 Post
Free

Hi-Fi Enclosure Manual containing 212 plans, designs,
crossover data and cubic tables. 42p. Pest Fsee.

CALLERS WELCOME  CUSTOMERS FREE CAR PARK OPEN 9-6 p.m. WEDNESDAYS 9-I p.m., SATURDAYS 9-5 p.m. (Closed for Lt. nch 1.15-2.30)

SPECIALISTS 337 WHITEHORSE ROAD CROYDON
(Export: Remit cash and extra postage.) Buses SO, 68, 159. Rail Selhurst Telephone 01-684-1665
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DISCO EQUIPMENT

TWIN G RRRRR D SP15 Mk.I11. Decks with ceramic cartridge on
plinth with slider fader control, approx. 36 x 15 5,n. /44.
Above fitted with preamp, mixer and mic. socket. /69.
Complete units as above fitted with the following power amplifiers
SOW, /99. 100W, L111.
DISCO SPEAKERS. Veneered sides, black front, approx. 24 14

I 2in, SOW, 119.15. 100W, /42.75. 8 or IS ohms. State impedance.
POWER AMPS. 35W, C12. SOW, £27. 100W. 03.
PSYCHEDELIC LIGHT UNITS. Sound to light converters,3
channel 3kW, 118.90.4 channel 4kW, /11.90. P. & P. 30p.
Separate controls are provided for each channel plus master control.
Finished in plastic coated steel case. Recommend using light banks ndior
flashing fluorescents as below.
FLASHING COLOURED FLUORESCENT LIGHTS. These
consist of standard fluorescent fittings modified for use on psychedelic
light units. 2ft unit, L10.50. 4ft unit, 111.50. P. & P. 30p.
FLUORESCENT STROBE UNITS. 2ft 117. Oft /19. These are
variable speed strobes using coloured tubes in a specially modified fitting.
All fluorescent fittings include coloured tube, choice of pink, blue, white.
green, yellow. White type ultra violet, LI extra.
LIGHT BANKS. Three adjustable lampholders on veneered base
approx. 15 fliin complete with three coloured reflector lamps,

75. P. & P. 30p.

DIMMER SWITCHES
This attractive dimmer switch replaces most existing light switches, will
dim all lights except fluorescents working on 200-250V 50Hz. 300W,
/1.45. 500W, L1.90. P. & P. 12p.

SEE LIST. Burglar alarms, Hi-Fi leads, plugs and sockets, drill speed
controllers, components, lamps and hardware, nuts, bolts, etc. SEND
10p P/0 OR STAMPS FOR COMPREHENSIVE LIST. CON-
TAINS 15p VOUCHER. All prices include carriage except where
stated. MAIL ORDER ONLY.

BELLARD ELECTRONICS, BELLARD HOUSE
BELLARD DRIVE, CHESTER CH2 3JP

1:11M3L1-,-JLIMIED
EIAILLIFITION

A NEW Digital Clock Kit from BYWOOD!
We supply- MM5314 Digital clock chip and 24pin socket,

Four DL747 and two D1707 LED displays.
CA3081 driver, 5"x 4" fibreglass PCB.

You supply - 6 transistors, 3 capacitors, 2 diodes, transformer.
16 resistors. 4 way switch.

Kit price £26.80+ VAT. Cases- phone for details.
Alarm chips with liquid -crystal or phosphor -diode display
evaluation kits also available. All chips, displays, PCBs
are available separately. Catalogue 15p.

BYWOOD ELECTRONICS Tel 044262757.

181 Ebberns Road, Hemel Hempstead. HP3 9RDB.

The 1973 answer to power cuts.
The Jermyn invertor.

When plugged into any 13 amp socket these units
charge 12/24v car batteries (up to 10 amps). In the event
of a power failure they automatically start inverting, pro-
viding a 240v 50Hz emergency supply at 150/300 watts.
Enough for a couple of standard lamps and the TV or the
central heating pump and the hi-fi. All this and full protec-
tion against overload and wrong battery lead connection.

A complete kit of parts costs £29 for the 150 watt unit
or £39 for the 300 watt version (made up and tested) £39
and £49 respectively.Allprices+10ZVAT

MII
newimproved circuitry

To Jermyn Industries
120 Vestry Estate
Sevenoaks

L )Sent

Please rush me  Kit(s),
 made up invertors.

I enclose cheque/postal order for £

Name
Address

Block Capitals Pleasel
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parts for PRACTICAL ELECTRONICS projects.
"One Source" buying makes sense-saves you time,
money and postage.
After many requests, Electro Spares are now supplying lists of components for ALL the projects featured in
"Practical Electronics " commencing July 1973 issue. Just forward a S.A.E. (preferably 9" x 4" minimum)
stating which project is of interest to you-we will forward an individually priced list of components required.
No need to buy a full kit-you need only purchase the parts you require at any one time. All Electro Spares
supplied components are new, branded products of reputable manufacturers andcarry full makers' guarantee.
We regret we cannot supply lists for projects published before July 1973 issue.

"P.E. RONDO" QUADRAPHONIC SOUND SYSTEM
Complete kits for the entire P.E. Rondo Project will be available as this appears in
the magazine. These contain top quality components with fibre glass p.c. board,
etc. etc.

"P.E." F.M. VARICAP STEREO
TUNER

Electro Spares offer a kit of high quality
parts to the published specification for
this remarkable tuner, featured in
"Practical Electronics", May 1973.
Features include pushbutton "Spot On"
tuning, with up to 5 pre-set stations (no
difficult tuning dial and drive cord).
Easy "no problem" construction
requiring only a few simple setting up
adjustments with a d.c. Voltmeter.
Uses NEW pre-set modules for R.F.
and I.F. circuits-no circuit alignment.
High efficiency integrated circuit Phase
Lock Loop Decoder for perfect stereo
reception, with stereo lamp indicator.
Fibre Glass P.C. Board, neat slim -line
cabinet, with brushed aluminium front
panel, pushbuttons, etc. etc.

IDEAL FOR USE WITH THE "TEXAN",
"P.E. GEMINI" AND ANY GOOD
QUALITY STEREO AMPLIFIER.
ALL PARTS for Varicap tuner and Gemini amplifier supplied separately.
Please send S.A.E. for full details of any of the above or call yourself. Visitors welcome
-easy parking.

"P.E. GEMINI" STEREO AMPLIFIER
QUALITY HI -Fl FOR THE
HOME CONSTRUCTOR. 30 Watts (R.M.S.)
per Channel into 8 ohms!
Total Harmonic Distortion 0.02%!
Frequency Response (-3 dB) 20 Hz-
100kHz!
We are still continuing to supply
components for this fabulous amplifier,
which is now recognised as practically
the ultimate in High Fidelity. We know
of no better unit for the home
constructor, and can supply a booklet,
containing full specification, complete
constructional information, wiring
diagrams, fault finding guide, etc. etc.,
price 55p plus 4p postage.
Our new, low comprehensive price list
is supplied with each booklet, or prices
for components supplied separately on
receipt of large S.A.E.

FOR PEOPLE WHO REQUIRE THE
BEST-IT HAS TO BE THE "p.e. gemini"

ELECTRO
SPARES

288 Ecclesall Road
Sheffield S11 8PE
Tel.: Sheffield (0742)
668888

The Component Centre of the North.

NEW QUICK and EFFICIENT MAIL ORDER DEPARTMENT

Practical Electronics January 1974
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NOW AVAILABLE IN THE U.K!

CHINAGLIA
PROFESSIONAL QUALITY TEST EQUIPMENT FROM ONE OF ITALY'S LEADING MAKERS
One example from the big range of sophisticated instruments

CORTINA MINOR
33 RANGE POCKET MULTIMETER
 SENSITIVITY 20,000 ft/VOLT ID. C.), 4,000 II/VOLT (A.C.).
 ROBUST DIODE PROTECTED PRECISION MOVEMENT.
 33 RANGES D.C. VOLTS 0-100mV, 5V, 15V, 50V. 150V,

500V, 1,500V. D.C. CURRENT 0-50µA, 5mA, 50mA. 500mA,
2.5A. A.C. VOLTS, 13-7.5V, 25V, 75V, 250V, 750V, 1,500V,
A.C. CURRENT 0-25mA. 250mA, 2.5A, 12 SA. dB RANGES.
-10 to +69. AF VOLTS RANGES 0-1,500V. RESISTANCE
RANGES 1060, 10M11 F.S.D. CAPACITANCE RANGES
100µF, IF F.S.D.

 ACCURACY-RESISTANCE, D.C. VOLTAGE AND
CURRENT, 2.5%. A.C. VOLTAGE AND CURRENT 3.5%.

 RESISTANCE RANGES POWERED BY INTERNAL
BATTERIES.

 COMPACT SIZE 150 85 40rnm. 350gr.
 CLEARLY CALIBRATED DIAL WITH ANTI -PARALLAX

MIRROR.
 PROFESSIONAL QUALITY COMPONENTS EMPLOYED

THROUGHOUT.
 FULLY GUARANTEED FOR 12 MONTHS.
 AFTER SALES SERVICE AND SPARES FACILITIES.
 SUPPLIED WITH ADDITIONAL SHOCKPROOF PLASTICS

CARRYING CASE. TWO HIGHLY INSULATED TEST
LEADS AND INSTRUCTION BOOKLET.

 SPECIAL 30kV PROBE FOR D.C. MEASUREMENT AVAIL-
ABLE AS AN 0.TIONAL EXTRA.

METER PRICE L13.00 (p & p 80p) PROBE £7.50 inclusive of V.A.T.
for further information on the "Cortina Minor" or other instruments from the exciting Chinaglia range write or telephone :-

CHINAGLIA (U.K.)
19 Mulberry Walk, London S.W.3.

TRADE ENQUIRIES WELCOMED

LIMITED
Telephone 01-352 1897

TWO NEW

SOLDER
SIPPERS
MAKE DE -

SOLDERING

QUICK

EASY

Longs Ltd.
Hanworth Lane
Trading Estate
Chertsey Surrey
KT16 9LZ.

FORWARD
without obligation

'further details.

INAME

ICOMPANY

IADDRESS

i

I1

Maxi -Super HT 1810 and

Maxi -Mini HT 1800

Solder Sippers
Designed for use when working
or re -working P.C. Boards. Per-
mits removal of molten solder
from Multi -leg components, en-
abling easy extraction. The sol-
der is 'sipped' through the noz-
zle, and automatically ejected
when the instrument is next used.
A Swiss precision instrument
manufactured to a high degree
of accuracy.
The anti -corrosive outside casing
has a knurled finish for more
positive grip, and encases plated
internal parts.
The Maxi -Super has been design-
ed with a 3.5 kg. spring action
recoilless plunger, whilst the
Maxi -Mini with its conveniently
shaped operating button, has a
2.5 kg. spring action plunger,
protected by a channel guard.
Both models have been designed
with an easy -to -replace 'dupont'
teflon screw -in nozzle.- Min =MI

PLEASE SUPPLY PLEASE SUPPLY,
Maxi -Super HT Maxi -Mini HT
1810 at E6.60 1800 at E4.95

I
enclose cheque value f

POSITION

SIGNED
Prices include VAT MI MN MMI

Reg. England 68496

FM TUNER
NELSON -JONES

PUSH BUTTON VARICAP
Tuning now available.
Six Position variable push button unit with individual
frequency scales. Teak case and full metalwork matches
the Texan amp.
Approved parts of this outstanding design. Featuring 0.75).LV

sensitivity. Mosfet front end. Ceramic I.F. strip. Triple
gang tuning. S.A.E. please for lists.

PE RONDO
We are kit stockists for this excellent design
SQ Decoder L8.00 Pre -Amp L3.00

Vol/Tone board £8.50 Power Amp board & H/S L7.50

LIGHT EMITTING DIODES
RED only 29p each 10 + 23p

GREEN only 69p each 10 + 59p

7 SEGMENT LED DISPLAY
0 325in Characters 0-9 and nine letters. TTL, DTL
compatible. ONLY L2.46 each, p.p. 10p.

Please add 10% V.A.T. for U.K. orders.

INTEGREX LIMITED, DEPT. P.E.
P.O. BOX 45, DERBY DEI ITW

Tel.: Repton (0283 89) 3580

6 Practical Electronics January 1974



U

(

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

Telephone
Corner

COMPLETE TELEPHONES
NORMAL HOUSEHOLD

TYPE

hiYE1.05EX G.P.O. P. & P.
p 45p each

TELEPHONE DIALS
Standard Post Office type. Guaranteed

working order.
Only 27

g 2 p POST & PACKING 16}p

1179

Tested and
Guaranteed
Paks _

a1011',;'

1181 I ee w'" eis. Highspeed P.O. t e P
200 Mine apacitors. Approx.

55quantity, counted by weight
Post & packing 15p.

H4 250 Mixed Resistors. Approx. se
quantity counted by weight .1)
Pos

H35 100 Mixed Diodes, Germ. Gold rr..
bonded, etc. Marked and JJP
Unmarked

1-138 30 Short lead Transisatrors,iMMMMi1rLin cones

H41

H39 i6 Integrated circuits 4 gates rr
BMC %2, 2 flip flops BMC 945 JJF.

2
?gi.varcil-Ln:CToPriser"..-

55

Unmarked
Untested Paks

1111 50 PNP,rm aAVamnIriusistors

166 ISO t,Ginrrngai:,iu,inrypD6iodes
55p

114 100 Silicon Diodes DO -7 glass re
equiv. to 0A200, 0A202 J./.1/

186 100Sil. Diodesnd isistjli 6mi n.
55p

16 im s 'a of
Integrated Circuits. Data 55P
supplied

110

Piers
H2O 20 I.6YrI21)/a7mTpyp elSsi

plastic.
Jtneeci

volts
34 Is ,:oewrrner.

NPN Silicon
PNP,G3 55P

Can\
Make a rev counter
for your car

The "TACHO BLOCK". This encapsulated
block will turn any 0 I mA meter into a
linear and accurate
rev. counter for
any car with
normal coil
i nition system. HO, each

0
0

A Cross Hatch
Generator £3.85 g:
A complete kit of parts including Printed
Circuit Board. A four position switch gives
X -hatch. Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construc-
tion and reliability. A project in the Sep. '72
edition of Television.

Electronic Transistor
Ignition

Now in kit form, we offer this "up-to-the-
minute" electronic ignition system. Simple
to make, full instructions supplied with these
outstanding features: Transistor and con-
ventional switchability, burglar proof lock -up
and automatic alarm, negative and positive
compatibility.This project was a "star" feature
in the September 1973 edition of "Electronics
Today International" magazine. Our kit is
recommended by the ETI magazine.

£6.60 Complete kit incl. V.A.T
p P. & P. I 1p.

Ready built & tested unit L9.90 inc. V.A.T.

New Paks
Tested & Guaranteed

H63 4 2N3055 Type NPN 5,1. power 55p
transistors.Belowspec.devices

H64 4 3819N Channel FET's ssp
2N3819 in plastic case

H65 4 40361 Type NPN Sil. 5510
transistors TO -5 can comp.
to H66
Untested, Unmarked

H67 10 3819N Channel FET's plastic 55p
Case type.

Over 1,000,000
Transistors
in stock
We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

Silicon Planar Plastic Transistors
Unmarked, untested factory clearance. A
random sampling showed these to be of
remarkably high quality.
Audio PNP, similar to ZTX500, 2N3702)3,
BCY70, etc.
ALL AT 500 for L3.30, 1,000 for L5.50, 10,000
for L44. P. & P. I I p per 1,000.
Audio NPN, similar to ZTX300, 2N3708/9,
BCI07/8/ 9, BCI68/9. etc.
Please state Audio NPN or Audio PNP when
ordering.

Our very popular 4p Transistors
TYPE "A" PNP Silicon Alloy, TO.5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN Silicon, similar ZTX300
range.
TYPE "H" PNP Silicon, similar ZTX500
rang,

RELAYS FOR £I -lop
P&P 271.p.

Ifl

1

Plastic Power
Transistors
NOW IN
TWO
RANGES
These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quantity to all
parts of the world and we are proud to offer
them under our Tested and Guaranteed
terms.
Range I VCE Min. 15 HFE Min. 15

1-12 13-25 26-50
40 watt 22p 20p Illp
90 watt 26iP 241P 22p
Range 2 VCE Min. 40 HFE Min. 40

1-12 13-25 26-50
40 watt 33p 31p 29p
90 watt 381p 36iP 33p
Complementary pairs matched for gain at
3 amps. lip extra per pair. Please state
NPN or PNP on order.

INTEGRATED CIRCUITS. We stock a
large range of I.C.s at very competitive pr -ices
,from I 1p each). These are all listed in our
FREE Catalogue, see coupon below.
METRICATION CHARTS now available.
This fantastically detailed conversion cal-
culator carries thousands of classified
references between metric and British (and
U.S.A.) measurements of length, area,
volume, liquid measure, weights, etc.
Pocket Size. 15p, Wall Chart, 18p.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 16ip each k Now new low
16 pin type at 18p each / profile type.

and
our

BOOKS
We have a large selection of Reference
Technical Books in stock, details are in
latest catalogue, send for it TODAY using
the coupon below.

N.B.-Books are void of V.A.T.

Our famous P1 Pak
is still leading in value

Full of Short Lead Semiconductors and
Electronic Components, approx. 170. We
guarantee at least 30 really high quality
factory marked Transistors PNP and NPN,
and a host of Diodes and Rectifiers mounted

sn
Printed Circuit Panels. Identification Chart

upplied to give some information on the
Transistors.

I I p P. & P. on this Pak.

Please ask for Pak P.1. only 55,

Please send me the FREE 81 -Pre -Pak Catalogue

NAME

ADDRESS

ALL PRICES INCLUDE 10% V.A.T.
MINIMUM ORDER 55p. CASH WITH
ORDER PLEASE. Add I Ip post and packing
per order. OVERSEAS ADD EXTRA FOR
POSTAGE.

BUY THESE GOODS WITH ACCESS

Dept. A. 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.
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FREE BOOKLET
All types of
TRANSISTORS RECTIFIERS
BRIDGES SCR's TRIACS
INTEGRATED CIRCUITS
F.E.T. LIGHT DEVICES
OVER 1800 DIFFERENT DEVICES

No eas

UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES
BEST PRICES RETAIL TRADE -EXPORT & INDUSTRIAL

MORE DEVICES
NEW PRICES
NEW RANGES

THIS IS A MUST
FOR ALL
SEMI -CONDUCTOR
USERS!

ENTIRELY NEW 1973 EDITION ask for Booklet No. 36)

SEND FOR YOUR FREE COPY TODAY:
INTEGRATED CIRCUITS. VERY IMPORTANT -ONLY BRANDED I.Cs
ARE TO THE FULL MANUFACTURERS' SPECIFICATIONS. ALL OTHERS
ARE NOT. HENRY'S SELL ONLY BRANDED INTEGRATED CIRCUITS .
FROM TEXAS ... I.T.T.... FAIRCHILD ... SIGN ETICS ... SO WHY
BUY ALTERNATIVES OR UNDER SPEC. DEVICES WHEN YOU CAN PUR-
CHASE THE GENUINE ARTICLE FROM US EX STOCK ... NEED WE SAY
MORE!

1- 12- 30 -

Type 11 29 99
Op Ep Ep

88741213N 69 69 60
82174132N 72 72 83

1- 12- 30- Type 1- 12- 30- 8/474136N 83 83 55

11 29 99 11 29 99 8N74141N 1.00 90 80

Ep Op Op Op Ep
Ep

8N74142N 2.88 &88 2.52
8N7400N 20 18 16 9N7446N 2.16 2.16 1.89 S1474145N 1(44 1-44 1-28
13N7401N 20 18 16 SN7447AN 1.80 1.80 147 8874147N 2(30 2.30 1.83
8N7401AN 38 88 38 8517448N 1.50 1.27 1.18 SN74148N 2.01 2.01 1.83
E1N7402N 20 18 18 8N7450N 20 18 18 8N74150N 2.80 2-30 2.01
13N7403N 20 18 18 8517451N 20 18 16 8N74151N 145 1.15 1.00
8N7403AN 38 38 83 887453N 20 18 16 8N74153N 1.09 1.09 95

8N7404N 24 21 18 8N7454N 20 18 18 8N74154N 2(30 2.30 2.01
8N7405N 20 18 16 8N7480N 20 18 18 SN74155N 165 165 1.00
8N7405AN 44 44 38 8N7470N 33 30 27 8N74156N 1.09 1.09 1.00
8N7408N 40 38 35 8N7472N 38 38 84 8N74157N 1.09 149 95

8517407N 40 38 85 8N7473N 44 41 37 8N74159N 2.44 2.44 2.14
8N7408N 25 22 19 8N7474N 48 48 42 8N74160N 148 1.58 1.38

8147409N 33 38 28 9N7475N 59 56 51 82174161N 1.58 1.58 1.38
8N7409AN 44 44 88 8517476N 46 36 82 SN74162N 1.58 148 1.38
8N7410N 20 18 18 8517480N 80 70 50 8874183N 1.58 168 1.38
8N7411N 25 23 21 8N7481N 1.25 1.10 96 85174164N 2.01 2.01 1.78

8N7412N 28 28 25 8N7482N 87 80 72 8N74165N 2-01 2-01 1.78

8N7412AN 38 38 38 0N7483N 1.20 1.10 140 85174166N 2-16 2.18 1.89
8N7413N 30 27 26 8/47485N 1.87 1.87 149 8N74167N 4.10 4.10 3.59
8N7414N 72 72 68 851748800 50 50 44 8N74170N 2.88 248 2.52
9N7418N 30 27 25 /3517489N 4.32 4.32 8.78 8517417200 5.76 5.76 5.04
8N7417N 30 27 29 851749000 75 70 83 9N74173N 1436 148 145
8N7420N 20 18 16 8517491AN 1.10 1.00 90 8N74174N 1.80 1430 1.57

8N7422N 28 28 25 800749200 75 70 83 82174175N 1.29 1.29 1.13

8N7422AN 38 38 33 1500749300 75 70 68 8007417651 144 144 1.26
8N7423N 37 34 32 8N7494N 85 80 75 8N74177N 1.44 1.41 1.26
8N7425N 37 37 32 951749500 85 80 75 8517418000 1.44 1.44 1.26
8N7427N 37 37 32 8517496N 1.00 90 83 8217418100 618 548 4.58
8N7428N 43 43 37 82174100N 2.16 1.89 1439 9N74182N 1.44 1.44 148
8N7430N 20 18 16 8517410400 80 03 45 8N74184N 2.18 2.113 1.89
800743200 37 87 32 85174105N 60 53 45 8N74185AN 2.18 2.16 1.89
8N7433N 43 43 38 91,174107N 51 51 46 8007418800 6.48 6.48 5.67
8N7433AN 57 57 50 8217411000 57 57 50 80074190N 2.30 2(30 2.01
8N7437N 43 43 37 8N74111N 88 86 76 8N74191N 2.80 2-30 2.01
8N7438N 48 43 37 SN74110N 2-16 2-16 1.89 8N74192N 2.30 280 2.01
13217438AN 57 57 50 132174118N 1.00 90 83 85174193N 2-30 2.80 2.01
8517440N 20 18 16 8517411900 1.92 1.92 1.88 8147419404 1.72 1.72 1.51
13N7441A04 85 79 78- 8047412000 1.05 1.05 92 8517419504 1.44 1.44 1.26
8N7442N 85 79 73 9N7412104 67 57 50 85174198N 1.58 1.58 1.38
8N7443N 1.50 1.27 143 85174122N 80 80 70 85174197N 1.58 1.58 1.38
8N7444N 1.50 1.27 1.18 8N74123N 144 1.44 1.26 8N74198N 8.16 3.18 2.77
8N7445N 2.16 218 1.89 82174125N 69 69 60 9517419904 2-88 2-88 2.52
PRICING OF 5N7400 SERIES IS CALCULATED ON THE TOTAL
NUMBER ORDERED REGARDLESS OF MIX
SN74 (HIGH POWER), SN74 (LOW POWER) series in stock. Send for List 36
free on request. Low Profile Sockets, 14 pin, 15p, 16 pin, 17p, 8 pin,

TRANSISTORS -A selection
For full list send for booklet 36 today

L p Ep L p L p L p L p
AAZ13 10 BCI69C 14 BY100 15 0C36 65 V405A 25 2N3614 59

AC107 35 BCI82 12 BYI27 IS 0C44 18 ZTX108 10 2N3702 I 1

ACI 28 10 BCY32 85 BYZI 3 35 0C45 18 ZTX300 14 2N3714 1.60
AC167 20 BCY39 1.00 C1060 55 0071 IS ZTX302 18 2N3771 1.75
ACYI7 35 BCY55 2.50 GETIII SS 0072 25 ZTX500 IS 2N3773 2.25
ACY39 65 BCY70 15 GET115 75 0077 55 2G301 40 2N3790 2.25
AD149 50 BCY71 20 GET880 55 0081 28 2N697 IS 2N3819 35

ADI61 39 BCY72 13 LM309K1437 0083 25 2N706 10 2N3866 75

AD 162 39 BDI 24 80 MATI 21 25 0C140 6S 2N930 20 2N3903 15

AFI 17 10 60131 43 M1E340 50 0C170 25 2N987 45 2N4062 14

AF/ 18 50 BF115 22 MJE520 65 0C200 SS 2N1132 25 2N4126 15

AFI39 33 BFIBO 33 M1E3O5S 73 0C202 90 2NI304 22 2N487I 35

AFI 86 40 8E194 13 MPF105 46 OCP71 1.00 2N1613 20 2N5457 36

AF239 44 BFXI3 25 NKT2I7 45 ORPI2 55 2N1671 1410 25001 3.00

ASY27 30 BFX34 55 NKT404 60 ORP60 45 2N2147 75 25026 1490

BAI IS 10 BFX88 22 0A5 60 P346A 20 2N2I60 69 25303 70

BAXI3 5 BFY5O 20 OAS! 10 T1L209 25 2N2926 10 40250 45

BC107 12 BEM 20 0A200 8 TIP29A 49 2N3053 20 40361 45

BC108 12 BFY64 45 0A202 10 TIP30A 58 2N3054 45 40362 40

BC109 12 BEY90 75 OCI6 85 TIP31A 61 2N3055 45 40408 50

BC109C 14 BLY36 6.25 0C20 I.25 TIP41A 74 2N3440 SO 40486 75

BCII3 16 BSX20 IS 0C28 6S TIP42A 90 2N3442 1.10 40636 1.00

BCI47 12 BUI05 2.20 0035 SS 71513 16 2N3525 0 40430 BS

TBA 1300 5 WATT I.C.
Suitable alternative to
SL4031). 5/30 volt oper-
ated. 8/16 ohm 5 watt
output.
With circuits and data
61.50.

SINCLAIR IC12
With circuits and
data. 6 W IC with
printed circuit board
28V operated, L1.80.

ZN4I4 IC
Integrated circuit radio as
featured by many
magazines. (PW Jan. 73
Reprint Ref. No. 19
for 10p), E1.20.

TOSHIBA POWER
AND PREAMPLIFIER
MODULES
TH9013P 20W power
amplifier 22-0-22 or
single 45V operated,
£4.57.
TG90I4P Stereo on two channel
preamplifier, LI-50.
(Circuit book No. 42 price 10p).

ULTRASONIC TRANSDUCERS
Operate at 4OkHz up to 100 yds.
Ideal remote switching and signalling,
complete with data transmitter and
receiver, new I.C. circuits. Per pair,
E5.90.
TA 960 I.C. with socket LI.80.

3015F 7 SEC.
IC size complete with data
price L2 each or 4 for L7.
(Digital clock circuits Ref.
No. 31, 15p).

TRANSISTORS -SPECIAL OFFERS
2N3055 BYI27

25 47p each 25 12p each
100 42p each 100 'I0p each
500 39p each 500 9p each

1000 34p each 1000 Bp each

AFII7 0C35
25 ISp each 25 46p each
100 13p each 100 42p each
500 12p each 500 38p each

1000 10p each 1000 34p each

ZEN ER
DIODES LINEAR I.C.L p
400m/w BZY88/ 702C (T05) 75
BZX83. From 709C (T05) 39
3.3V -33V, 10p 709C (DIL) 39
each. 723C (T099) 90
I .3W 5% Mir ia- 723C (DIL) 90
cure Tubulars 728C (DIL) 45
I N4700 series. 728C (T099) 45
From 3.3V -33V, 741C (T05) 50
18p each. 74IC (DIL) 50
IOW. Stnd. 747C (T099) 1.00
Mounting ZS 747C (OIL) I.00
series 6.8V -100V 748C (DIL) 61
5%. 40p each.

SILICON
RECTIFIERS
I amp series.
1N4001 to 1N4007.
From 6p each.
1.5 amp.
PL4001 to PL4007.
From Op each.
3 amp.
PL7001/IN5400.
From 14p each.
Send for full list
36.

MORE OF
EVERYTHING
AT HENRY'S

See pages 8. 9
and 10, and Back
Cover of this

magazine.
BEST VALUE

SEMI-

CONDUCTOR

QUANTITY

DISCOUNTS
10% 12+, 15%
25 +, 20% 100+
All one type
except where
quantity discounts
shown.
Min. order L1.00
please.

10% VAT
TO BE ADDED

TO ALL
ORDERS

All types offered subject to availability. Prices correct at time of press. E. & O.E. U.K. post, etc. 15p per order.

TRIACS-Stud
Mounting with
accessories
3 AMP RANGE 1-11
Type P.I.V. Price ea.
SC35A IOOV 80p
SC3SB 200V 8Sp
SC35D 400V 90p
SC35E 500V £1.20
6 AMP RANGE
SC40A IOOV 90p
SC408 200V 95p
SC40D 400V L1.20
SC40E 500V L 1 40
10 AMP RANGE
SC45A 100V LI -OS
SC45B 200V II.15
5C450 400V CI.45
SC45E 500V L1.85
IS AMP RANGE
SC5OA IOOV c145
SCSOB 200V L1.65
SCSOD 400V L1.95
SC50E 500V (2.2.5
TRIACS-Additional
Types
40430 TRIAC (1066) 85p
40669 TRIAC (Plastic)

90p
40486 TRIAC (705) 75p
NEW RANGES
BRIDGE RECTIFIERS
FEATURES SMALL
SIZE & LOW COST
250 M/A AMP P.1.V.
B025/05 50 16p
5025/10 100 18p

On dia.
AMP I-11

Typ/OSe P.I.V: Price ea.

805/10 IOOV 22p
B05/20 200V 23p
1305/40 400V 2Sp
1305/60 600V 27p
iH xiL x Ain. dia.
I AMP
BI /05 SOV Up
BI/10 100V 25p
B1/20 200V 28p
B I /60 600V 30p

x IL x ,Sin. dia.
1 AMP
WOOS 50V 29p
WOI 100V 30p
WO2 ' 200V 32p
W06 600V 15p

x fin. tubular
2 AMPS
82/05 50V 35c?
82/10 IOOV
82/20 200V 1051
82/60 600V 50p
82/100 1000V 55p
4-H xIL ,Sin. dia.
4 AMPS
84/100 IOOV 55p
84/200 200V 59p
84/400 400V 65p
84/600 600V 75p
B4/800 800V LI 00
4-1x.iL x Ain. dia.
6 AMPS
B6/05 50V 65p
B6/10 IOOV 70p
86)20 200V 80p
B6/40 400V 90p
B6/60 600V L I 00

Ain. dia.

e

SILICON CONTROLLED
RECTIFIERS. (.!

Type
I AMP (TOS) P.I.V. 1-11
CRS I/05AF SOV 30p
CRS 1/10AF IOOV 30p
CRS I/20AF 200V 35p
CRS I/40AF 400V 45p
CRS I/60AF 600V 55p
3 AMP (T048)

SRS 3/05AF 50V 40p
!RS 3/10AF IOOV 40p

CRS 3/20AF 200V 45p
CRS 3/40AF 400V 55p
CRS 3/60AF 600V 65p
5 AMP 400V 60p
CRS 5/400V 60p

7 AMP (T048)
CRS 7/100 IOOV 60p
CRS 7/200 200V 67p
CRS 7/400 400V 85p
CRS 7/600 600V 95p

Henry's LIMITED
D IO

EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-4028381 Open. -

354 -356 High Fidelity and Tape Equipment 01-4025854/47361 98177-6Pm
309 PA -Disco- Lighting High Power Sound 01-7236963 6 days 8 week

303 Special offers and bargains store All stores

All mail to 303 Edgware Road, London W2 1BW Saturday
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LARGEST RANGE

OF KITS &
GADGETS

TEST EQUIPMENT
MULTIMETERS
(carr., etc. 30p)
100H (M2I0) 20k/V Slimline with ca e, 4405
THL33D 2k/V Robust with case. L4 95
U437 10k/V Steel cue. A.C. up to 40kHz, 1405
U4324 20k/V with A.C. current ranges, /13.00
AF105 50k/V with leather case, /940
U43I3 201W/ A.C. current. Steel case, L10.50
U4341 Plus built in transistor tester, /10.50
Model 500 30k/V, 1945
OTHER EQUIPMENT
SE25013 Pocket Signal Injector, L1.90. Carr. 15p
SE500 Pocket Signal Tracer, 1150. Carr. 15p
TE 15 Grid Dip Meter 440kHz-280MHz, 11345.

Carr. 30p
TE40 A.C. Millivoltmeter I.2MHz, 11815. Carr. 35p
TE65 28 Range Valve Voltmeter, £19.15. Carr. 40p
TE2OD 120kHz-500MHz RF Generator, 11615.

Carr. 40p
TE22D 20Hz-200kHz Audio Generator, 118.75.

Carr. 40p
SE350A Deluxe Signal Tracer, L915. Carr. 20p
SE400 Volts/ohms/R-C sub./RF field/RF gen., £11.25.

Carr. 20p
New Revolutionary Supertester 680R
680R Multi -tester, 118.50 A ice

Transistor tester 11100
Electronic voltmeter 119.00
Ampclamp /11.95
Temperature probe /1115
Gauss meter 11115
Signal Injector /5.95
Phase sequence /595
EHT Probe /595
Shunts /440
25/501100A .} each

A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester, £5.50. P. 6. P. 15p
E1300 Mono mag cart preamp, /I-95. P. & P. 15p
E1310 Stereo mag cart preamp, /405. P. & P. 25p
Easiphone telephone amplifier, L43. IL P. & P. 25p
D1203 Teleamp with PU coilt 1340. P. & P. 20p
LLI Door Intercomm. and chime, £11.95. P. & P. 25p
Chattalite (lights as you talk), £13.90. P. & P. 20P
!kW Dimmer/controller, L3.00. P. & P. 10p
9in Twin spring unit, for Reverbs, 12.75. P. & P. 15p
I6in Twin spring unit, for Reverbs, /640. P. & P. 25p
Car Tachometer Electronic, /7.50. P. & P. 15p
VHF Aircraft band corrector, /305. P. & P. 15p
82005 4 Ch. mic. mixer, 12.95. P. & P. 15p
820042 Ch. stereo mixer, 14.75. P. & P. 15p

BUILD THIS RADIO
PORTABLE MW/LW ERADIO KIT using Mullard
RF/IF module. Features
MW-bandspread for extra Yl
selectivity. Slow motion
tuning. Fibre glass PVC
cabinet. 600MW output. All \`
parts £7.99 (battery 22p). Carr. etc. 32p.

EXCLUSIVE: SPECIAL OFFERS
MW/LW CAR RADIO Pair Akai ADM
+ or - earth with microphones. /6.95
speaker and fixings. carr/packg. 20p.
1640 carrackg. 30p.
B TRACK CAR
STEREO (- earth)
with speakers. in
pods and fixings.
11240 carr/packg. 40p.
HANIMAX HCI000
battery

der. 11040 carr/
packs. 25p.
HANIMAX HC2000
battery/mains cassette
recorder. £13.50
carripackg. 30p.
AKAI GXC40 stereo
cassette recorder,
L59.95 carr,packt. 50p

5 WAVEBAND
PORTABLE TWIN
SPEAKER RADIO
FM/MW/SW/ AIR-
CRAFT - PUBLIC
SERVICES. 110.45
carr/packg. 30p.
PORTABLE
CASSETTE TAPE
PLAYER - for car or
carry around. 0.25
carr/packg. 20p.

HANIMAX POCKET
CALCULATOR with
% key. 43150.

10-I 10 Projects
50-1 50 Projects .

150-1 150 Projects ..
Telephone Communicator
X20 20 (Elet)
X40 40 (radio) J Projects
(Carr./Packing 40p)
ALL TRANSISTOR CIRCUITS
HANDBOOKS

PANEL METERS  TRANSFORMERS  CONTROLS  RELAYS

IRONS  TOOLS  VALVES  POT CORES MOST TYPES OF COMPONENTS

You need a catalogue! 55p post paid complete with Discount Vouchers

SPECIAL PURCHASES
AVOMETER
MOVEMENTS
AVO 8 or 9 5OwA
MOVEMENTS. Ex
Brand New AVO's.
£3.50. Post 20p.

UFH TV TUNERS
CHANNELS 21to64
Brand new tran-
sistorised
tuners for 625 Line
Receiver IF output.
/140. Post 20p.

EASY TO BUILD KITS BY
AMTRON-EVERYTHING SUPPLIED

Model No.
310 Radio control receiver ..
300 4 -channel R/C transmitter
345 Superhet R/C receiver ..
455 AM signal generator ..
65 Simple transistor tester..

115 8W amplifier ..
120 12W amplifier ..
125 Stereo control unit ..
130 Mono control unit ..
605 Power supply for 115 ..
610 Power supply for 120 ..
615 Power supply for 2 x 120
230 AM/FM aerial amplifier ..
240 Auto packing light ..
275 etc. preamplifier
570 LF generator I 0Hz-I mii z
575 Sq. wave generator 20Hz-20kHz
590 SWR meter .. . ..
620 Ni-CAD Charger I.2 -12V
630 STAB. Power supply 6-I2V 0.25-0-1A
690 D.C. motor speed Gov.
700 Electronic Chaffinch ..
705 Windscreen wiper timer
760 Acoustic switch ..
780 Metal Detector (electronics only)
790 Capacitive burglar alarm
835 Guitar preamp
840 Delay car alarm ..
875 CAP. Discharge ignition for car engine

(-Ve Earth) .

BO Scope calibrator
255 Level indicator ..
525 120-160mHz VHF timer
715 Photo cell switch
795 Electronic continuity tester ..
860 Photo timer ..
871 Slide projector auto feed control .

235 Acoustic alarm for driver .

465 Quartz XTAL checker ..
220 Signal Injector .

390 VOX
432 Testakit
670 Buffer Battery Ch
885 Capacitive Contact Alarm
850 Electronic Keyer
820 Electronic Digital Clock

BUILD THIS
TUNER
MW/LW Radio tuner
to use with any
amplifier. Features Mullard
RF/IF module Ferrite aerial, built-in b
Excellent results. Size: 7in x 22in nin. All
parts 14.95. Carr. 15p.

298
5.95
5.95

11.33
1.40
390
4.70
570
3.60
4.55
4.55
5.73
213
5.90
6.08

15.80
1440
12.85
8.00
8.15
2.87
7.00
680

10 75
965
685
425
6.15

13.15
2.25
6.15

11.30
7.70
4.30

13.25
7.15
7.60
8.75
2.30

15.50
19.30
6.55
6.25

11975
51650

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

MULTI -USE AND RADIONIC KITS
3.60
1300

13.20
7.20
4.93
9.45

WITH

All types offered subject to availability. Prices
correct at time of press E & 0E. 10% VAT TO
BE ADDED TO ALL ORDERS. UK post, etc.
15p per order unless stated.

Henry's LIMITED
EDGWARE ROAD, W2

SEE FACING
PAGE FOR
ADDRESSES

Henrys

(a44 trAft oVIJA.114

GARRARD BATTERY TAPE DECK
GARRARD 2 speed 9 volt tape decks. Fitted record/
play and oscillator/erase heads. Wind and rewind
controls. Takes up to 4in spools. Brand new com-
plete with head circuits. £9.50. Carr. 30p.

TOP QUALITY SLIDER

CONTROLS
60mm stroke high quality
controls complete with
knobs (post, etc. 15p any
quantity).
Single. Log and Lin
5k0. !Oka, 22k0.
soko. 100k0. 150k0,
500k0, I Meg. 45p each.
Ganged Log and Lin
1060, 22k a , 50k G.
100k 11, 250k 0. 65p each.

.(Quantity discounts
available). Complete
with knobs.

MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance,
£2.00; '113' Med. Im-
pedance, £2.00; Erase
Heads for I7' and 'IB',
751): '63' 2 track mono -
Hi imp., 11I5; '43'
Erase Head for '63', 75p.
(Post, etc. 15p any
quantity).

R730/E73 2 Track Mono
Record Erase Low Imp.,
75p pair.

SINCLAIR, MINIATURE AMPLIFIERS
AND TUNER/DECODER

AMPLIFIERS (Carr. etc. 20p).
4-300 0 3 watt 9 volt .

104 1 watt 9 volt
304 3 watt 9 volt
555 3 watt 12 volt
E1209 5 watt 12 volt
608 10 watt 24 volt
410 10 watt 28 volt
Z30 IS watt 30 volt
E1206 30 watt 45 volt
Z50 30 watt SO volt
EI210 24. + 2* watts 12 volt
RE500 S watt IC mains operated Amplifier

with controls 6.30
SACI 4 7 + 7 watt Stereo with controls .. 1300
SAC30 IS + IS watt St with controls.. 11.00

SINCLAIR PROJECT 60 (Carr. 200
230 347
Stereo 60 Preamplifier .

PZ5 .

PZ6 .

PZ8 (for Z50) -
TRANS.

NEW SINCLAIR PROJECT DO
Stereo Preamplifier ..
Audio Filter Unit ..
240 15 Watt Amplifier
Z60 25 Watt Amplifier ..
PZ5 Model for I on 2 Z40 ..
PZ6 Model (S. Tab.) I on 2 Z41
PZ8 Model (S. Tab.) I on 2 Z60
TRANSFORMER FOR PZ8

1.73
2.20
250
245
4.50
4.10
415
3.57
9.75
4.37
5.25

4.37
7.97
3.97
617
4.77
2.95
4.45

950
31.50
430
5 50
398
6.25
6.30
2.95

POWER SUPPLIES FOR EVERY PURPOSE
(All cased unless stated chassis)
470C 617V9V 300mA, (Includes Multi -Adaptor for
Tape Recorders etc.). 41.95. Post 20p
Car Lighter Voltage Adaptors 300mA (State Voltage
6V, 7}V, 9V), 1115 each. Post 25p
SC202 3/6/7//9V 400mA, 43.2.5. Carr. 30p
HC244R Stabilised version, 1445. Carr. 30p
P500 9V 500mA, 1200. Post 20p
P I 1 24V 500mA (chassis), 1200. Post 20p
PI5 26/28V I amp (chassis), 0.70. Post 20P
PI080 I2V I amp (chassis), £3.25. Post 20p
P1081 45V 0.9 amp (chassis). 64-40. Post 20p
P12 4+-12V 04-1 amp, /645. Post 30p
SEIOIA 3/6/9/12V I amp (Stab.), 01.15. Post 25p
RP164 6/4/9/12 1 amp (Stab.), £9.95. Po. 30p

FIBRE OPTICS
0.01 dia. Mono Filament,
/140 per 25 metre reel.
0.13 dia. 64 Fibres
Sheathed, 1100 per metre.
SPRAYS 15rnm dia.
Mares Tails, 19.50.
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STEREO AMPLIFIERS
(Carr./packing 50p)
AKAI AA5200

AA5500
AA5800

AMSTRAD: IC2000 Mk. II
4000 Mk.II

EAGLE: TSAI49
TSAI51
AA2
AA4
AA6

HOWLAND WEST: DA1000
HENELEC TEXAN: Kit .

HENELEC TEXAN: Built
NIKKO: TRM300

TRM400
PIONEER: SA500A
ROTEL: RA211 ..

RA3I 1 ..
RA6I 1 ..
RABIO
RAI210

SINCLAIR: 2000 ..

61/0
71350

11450
29.50
23-95
23.10
34-85
30-80
4445
55.95
22-45
28-50
35.00
25.95
3450
34.25
3215
41.15
6480
75.75
92.50
22-95
28.95
60.10
2150
2250
2850

6050
94.50
2355
40-50
2445
21.00
24.95
2S35
48-75
32.65
43-75
65-40
26.95
2615

TELETON: GT202 3450
DECODERS/SYNTHESIZERS
(Carr. etc. 30p)
DYNACO QUADRATOR .. 1640
EAGLE: AAIO

AA26
TATE I
TATE 3 } Chassis .. 1475
TATE 4 1495
TATE 7 Boxed . . 25.95
MATCHED SPEAKER SYSTEMS
Recommended pairs 8 ohms
RANK DOMUS
150 26.95 pair
175 33.75 pair
250 53.75 pair
MARSDEN HALL
110, IOW 22.50 pair
ISO, 15W 27.50 pair
204 20W . 3450 pair
DYNACO
A10 4400 pair
A25 ). 20-60W . 69.00 pair
A35 79430 pair
WHARFEDALE
Denton 2, 18W .. 27.20 pair
Linton 2, 20W .. 3465 pair
Triton, 25W .. 40.80 pair
Melton II 25 watts 51.110 pair
LEAK
ISO, 18W .. 3215 pair
250, 18W 4430 pair
CELESTION
120. 20W ..
County, 25W
15,30W ..
44, 44W ..

TANDBERG: TA300
TELETON: SAQ206B

SAQ307
GA202

STEREO RADIO TUNERS
(Carr./packing 50p)
AKAI: AT550..

AT580
AMSTRAD: 300
EAGLE: AAB

TST152
HENELEC: Stereo Kit

Built
HOWLAND WEST: DAI000T
PIONEER: TX500A
ROTEL: RT222

RT322
RT622

SINCLAIR: 2000

37.80 pair
3310 pair
50.40 pair
81.20 pair

U.K.'s Icrests stockists for KEF
Acoustic R h, Mordaunt
Short and Cambridge audio
speakers. In stock and on demon-
stration. Phone for keenest price
STEREO MAGNETIC
CARTRIDGES (Carr, etc. 15p)
SHURE
M3Dm L3.10; M44.7 L395; M44E
142.5; M55E L4.95; M44G L4.20;
M75/6/11B [6.75; M75EDII L8.50;
M75E111[495: M75GII L7/5-
GOLDRING
G850 L2.115; 6800 L3.95; GBOOH
1395; GBOOE L5.95; G1300SE 110.00;
G820 L6/0; G820E 11000; G820SE
L13.35.
ADC
Q36 £10.70; Q32 LII.70; Q30 [540.
GRADO
FTR L425; F3E L11.15; FTE L423; MZ
18.75.

DISCOUNT HI-FI, TV, TAPE AND CAR ENTERTAINMENT
Low prices means less VAT Henry's give lull guarantees and demonstrations for callers. Plus big savings.

Also at Modern Electric: (Retail) Ltd.. 120 Shaftesbury Avenue, W.I.-Your Sony dealer.

EMPIRE
999REX 340; 999QUX 440; 999XEX
840; 999TEX 11495.
RONETTE
SM500/7 .. 460
SM500/5 .......460
SM500/E .. 6.95

RECORD DECK PACKAGES
(Carr./packing 75p)
Less cart. -rest with L
(HL): SP25 III/800 or H 1545
(M): SP25111/M756S .. 1445
(HL): AP76/G800 .. 15.55
(M): AP76/M7565 .. 29.10
(HL): GL75 P/C .. 3350
(HL): GL75 P/C 6800 3645
(HL): GL75 P/C G800E 39.15
(HL): MP60 TPDI G800 1540

HT70(TPD1) 0068 1950
RANK DOMUS
BD200 .. 4340
BA400 .. 5295
°Pioneer PLI2D 3145
Thorens TDI65 .. 4340
Thorens TO 160C . 5040

STEREO COMPACTS
complete with speakers
(Carr./packing L1.25) L
Fidelity UA3 .. .. 39.90
Sanyo G260IKL 125.50
Sanyo G2615N 71.50
Sanyo GXT4520KL 103.50
Sanyo GXT473OKL 9450

L
Philips GF908 10475

RH802 159.95
RF836 5420
GF826 41.75
RH8II/RH421 8495
RF839 55.95
GF829 39.95
GF8 IS 47.75
GF808 65.75
RH814/RH4I I 96.75
GF603 19.95

8 TRACK STEREO HOME UNITS
(Carr./packing 70p)
Amerlex ACR301 L48.00
(With MW/FM stereo radio).
PORTABLE TV BATTERY -
MAINS
(Cam/packing L100)
Elizabethan TO (9in) 43.50
Crown 9TV (9in) .. 4450
Elizabethan T12 (I2in) 43.95
Teleton TWI2 (I2in) 46.95
Sanyo 10T150 (9/10in) 52.50

Actually the price far
belies the quality of

the superb player. It
is of beautiful
quality both in

sound andlooks.
Features wind.

rewind. volume and
tone controls. Speaker is

verygoodindeed.Comescomplete
with earphone, batteries. Full

CAR COP LIGHTER guarantee. Optional adaptor to
PLUG -IM ADAPTOR MD run off carer moors.

MAINS ADAPTOR ELM

DOLBY/NRU
(Carr./packing 30p) L
Teleton SNRIOOD .. .. 2940
Philips N6720 .. .. 15.00
Teac AN60/AN80/AN 180 stocked.

BATTERY CASSETTE
RECORDERS
(Carr. etc. 30p)
Amerex 100 ..
Wien ET1008..
Philips EL3302

N2203
N22I I

Sanyo MI101 ..
MI102

11.00
11.00
14.40
16.60
1995
14.65
12.95

10% VAT TO BE ADDED TO ALL ORDERS. Prices and description correct at
time of press E & OE. All goods offered subject to stock availability.

Amerex AC101
Elizabethan LZ315
Amerex AC104
Philips N2204

N2205 .

Pye 9115 ..
9118...

Hitachi TRQ291
Sanyo M2000G

MR4010G
M4000G

BASF CC920I
Hitachi TRQ2335 .. .

B ATTERY/MAINS RADIO
CASSETTE RECORDERS
(Car. etc. 30p)
Amerex ACR200

ACR201
Elizabethan LZ416

LZ516
BASF CC9301
Philips RR322

RR4I 3 ..
RR712

Sanyo M4I4IFG
M2400W
M2400FG
M4400FG .

Grundig C250
Hitachi TRKI240E

KCTI210L 33.50
STEREO RECORDER DECKS
(Carr.)packing 50p)
C
Philips N2506
Phillips N2410
Pye 9145
Tandberg TCD3000
Akai CS3OD

CS33D
GXC36D
GXC4OD
GXC38D Dolby .. 8145
GXC46D Dolby .. 89.15
GXC45D .. 74.30

TEAC: A250/A350/A450 stocked.
Reel to Reel L
Akai 400DS 62.50
Tandberg 3321X/3341X .. 107.70
Large range Akai/Tandberg/Revok/
Teac stocked.
8 Track
Akai CRBID 5340
CRBODSS 93.65

B ATTERY/MAINS CASSETTE
(Carr. etc. 35p)

13.65
1400
1425
16.00
2475
29.50

27.75
21.20
2750
23.25
28.95
4940
37.25
49.50

12.00
3400
2725
29.10
5475
2475
3340
48.30
43.20
36.90
36410
68.50
47.95
29.50

. 35.00

4450
8740
44.50

. 112.00

.. 50.65

. 62.50
65.15
57.40

STEREO RECORDERS
(Carr./packing 70p) L
Akai 1721L .. .. 67.20
Ca L
Akai GXC40 Dolby .. 5945

GXC46 Dolby .. 8945
Philips N2400/RH411 6345

N2401/RH411 .. 74.50
N240IS/RH411 .. .. 79.95
N2405/RH401 .. .. 49.50

S Track L
Akai, CR8I .. .. .. 66.20
8 Track Player Docks
(Carr./packing 35p) L
Elizabethan B/LZI .. .. 13.40
McDonald/BSR TDBS .. 12:75

TDB3V .. .. .. 15.25

STEREO TUNER -AMPLIFIERS
(Carr./packing 75p)
Akai AA8030 .. .

Goodmans Module 80
Goodmans Module 90
Goodmans One/Ten
Pioneer SX525

SX 626 ..
Rotel RXISOA

RX200A
RX400A
RX600A
RX1300 .

RX154A
Tandberg TR2OOMPX

TRIOOOMPX
TRIOIOMPX

Teleton TSF55

92.50
59.2.0
75.75
8850
9075

124.75
4395
53.95
64.95
90.00

114.50
78.30
85.00

143.75
14995
57.70

STEREO (x4!
PHONES 20p.)
Akai: ASE I I L445;
ASE20 [7.30; ASE22
18.25.
Dulci: SH650D L2.25;
SH850GX L3.95; SH
1300VS L525.
AKG: K60 L9.25.
Rotel: RH630 1485:
RH700 L6.75.
Senheisser: HD4I 4
LI I .25.
Wharfedale: DDI
[845; ISODYN [1500.
Koss: K6 1995; K6/LC
[1145; K7 I I L7/5;
KRD7I 1 L7.95; HVI
LI7.50; K0727B L1245;
K0747 115.95; PRO4AA
L21.95; PRO5LC £23.95.
Howland West: CIS
2000 £2.75; CIS250 [5.25;
CISI 000 £7.50; CIS2000
[15 25.
TTC: 63000 16.60:
G2222 L5.95.
Low Cost: MD802
LI95; MD806 L3.75.

Pi SE20A L3.90;
SE30A [945; SE50
[1615; SEL20 L740;
SEL25 [11.15; SEL40
L12.99.
A ies H1012/
1133 Junction Box
£1.40; IB3DE Din
Junction Box [140;
1131ID De Luxe Junc-
tion Box [I95; 0250
Phone Switch £4.75.
Control Boxes: G1301
(two phones) L242;
G1305 Controller 1215;
FF17 2 -pairs (Sliders)
[645; Koss T4A
L4.20; Koss TSA [4.95;
Koss TIOA [8.50; HW
Mk.III Controller [640.

IN CAR
ENTERTAINMENT
Car radios (carr./packg.
35p). MW/LW complete
with speakers. Shira
Touring 17; Shiramatic
L9; Philips RN270
[1345; RP305 £17.40;
Pye 2644 132475; 2062

L111.23; Courier MC101
111395; PC51 1I475;
Sharp ATR933 11245;
AR947 L1460.
Stare. cassette (carr./
packg. 35p) complete
with speakers. Shira
NA300 LI11.50; CP401
123.75; Philips N2607
L2640; R/Mobile
302CS 132; Py 22.52
£24.75; 2253 L28.40;
Hanimax HC6010
L38.95; Selma, (plus
MW/LW radio) 13495.
Stereo 11 track (carr./
packs. 35p) complete
with speakers. Shira
ST805 L15; Waltham
THE 150 £21.
8 track with MW/
LW radio (carr./packg.
35p) complete with
speakers. Shira STI000
0.470; ST2000 t31.50.
MW/Stereo FM (carr./
packg. 35p) complete
with speakers. Sharp
AR953 car radio 13650;
Lear Jet 277 (plus 8
track) 142.65.

YOU CAN PAY BY

BARCLAYCARD OR ACCESS

For callers or by phone
01-402 4736

Easy credit terms for callers to
309 and 354-356

ALSO STOCKED AND DEMONSTRATED

Armstrong - Acoustic R
-Cambridge Audio -Leak -Lux

-Marantz-Quad-Reyox-
Sansui-Tandberg-Sugden-

Wharfedale-Goodmans-Celestion
Grundig-Kef-Teac-Bose-

Sherwood

Call or phone 01-402 4736 for best prices

Henry's LIMITED
EDGWARE ROAD, W2

404-406flectronic Components and Equipment 01-4028381 I Open. -
354 -356 High Fidelity and Tape Equipment 01-402 5854/4736 gam -6 pm
309 PA -Disco -Lighting High Power Sound 01-723 6963 6 cloys a week

303 Special offers and bargains store . All stores

All mad to 303 Edgware Road, London W2 1B W open all day
Saturday
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SWIG 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage I p per transistor, over ten post free
INTEGRATED CIRCUITS 5p + I p each added

Op 1 EP Lit Op fp
15121 0.17 AFZ12 1.50 BYZ10 445 OAZ209 040 Z8170 0.10
IN23 045 A0Y26 424 BYZ11 040 I OAZ210 0.40 Z8271 0.18
IN85 0.88 A8Y27 0.80 BYZ12 0.40 OAZ2I1 0.40
IN253 0-50 ABY28 045 B YZ13 0.85 OAZ222 0.45
IN256 0-50 A8Y29 0410 BYZ15 1.25 OAZ223 045

ZT2] 0.25
ZT43 045
ZTX107 0.12

1N641 0.26 A9Y36 0.25 BYZ16 480 OAZ224 0.46 ZTX108 0.10
IN725A 0-20 ASY50 0.20 BYZ88C3V3 OAZ241 0.22 ZTX300 0.14
1N914 0.05 ASY51 0.40 0.10 0AZ242 022 ZTX304 0.24
1184007 0-12 A8Y53 0.20 BZY88C3V3 OAZ244 0.26 ZTX500 045
18113 0.16 A91'55 0.20 0.10 OAZ246 043 zTX503 0-16
18131 0.18 A8Y62 0.25 C111 0.55 OAZ290 488 ZTX531 045
18202 0.28 A8Y66 0418 0E81/05 430 0016 015
261371 0.402(1381 O25CIRCUITSA9Z21 1.00

A8Z23 0.75
08,81/40 0.45
084B 2.50

OC16T 438
0019 0.50

INTEGRATED

20414 430
26417 0.25
214404 0.22
2N697 0-16
251698 010

AU101 1.50
AUY10 1.00
BC107 0.12
AC108 412
20109 0.12

CSIOB 3.13
DD000 4 15
DD003 4 15
00006 0.18
DD007 440

0020 1.25
0022 1.00
0023 146
0024 1.107402
0025 0.40

7400 0.20
7401 0.20

0.20
7403 420

251706 0.10 BC113 048 D0008 0418 0026 0415 7404 0.20

2N706A 0.12
2N708 415
2N709 0.40
2511091 O55
2N1131 425

Bel 15 0.20
13C116 0.20
BC116A 0.23
BCI 18 415
BC121 0.20

0D3 0-88
GD9 410
GD5 0418
OD8 O25
01)12 0.10

0028 485
0029 0135
0C30 0.40
0035 O55
0036 0.85

7405 0.20
7406 0.40
7407 0.40
77440098 425

018
2N1132 0.25 BC122 0-20 GET 102 010 0041 0-85 7410 0.20

2511302 0.18
2N1303 0.18
2N1304 0.22
2N1305 0.22

BC125 018
BC 126 O 85
BC340 455
BC 147 0.12

GET103 0.40
GETI13 0.35
GET 114 430
CETI].) 0.75

0042 O 40423
0C43 0-70
0C44 4 18
0C44M 4 17

7411
7412 0-28
7413 0.80

4
0.80

2N1306 0.28 BC148 410 GET 116 485 0045 0.18 7417716 0.80

2N1307 0.26 BC149 0.12 (LET120 0.50 0C45M 0.18 74202 0.20

2N1308 0.28 20157 0.14 GET872 480 0046 0.27 "2 0-28

2N2147 0.75 BC138 0.12 GET873 0.40 0057 0.60 7423 0.40

251148 0.80
2512I60 0.61
2N22I8 422
2812219 0.25

BC160 468
BC169 0.14
BCY3I 0.45
BC Y32 0.85

0 ET880 0.55
GET88 I 0.25
GET882 0.85
0ET883 0.35

0058 0.60
0059 0.130
0088 0.50
0070 418

7425 0.87
7427 8.87047
7428 0.48

4
0.20

2N2369A 0.16
2N2444 14/9
2512613 0-28
2512646 450

BC Y33
BCY34

0418
0.45

BCY38 0.55
BCY39 1.00

GEX44 0.08
0 EX43/1 0-45
GEX941 0.45
(4J3M 0.50

0071 0.15
0072 0.25
0073 4 50
0074 0.80

7432739 0.87
7433 0.48
7437 0.48
7438 048

2512904 420
2N2904A 425

BCY 40 0.80
BCY42 430

0J4M 0418
GJ 5M 0.25

0075 0.30
0076 430

7640 0407744410

0.85

2512906 420
2512907 0.23

BCY70 0-15
BCY7I 420

GJ7M 0.50
1101003 0.50

0077 0.55
0078 425

7 0-857:,261,

0.20

2N2929 043 BCZ100.200.60 /18100A 0-20 0079 480 74517

2N2925 0.15
2N2926 0.10
2813054 0.45

BCZ11 0.85
BD121 1.00
BD123 1.00

MAT100 0.20
MAT101 O25
MAT120 0.20

0081 428
00811) 0.28
00811.1 0-20

0.20
420

7460 0-20
7434

2N3053 045
2N3702 0.11

BD124 010
BOYD 1-45

MAT121 425
MJ E320 0.85

°CBI DM 0.18
00812 0.45 77447720

0418
048

2N3705 0.12 BF115 042 MJE2935 1.10 0082 0.28 74'7.43 0.44

2873706 0.11
2513707 0.18
2513709 0.10
2513710 0.11
2N3711 0.11

BFI17 0.50
BF167 423
BF173 0.25
BF181 048
BF184 0.22

MJE3033 0.75
NKT128 0.45
NKTI29 0.30
NKT21 1 0.25
NKT213 425

00821) 045
0083 029
0084 0.25
00114 048
0C122 1.00

" 0.48
7473 0.59
7476 0-45

0 40
O87

2513819 0.85
2N5027 0.58
2N5088 0.33
28301 459
28304 1.15
28501 0.87

BF185 042
BF 194 0.13
BF195 0.13
BF196 0.15
BF197 0.15
BF861 0.26

NKT214 O24
NKT216 0.40
NKT217 0.45
NKT218 1.1$
NK T219 483
NKT222 0410

00123 HO
00139 0.40
00140 O85
00141 0.80
00169 0-20
00170 425

777444888320 140
7484 1.00
7486 0.50

0-75
774491A0 N 1.10
7492 On

28703 1.00 BF998 0.25 NKT229 0.25 00171 430 7493 O75

AA129 420
AAZ12 0.75
AAZ 13 410
AC107 9.35
AC126 0.25

BFX12 0.20
BFX13 0.25
BFX29 428
BFX 30 0.28
BFX33 0.98

NKT251 044
NKT271 0.20
NKT272 0.20
NKT573 0.20
NKT274 0.20

00200 059
00201 040
00202 040
00203 045
00204 O85

74947= 485
0415

496 1-00
442

10 0 2.16

AC127 0.25 BFX63 0.50 NKT273 0.25 OC205 1.00 74107 041
AC128 0.20
AC187 040
A0188 420
ACY17 0415
ACY18 0.27
ACY19 0.27
ACY20 922

BFX84 0.25
BFX83 428
BFX86 425
BFX87 0.25
BFX88 0.22
BFY10 1.00
BFYI I 1.25

NKT277 420
NKT278 0.25
NKT301 0.85
NKT304 0.75
NKT403 070
NKT404 0.60
NKT678 0.30

00206 140
00207 1.00
00460 0.20
00470 0410
OCP71 1.00
ORPI2 0.55
ORP60 0.45

74110 047

8T
77744111981

)
142

i:
74121 0.57
74122 0.80
74123 1.44

ACY2 1 422 BFY17 0.25 NKT713 0-30 ORP6 I 048 74141 1.00

ACY22 0.18 BFY18 0.45 NKT773 0.26 819T 040 74143 1.44

ACY27 9.25 BFY19 0.55 NKT777 0.38 8AC40 425 74150 2.30
ACY28 0.25 BFY24 0.45 048 9FT308 048 74131 1.15
ACY39 0.85 BFY44 1.00

0078 A6B

0.12 ST722 048 74154 2.30
ACY40 0-22 BFY50 0.20 0A47 0.08 8T7231 013 74155 115
ACY41 042 BFY5I 0.20 0A70 410 81168 040 74136 1.15

ACY44 042 BFY52 0.20 0A71 0.10 870331 0.45 74157 1.09

AD140 450 BFY53 0.17 0A73 0.15 8)(635 044 74170 248
AD149 0.50 BFY64 045 0A74 0.15 9X840 0.75 74174 1.80
AD181 0.89 BFY90 0.75 0A79 410 8X841 0.75 74173 1.29
AD162 018 1181(27 0.50 0A81 040 83(642 0.60 74176 1.44
AF106 480
AF114 045

B8X60 498
B8X76 418

0A83 0.18
0A86 0.15

13X644 0-85
8X643 0-85 74190 2.30

AF115 045 B8Y28 0.18 0A90 0.07 V15/30P 0.75 74151 2.80
AF 116 425 B8Y27 0.18 0A91 O07 V30/201P 0.75 74192 2.30
AF117 040 B9Y51 450 OA95 0.07 Y60/201 0.50 74193 240
AF118 450 BSY95A 412 OA200 0.08 Y60/201 P 0-75 74194 1.72
AF119 0.20
AF124 0.30

B9Y95 412
BT102/500R

OA202 0.10
0A210 0.25

XA 101 0.10
X A102 0-18 74193 1.44

AF125 0.80 0.75 0A211 0.80 X A151 415 74196 1.58
AF126 0410 BTY42 0.92 OAZ200 0.50 X A152 0.15 74197 1.58
AF127 480 BTY79/IOOR OAZ201 9.45 XAI61 0.25 74198 348
AF139 438

0AF178 O55
RTY79740011.75 0AZ202 X A 162 0.25

OAZ203 0.45 X B101 048
74199 2.88

AF179 0.85 1.10
AF 180 0.55 BY100 415 OA 2204 445 X B102 0.30 Plug In sockets

AF181 450 BYI26 0.14 OAZ205 0.45 X2103 0.35
pot
°7 Pgirile

-0,19AFI86 0-40 BY127 415 OAZ206 0.45 XB113 0.80
AFYI9 148 BY182 0.85 OAZ207 0.45 XB121 0.48

1 16 pin DIL
AFZ11 1.15 BY213 425 OAZ208 0.40 ZR24 0483. 417

Open daily to callers : Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors Closed Sat. 1 p.m. -3 p.m.

Terms C.W.O. only Tel. 01-677 2424-7
All orders subject to V.A.T. at 10% rate. This must be added to

the total order including postage.

P.0.131)11E11 P
- not with the

demi-
dale
33 PC

C.,q
moo,

2:7'.9

o
Itp
I,

electronics engineer enabling

with a free -flowing etch -resist
ink. Simply draw the

him to prepare in minutes a
perfect PCB.
A fine -tipped marker charged

A unique drafting aid for the

desired circuit onto copper
laminated board -etch --
clean.

The circuit is ready to use.

NO MESS- NO MASKING
A perfect circuit every time !

The Decon-Dalo 33 PC marker is now available in France, Ger-
many, Italy, Switzerland, Austria and all Scandinavian countries.
Send for details of local supplier.

Please send me further details on the 33PC:

Name

Address

PEI

Post to: DECON LABORATORIES LTD.
FREEPOST
PORTSLADE,BRIGHTON,ENGLAND
(No Stamp Needed) Phone 0273 414371
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CRESCENTRADIO [ID

II & 40 MAYES ROAD, LONDON N11 611 888 3206

"OBJUSCIIII BUBBLE LIGHT
SHOW

A new andexciting
feature for
the pro-

fessional disc jockey or to give
the private party an electric
atmosphere, a projected kaleido-
scope of colour makes the music
you produce more interesting
and will appeal to the visual as
well as the audio senses.
This budget system compares
very favourably with the more
eophieticated and much higher
priced models.
Specification -Projector: 150W,
convection cooled, at SIXt the
projected image w 16ft; Motor:
I rev per 2 min. Liquid Wheel:
6In diameter multicolour.
The Motor is fitted to the
Projector and can only be
purchased as a single unit. The
Liquid Wheel, however, is our
very popular standard model &
may be purchased separately. A
bargain -Projector with Motor
ready for instant use, Alb; bin Li
quid Wheel. 15w 180 + 709 arr.

JrTRI-VOLT BATTERY
ELIMINATOR

Enables you to work
your Traneietor
Radio, Amplifier or
Cassette, etc., from

the a.c. mains through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require, 6, 71 or 9 volt. This
means all your transistor power
pack applications can be handled
by this one unit. Approx. size
2110 x 21in x 31In. Our Price
BENS plus 10p P. & P. Same
model suitably wired for the
Philips Cassette SS plus 10p P. A P.

MAIL ORDER
DEPT.
Nell

MAYES RD.
LONDON

N22
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685
DIGITAL CLOCK KIT

24 -hr. Nixie dig. clock kit.
We supply: a complete set

. .. 01 components; a complete
set of easy to follow

instructions; printed circuit, made to
make construction as simple as possible;
a cabinet and front panel to give a
professional finish. All for the price of
the component.. 12940 + 50p P. & P.
Please send S.A.E. if you require more
Information.

"CRESCENT" 100 WATT R.Y.B. ALL PURPOSE AMPLIFIER
U.BUILD.IT

We supply the three modules for you to build this Disco-
Group- P.A. amplifier into the cabinet of your choice.
* THE POWER AMP MODULE TP100W
170W r.m.s. sq. wave 300W instantaneous peak into 8 ohm
(60W into 16 ohm). 11428, care. 451s.
* THE PEE -AMP MODULE
Four control pre -amp, Vol., Base, Treble, Middle control..
Designed to drive most amplifiers using F.E.T. first stage.
81198, arr. 25p.

THE POWER SUPPLY MODULE P2100
is supplied complete with the mains
transformer. 18 68, are. 50p. Com-
plete fixing instructions are supplied
and nos teclusical knowledge is re-
quired to connect the three ready
wired modules.
A fantastic bargain. If you purchase
all three modules. al, are. 76p.
Send S.A.E. for further details on
this or our ready built amplifiers.

From 1st April, 1973, will you
please include on your Total (Goods
plus Postage and Packing) Value
Added Tax al the Standard Stated
Rate.

TRI-VOLT CAR SUPPLY
Enables you to work your Transist r Radio, Amplifier
or Cassette, etc. from the 12 volt car upply. Positive or
negative earth. Approx. sine v tin. x 34in. x 11in.
This converter supplies 6, 71 or 9 volts and Is transistor
regulated. A real money saving device for 12.60 plus
10p P. & P.

MINI LOUDSPEAKERS
21in 80 ohm, 50p: 21in 40 ohm,
Epp. Please include Op P. k P. on
each L.F.

CRESCENT

800/860V MAINS RELAY
Heavy duty contacts. 2,5000
coil. All new andunused D.P.D.T.
mains relays 60P + V.A.T. Carr.
Free. Special
quantity price
340 per 100 relays. ir4

"C.3440" D SCO CONTROL PACK
A control Unit which when connected to twin decks
makes a disco o professlooal quality. We supply a
smart front panel which incorporates controls,
switch and Inpu socket.. The control module, I.C.
construction in orporating mixing, pre -amp and
headphone listening amplifier. The power pack
enables this uni to work from the standard mains.
 Inputs includ Mic., Tape/Caseette and Twin
Deck..  Contr le Include Mic., Tape, Each Deck,
P.F.L. Full instructions are supplied,

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete with
standard storage case): C80 Me, C90 88p, C120 48p plus
by P. & P.

3 KILOWATTS PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass -Middle -Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminate of an,
amplifier, and connect three 250V up to
1000W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
E18.50 plus 351, P. & P.

If you require mo e information please send S.A.E.

'CRESCENT
HEAT BETTE"
SINGLE
CHANNEL

belte SOUND TO
hoo LIGHT UNIT

"OEINVIO. rhilittle fn'ttift
approx. x 3' x 21' when
connected to the output of a
sound source from 1 to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit le fused and can-
not harm your amplifier.
A Bargain at 8740 oho 10P.

LOW VOLTAGE
AMPLIFIER

5 transistor amplifier complete
with volume control, is suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this ampli-
fier will work as a record
player, baby alarm, etc.,
amplifier.

CP E1.75
plus 13P P. &

EMI Le DSPEAKER 450
LOW 13in t Bin ± two 2.91in
tweeters and cross -over. All wired
and ready for use. This ever -
popular 450 in 3-8-15 ohm imp.
13.75 plus 38p P. & P. each.

7in x4in LOUDSPEAKER
A top quality
speaker ideal where
small aim is import-
ant. Manufactured
by E.M.I. for  well-
known hi-fi set
maker. Sine: 71n X

4in. Impedance: 8 ohms. Flux:
38,000. Man. Free range: 90Hz to
12kHs. Power handling: bW.
Unbeatable. Price: 61.80. Free
postage on this item.

1 -N -T -E -R -L -0 -C -K -I -N -G
i PLASTIC STORAGE DRAWERS

DISCOUNT

PRICES

Newest, neatest
system ever S SIZES
devised for storing small All
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
ID and 2D have removable space dividers.
Build up any size cabinet for wall, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins < 2}ins x
2fins). LIAO DOZEN.
DOUBLE UNITS (20) (Sins x 4{ins x
2}ins). [2.30 DOZEN.
TREBLE (3D) L2.50 for 8.
DOUBLE TREBLE2drawers, in one outer
case (6D2), L3-60 for 8, EXTRA LARGE
SIZE (6DI) L340 for 8.

PLUS QUANTITY DISCOUNTS!
Orders L I 0 and over DEDUCT 5% in the L
Orders L20 and over DEDUCT 7{% in the L
Orders L50 and over DEDUCT 10% in the L
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under LI 0. Orders LIO and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T. to total remittance

FI_AIRil LIME 0:111,71)1aInSroickliwg1
SIP' is Tely.,01.450 4244

ELECTRONIC SYSTEMS FOR

RADIO, T.V. AND ELECTRONICS

MECHANICS

by Rhys Lewis Price L250

TRANSISTOR EQUIVALENTS: Euro-
pean/American/Japanese. Price £1.95.

FIELD EFFECT TRANSISTORS by Mallard.
Price 1140.
T.V. ENGINEERS' POCKET BOOK by
P. 1. McGoldrick. Price L2.65.
HOW TO TEST ALMOST EVERYTHING
ELECTRONIC by J. Darr. Price 61.40.
SERVICING WITH THE OSCILLOSCOPE
by G.1."King. Price 61.95.
HOW TO USE INTEGRATED CIRCUIT
LOGIC ELEMENTS by J. W. Streeter.
Price 1140.
INTEGRATED CIRCUIT POCKET BOOK
by R. G. Hibberd. Price 6E60.
THE H141 AND TAPE RECORDER
HANDBOOK by G. J. King. Price 1245.
SERVICING TRANSISTOR RADIO
RECEIVERS by F. R. Pettit. Price 65p.
DIGITAL LOGIC BASIC THEORY AND
PRACTICE by J. H. Smith. Price 61.60.
THE MAZDA BOOK OF PAL RECEIVER
SERVICING by D. 1. Seal. Price £3.95.

ALL PRICES INCLUDE POSTAGE.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British end American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 418.5
Closed Saturday I p.m.

A DEXTER

ALLOWS COMPLETE
/-

1

L HTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete "ready
to install" unit or "simple to assemble- kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppfes-
sion. 600 watt £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.o. to :

DEXTER & COMPANY
1 ULVER HOUSE

19 KING STREET
CHESTER CH1 2AH
Tel. 0244-25883

AS SUPPLIED

re 5.5 6OVERNMENT

DEPARTMENTS HOSPITALS

LOCAL AUTHORITIES

ETC
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045
TOTAL BUILDING COSTS

P.P. & INS. 44p
(Overseas P.P.

I .85p)

72 .
. Ind tT 721)

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER
 4 Transistor Earpiece Radio  7 Transistor Loud-  2 Transistor Regenera- Signal Tracer ,pecker Radio MW/LW. live Radio Signal Injector  .,-.vave

RadioTransistor
Short  It Transistor R Transistor Teeter NPNtive Radio-PNP  Electronic Metronome A 4 Transistor Push Pull  Electronic Noise Genera- Tester e

Continuity
Amplifier .. for  Sensitive Pre -Amplifier 5 Transistor Push P II  Batteryleas Crystal Radio.
Amplifier  tine Transistor Radio

Components include:
 24 Resistors  21 Capacitors  10 Transistors  31" Loudspeaker  Mica Baseboard  3 12 -way
Connectors  2 Volume c.uti,.1..  2 Slider Switches  1 Tuning Condenser  3 Knobs  Ready
Wound MW/LW)SW Coils  Frrr its Rod  61 yards of wire  I yard of sleeving, etc.  Parts price
list and plans 50p (free with parts)

NEW
ROAMER
NINE
WITH V.H.F.
INCLUDING
AIRCRAFT
Nine Trail-
eistors, 9
Tunable wave-
bands as
Roamer Ten. Built
AI ferrite roil aerial for MW/LW.
Retractable chronic plated telescopic aerial for VHF
and SW. Push Pull output using 600 mW transistors.
9 Transistors and 3 diodes. tuning condenser with
VHF section, separate coil for aircraft, moving coil
ioudspeaker. volume ON/OFF and wavechange.
Attractive all white case with red grille and carrying
strap. Size 91St x 7in x 2}in approx. Parts price list
and plans 90p ( Pit EE with parts).

BUILDING 6.95 (OVERSEAS
TOTAL 44p

COSTS t+l1 VAT tilliti P. & P. CI 85)

POCKET
FIVE
3 Tunable wavebands.
MW/LW and Trawler
Band. 7 stages, Z.

transistors and 2
diodes. supersensitive ferrite
rod aerial, moving coil Total Building Costs
loudspeaker, attractive
Black and Gold Case. Size
Olin x liin x 31in approx.
Plans and parts price list 15p ( +10% VAT 22p)
(FREE with parts) P.P. & Ins. 26p

(Overseas P. P. El '25)

1250

218

TRANSONA
FIVE
Wavebands, transistors
and speaker as Pocket

Total Building Costs Five. Larger Case with
Red Speaker Grille
and Tuning Dial.
Plans and parts price
list 15p (FREE with
parts).

P.P. & Ins.
26p

10)))/o

(Overseas P. & P. LI25)

7 NEW
EVERYDAY
SERIES
Build this exciting New series of designs

Evc 5 Transistors and 2 diodes. MW/LW.. Powered by 4i volt Battery. Ferrite roil
aerial, tuning condenser, volume control, and loud-
speaker. Attractive case with red speaker grille. Size
Sin X 5}in X 21in approx. Parts price list and plans
15p (FREE with parts).
TOTAL
BUILDING g2-3 (OVERSEAS

30p

COSTS P. & P. CI25)( +10% VAT 27p)

EV6 Case and looks as above.
6 Transistors and 3 diodes. Powered by 9

volt flattery. Ferrite rod aerial, 3' loudspeaker, etc.,
NIN17LW coverage. Push Pull Output. Parts price
hst and plans 16p (FREE with parts.)
TOTAL P.P. & INS. 30pBUILDING 25-6 (OVERSEAS
COSTS P. & P. 1:25)+ 10% VAT 36p>

Ev7 Case and looks as above.
7 transistors and 3 diodes. Six wavebands.

MW/LW, Trawler Band, SW1, SW2, SW3, powered
by 9 volt Battery Push Pull Output. Telescopic Aerial
for Short Waves. 3' Loudspeaker. Parts price list
and easy build plans 20p. Free with parts.
TOTAL
BUILDING

31 p
(OVERSEAS

COSTS % VATRip) P. & P. CI .85p)

ROAMER EIGHT Mk. I
NOW WITH
VARIABLE

TONE CONTROL
7 TUNABLE WAVEBANDS:
MW1, MW2, LW, SW1,
SW2, SW3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output using
600mW transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Latest 4"
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Volume/on/off, tuning, wave change
and tone controls. Attractive ease in rich chestnut shade
with gold blocking. Size 9in x Tin x 4in approx. Easy
to follow instructions and diagrams. Parts price list
and plans 25p (FREE with parts).
TOTAL P.P. & INS. 47p
BUILDING 26.98 (OVERSEAS
COSTS P. & P. El SS)

( 10",, VAT 69p)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES
6 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Sensitive ferrite rod aerial for MW. anti LW. Telescopic aerial for
short waves. Sin speaker. 8 improved type transistors plus 3
diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserts.
Size 9in x Olin x 21in approx. Push-
pull output. Battery economiser
switch for extended battery life.
Ample power to drive a larger speaker.
price list and plans 25p (FREE with

ROAMER SIX

6

TOTAL BUILDING COSTS

Pact' 24.48 INS.
parts). (OVERSEAS

P. & P. 01.25)
1+10% VAT 44p)

CASE AND LOOKS AS TRANS EIGHT
8 TUNABLE WAVEBANDS: MW. LW, SW1, SW2,
TRAWLER BAND PLUS AN EXTRA MW BAND

FOR EASIER TUNING OF LUXEMBOURG, ETC. Sensitive ferrite rod aerial and telt -
scopic aerial for short waves. 3in speaker. 8 stages -
6 transistors and 2 diodes, etc. Attractive black TOTAL BUILDING COSTS
case with red grille, dial and black knobs with

(P.P. & IN. 31 ppolished metal inserts. Size Sin X 51in x 21in approx.
Plans and parts price list 25p (FREE with parts). OVERSEAS

P. & P. C1.85)
( +10% VAT illip)

33p

I

Address...

IN Mg NMI

0

0

0

ROAMER
TEN
WITH VHF
INCLUDING
Al RCRAFT
10 TRANSISTORS.
9 TUNABLE
WAVEBANDS,
MW1, MW2, LW.
SW1, SW2, SW3,
TRAWLER BAND.
VHF AND LOCAL
STATIONS. ALSO AIRCRAFT BAND
Latest 4" 2 watt Ferrite Magnet Loudspeaker.
Built-in ferrite rod aerial for MW/LW.
Retractable, chrome plated 7 section telescopic
aerial, can be angled and rotated for peak short wave
and VHF listening. Push-pull output using 600mW
transistors. Car Aerial and tape record sockets. 10
transistors plus 3 diodes. Ganged tuning condenser
with VHF section. Separate coil for Aircraft Band.
Volume/on/off, wave change and tone controls.
Attractive case in black with silver blocking. Size
gin X Tin x
Easy to follow Instructions and diagrams. Parts price
list and plans 30p (FREE with parts).

TOTAL

H.
P.P. & INS. S2p

BUILDING g-5 (OVERSEAS
COSTS V AT sim(r/ P. & P. E185)

o

Build Radio.,
Amplifiers, etc.,
from easy stage

diagrams.

Five units
including master unit

to construct.

Components include: Tuning Condenser: 2 Volume
Controls: 2 Slider Switches: Fine tone 3' moving coil
Speaker: Terminal Strip: Ferrite Rod Aerial: 2 Plug.
and Sockets: Battery Clips: 4 Tag Boards:
10 Transistors : 4 Diodes Resistors : Capacitors
Three tin Knobs. Units once constructed are
detachable from Master Unit, enabling them to
be stored for future use. Ideal for Schools, Educa-
tional Authorities and all those interested in radio
construction. Parts price list and plane Up (FREE
with parts).
TOTAL P.P. & INS. 33p
BUILDING £5.50 (OVERSEAS
COSTS P. & P. CI -85)

1+10% VAT fibp)

*Callers side entrance "Lavelle shop
'Open 10-1. 2.30-4.30. Mon. -Fri. 9-12 Sat.

5111 - I MI  MI l 11. NI NM ME
To RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD MK40 ISA 
Tel. 0234 52367 Reg. No. 788372

I
I enclose L

Name

for
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FULL 12 MONTH
AFTER SALES

SERVICE
ON PARTS AND LABOUR

PLEASE ASK ABOUT OUR
2 YEAR SERVICE CONTRACT

ALL PRICES ARE INCLUSIVE
FANTASTIC OFFER

GARRARD SP25 Mk 111.
Goldring G800. Teak finish,
plinth and tinted cover with
mains lead and DIN plug and
screened lead. All fully wired.
Please add 11.75
for P. & P. and Ins.

TURNTABLES
Please add 95p P. & P. & Ins.
BSR MP60 0.25
Garrard SP25 Mk.11l L9.95
G d SL65B 112.95

06.65
07.50
0095G

G 04.95

d 401
d Zero 100 (Single)
d Zero 100 (Auto)

Goldring GL85/P P & C /6595
Goldring G101/P P & C /2I95
Goldring GL72 124.95
Goldring GL72/P 01.95
Goldring GL75 L30.95
Goldring GL75/P 08.95
Goldring GL75 Lid 14.2.5
Thorens TDI25 /6095
Thorens TDI25 AB Mk.II /93.95
Thorens TDI60 AB & C 01.95
Thorens TDI65 AB & C /45.95
Condor Auto Cleaner (Star

Value) /1.40 P. & P. 15p

TUNERS
Please add 95p P. & P. & Ins.
Alpha Highgate FTI50 02.95
Amstrad Multiplex 3000 /23.90
Metrosound FMS 20 Mk. II 07.75
Metrosound FMS 40 137.75
Philips RH 621 02.95
Rogers R/brook FET 4 (Cha) 02.95
Rogers R/brook FET 4 (Cased)

06.50
Sinclair cased tuner 0.7.50
Teleton GT202 (N/P) 02.95

SPEAKERS
£1.65 for P. & P. (Per Pair)
Amstrad Acoustra 1500 06.90
Amstrad Acoustra 2500 00.75
Celestion Ditton 15 £50.75
Celestion Ditton 44 (79.45
Goodmans D/Maxim L40.95
Goodmans Meno 3 0095
Goodmans Havant 05.25
Keletron KS4 £13.85
Keletron KSB (22.50
Sinclair Q16 E11.95
Sinclair Q30 /30.95
Wharfedale Denton II 06.80

SPEAKER UNITS
Wharfedale Linton Kit L16.85
Wharfedale Glendale Kit E29.95
Wharfedale Unit 3 116.30
Wharfedale Unit 4 £28.70
Wharfedale Dovedale Kit (44.9S

g LOBAL IBIDIO
DISCOUNT WAIREHOIISES

OF V.A.T.
AMPLIFIERS

Please add 95p P. & P. & Ins.
Amstrad 8000 Mk. II L15.85
Amstrad IC2000 Mk. II L32.15
Amstrad Integra 4000 0.3.95
Alpha Highgate FA400 139.05
Global 10 + 10 L19,75
Global 20 -I- 20 12595
Keletron 1000 02.95
Keletron 1500 L25.75
Metrosound ST2OE Mk. II £29.95
Metrosound ST60 01.95
Rogers R/brook (Ch) £41.15
Rogers R/brook Mk. III (Ca) /44.50
Rogers R/bourne (Ch) 15425
Rogers R/bourne (Ca) 06.95
Sinclair 2000 £14.90
Sinclair 3000 01.95
Sinclair 605 121.45
Sinclair PRO 60 2:% Z30/PZ5 /16.40
Sinclair PRO 60 2 , Z30/PZ6 0945
Sinclair PRO 2 .. Z50/PZ8

Trans 05.25
Sinclair AFU Pro 80 (FilterUnit)

P.O.A.
Sinclair Stereo 80 Pre -amp P.O.A.
Sinclair Z30 Amp 0.85
Sinclair ZOO Amp /4.50
Sinclair PZ5 Power Supp /4.20
Sinclair PZ6 Power Supp 16.15
Sinclair PZ8 Mains Trans /4.95
Sinclair PZ8 Power Supp 16.15

TUNER/AMPLIFIERS
Please add L1.10 P. & P.& Ins.
Alpha FR 3000 /61.35
Goodmans Module 80 L62.95
Goodmans Mod 80 Com 1109.95
Goodmans Mod 90 /7695
Goodmans One -Ten 02.95
Rogers R/brook (Cha) L61.95
Rotel 150A /4E25
Rotel 200A L57.95
Status STAI60 09.95
PLINTH & COVERS

L335

All prices correct at

(E. & 0. E.) and
ore subject to

time of press

alterations

For Gar-
rard SP25,
2025 TC,
3000, BSR
McDonald
MP60 13.08 P. & P. 71p. For
AP76, SL72B, SL95B, etc.
/4.85 t 7Ip P. & P.

CARTRIDGES
Please add I I p P. & P. & Ins.

12.75
0.50
16.30

E10.90
025
(4.95
/500
(9.25

L25.95
0.95
0 20
L8.55
0.15

£1495
1.525
17.95

Goldring G850
Goldring G800
Goldring G800E
Goldring G800SE
Shure M3D
Shure M44E
Shure M55E
Shure 75ED Type 2
Shure VI5
Shure M75E.1 Type 2
Sonotone 9 TAMC
Sonotone V 200E
Audio Technica A766
ADC 10E Mk IV
Ronet e SM500/7
Ronette SM500/E

Dept. PE1, 174 Pentonville Road, London, NI. Tel. 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue

Ilford, Essex. Tel. 01-550 1086
Open Monday to Saturday 9.30 a.m. to

6 p.m. LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS. Order with confidence Send Postal Order. Cheque.

. Money Order. Bank Draft. Giro or Cash by Registered
Mail CALLERS: Please note that cheques can only be accepted together
witn cheque cards (not Barclay Card).

Walter Scott Industries

MINITRON
7 Segment Indicator

TTL Compatible
This display is ideal for use in cal-
culators. digital clocks. digital meters
and numerical displays. Features are:
* Robust construction
* 100.000 hours life
* Low voltage 4-6 volts
* Low current 4-6mA per segment
* Ex -stock delivery
Send for data sheet and application
notes.
This is a genuine and guaranteed
product

Our Price

1-100 90p each

(excluding VAT). Post
and packing extra 2p
per unit, min. 25p

NEONS: 3H, 16H, 34H. 3L, 16L, 34L.
From Stock: Packets of 20 units £1.00
(excl. VAT)
Post and packing extra. min. 25p.

WS
Imp House. 35 Malden Way.
Kingston By Pass,
New Malden, Surrey.
Tef. 01-949 2354/2430

PRINTED CIRCUIT KIT
BUILD SO INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES HOE

CONTENTS: ( I) 2 Copper Laminate Boards 4: in x _j in. (2) 1 Board for Matchbox
Radio. (3) I Board for Wristwatch Radio, etc. (4) Resist. (3) Resist Solvent .16) Etchant
(7) Cleanser/Degreaser. 01) 16 -page Booklet Print,' Circuits for Amateurs. (9) 2
Miniature Radio Dials SW/MW/LW. Also free with each kit: (10) Essential Design
Data. Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PRO./ RUTS. A very
comprehensive selection of circuits to snit everyone's requirements.

EXPERIMENTER'S

PRINTED CIRCUIT KIT

70p
Postage & Pack. 10p (UK)

Commonwealth:
SURFACE MAIL 15p

AIR MAIL 60p
Australia, New Zealand,

South Africa, Canada

Il) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
131 Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier.
(31 Carrier Power Conversion Receiver. (Cl Split -Load Neutralised Double ReHex.
17) Matchbox or Photocell Radio. 181 "TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 &gigue yet offered to the Horne Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the "Trifleximi" circuit. Let us know
if you know of a smaller design published anywhere. 1101 Postage Stamp
Size only l'fiin x 0-115in x 0-23in. 1111 Wristwatch Radio 1.15in x 0-80in g(155in. (12)
Ring Radio 0 70in x 0.70in x033in. 1131 Bacteria -powered Radio. Rung on sugar or
bread. 114) Radio control Tone Receiver. 1151 Transistor P/P Amplifier. (16) Inter-
com.117) 1 -valor Amplifier. ( 111) Reliable Burglar Alarm. 1191 Light -Seeking Animal.
Guided Missle. (20) Perpetual Mold.... Machine. 121) Metal Detector. (22) Transistor
Tester. 1231 HI1111811 Body Radiation Detector. (241 Man/Woman Discriminator.
(22) Signal Injector. (26) Pocket Transceiver (Licence required). (271 Constant
Volume Intercom. (20) Remote COO rol of Models by Induction. 129) Inductive -Loop

raroun it ter. 130) Thicket Triple Reflex Ratio. 1311 Wrist watch Transmitter/Wire-less
wrophone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. 134) Stereo Pro,

amplifier. (35) Qmlity Stereo PushPoll Amplifier. (3(1) LightIleani Telephone
'Photophone-. 1371 Light -Beam Transmitter. (35) Silent TV Sonnd Adaptor. (39)

I
III -monk Transmitter. (40) Thyristor Drill Speed Controller. (41) Light Dimmer.

1171 I.C. Pre -amplifier. (431 IA'. Amplifier. 144) I.C. Intercom. 145) I.C. Radio. (461
It:notice Voices Receiver. (47) Itioteedback .triiplitier. 1401 !Balm., Detect,
1491 PTIONfluily Switch. (30) Laarr Projector.

Phohche-tric Circui1J, Simple Xlanic. Lyric Range Marne, Proiectoc .

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.Il
,000d 0 2.A.E.Per toll detailn and in lorlef drneripliem e.f all kiln ared Pr0jerns.
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MAPLIN ELECTRONIC SUPPLIES

Model 120

PROJECTS DESERVE A
PROFESSIONAL QUALITY INSTRU-
MENT CASE -4 MODELS
Model 120 all aluminium two part
construction. Top and sides, blue
hammer finish, front, rear and
base: white. Others: mild steel
Vcif part construction.rca

sides and detachable
rear panel. blue hammer. Detachable
aluminium front panel finished in
white.
Dimensions in inches.
Model
120 8 24
220 8 6
221 8 6
320 12 8 12
Chassis for model 320 2115 extra.
Please send sae. for tree Illustrated leaflet.

11116,1 LARGE
or

SMALL
Centurion

Model 320
D Price

6 £186
94 22 65
6 2280

1500

ORGAN BUILDERS
MES announce the very latest development in organ
circuitry.

THE DM02
13 Master Frequencies on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
* 13 frequenclea from CB to C9. * Each frequency
digitally derived from a SINGLE h.f. master oscillator.
* Initial tuning tor the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. * Relative tuning NEVER
DRIFTS I * External control allows instant tune-up
to other mualcians. * Outputs will directly drive most
types of dividers including the SAJ110. * And each
output can also be used as a direct tone source. * Varl
able DEPTH AND RATE tremulant optional extra.
* Gold-plated plug-in edge connexion. * Complete
fibre glass board (including tremulant if required) ONLY
3.71n. x 4.51n. * Very low power consumption.
* EXTREMELY ECONOMICAL * Sae. please
PRICE. * Ready built, tested for full technical
and fully guaranteed. details.
DMO2T (with tremulant) ONLY
11445. Trade enquiries
DM02 (without tremulant)1112-25. welcome.
SAJ110 7 -stage frequency divider in one 14 pin DIL
package. Sloe or square wave Input allows operation
from almost any type of master oscillator including the
DM02 (when 97 notes are available). Square wave
outputs may be modified to saw -tooth by the addition
of a few componenta. SAJ110: 12.68 each OR special
price for pack of 12: 22500. S.a.e. please for data sheet.

41-SME
cDAcY

SERVICE

MAPLIN: Projected site of London's third
airport.

CAPACITORS
Sub -miniature
Axial lead electrolytic
Mfd V Price Mfd V Price

1 83 Op 68 6.36p
1.5 69 Op 68 16 Op
2.2 63 Op 68 63 10p
3.3 63 Op 100 4 Op
4.7 83 6p 100 10 Op
68 40 Bp 100 25 89
6.8 83 Bp 100 40 Op

10 25 Op 100 .63 129
10 63 flp 150 6.3 Op
15 16 Bp 150 16 Op
15 40 81 150 25 Op
15 63 6p 150 40 10p
22 10 Op 150 83 12p
22 25 Op 220 4 Op
22 63 6p 220 10 OP
33 6 3 6p 220 16 Op
33 16 Bp 220 25 109
33 40 Op 220 40 12p
47 4 6p 220 63 18p
47 10 Op 330 4 Op
47 25 Op 330 10 Op
47 40 Op 330 16 10p
47 63 Op 330 63 22p

Mid
470
470
470
470
680
680
880
680

1000
1000
1000
1000
1500
1600
1600
2200
2200
3300
4700

V Price
63 Op

10 10p
25 129
40 18P
6.3 10p

16 12p
26 1fill
40 22p
4 10p

10 129
18 189
25 22p
63129

10 18p
16 229
6318p

10 22p
83 22p
4 22p

OMNIUM GATHERUM
PP3, 6 etc. battery clip dual min.
PP1, 9 etc. battery clip separate per pair Op.
Pair crocodile clips 1 red, 1 black insulated
sleeve 7p.
Solder Multicore 22 sw.g. 10 metres 209.
Silicone grease in special dispenser 20m1 48p.
Red neon 240V panel mounting 259.
Lacing Cord Strong rayon cored PVC 251
489.
Panel fuse holders 20mm 209; 11 in 809

Transformers
LT700 min. output transformer Pri. 1.2k 11
Sec. 50 200mW 889.

Sob -rain. Mains Transformer
2-0-6V 100mA 059. 12-0-12V 50mA 95P.
Size: Both approx. 30 x 27 x 25mm.
Min. Mains Transformer
size; 48 x 31 x 38inm.
0-12y 250mA, 0-125' 230mA 11180.

Book -up wire, 7 strand 0.2mm. PVC covered
tinned copper wire for light general con-
nexions up to I.4A. II colours: black. blue.
brown. green. grey. orange. pink. red. violet.
white. yellow. 10 metres of any one colour
15p. Pack of 11 (I of each colour) 10m. coils
11.60.

Single core screened 6p per metre.
Twin individually screened Sp per metre.
High quality single screened 500 100pF per
metre. ideal for high grade audio connexions
lip per metre.
Maims 3 -core sub -miniature IA black PVC
covered 19 strand 0.1mm per conductor.
64p per metre.

P.E. SOUND SYNTHESISER
If this project seems expensive YOU HAVEN'T SEEN
OUR PRICES I
We shall be stocking all the parts for this exciting project,
from the special I.C.'s right down to the nuts, bolts and
spacers for mounting the Veroboards.
Send sae. now for our dediled price lists.
YOU SIMPLY MUST SEE OUR PRICES!
Spring line reverberation unit las specified) f2 69
uA 7815 ( I5V I' 5A( voltage regulator 12- 30
74IC 8 -pin OIL 36p
MFC 6040 electronic attenuator 95
SO 3402N for Ring Modulator f 1,69
C A 3046 .. 69p

PLUGS AND SOCKETS

DIN PLUGS MAINS
2 pin (1 flat) Op P300 3 pin 1.5A
3 pin Sp chassis plug with
4 pin, 5 pin A line' socket. Per
(180.), 5 pin B pair 249
(240.), 6 pia 10p SA 2190 3 pin 5A

chassis plug 17p
SA 1862 Line socket

DIN Sockets for above 19p
2 pin Op
3 pin, 4 pin. 5 pin MeMURDO
A (180.), 5 pin B APB 8 way chattel.
(240.), 6 pin 7p plug 869

R88 8 way chassis
socket 52p

PHONO
Plug plastic
Plug screened
Chassis socket

5p
9p
49

JACK
Std. 1" mono plug
Plastic 18p
Screened 17p

Std. 4" stereo plug
Plastic IOp
Screened 25p
Open mono socket
1" 10p; Moulded
mono socket r with
2 break contacts
18p; Moulded stereo
socket f" with 3
break contacts 18p;
3.5mm. plug plastic
SP; screened 11p;
open socket Op.

WE KNOW YOU NEED IT !
The MES 1974
CATALOGUE
IS STACKED

with dozens of tempting
new lines.
BRIMMING OVER
with clear illustrations

and detailed data.
WE'RE WAITING TO

RUSH YOU A COPY.
You'll be IMPRESSED

with out POST FREE
ordering system, EXCITED
by our BIG VALUE dis

count vouchers, STAGGERED
by our UNBEATABLE speed
of service. Take the first
step towards real service

2.6p
for our beautifully pro-
duced catalogue.

and leave the
rest to us!

POTENTIOMETERS
Rotary miniature carbon track f" spindle

Single gang Lin or Log
5k, 10k, 25k. 50k, 100k. 250k,
500k, 1M, 2M (and Ile Lin) 129

Dual gang
(Stereo) without
switch Log or Lin
5k to 2M as
above 389.

Single gang with DP switch
250V 2A Log or Lin 5k to
2M as above 28P

PRESETS
Sub -miniature 0.1W
Vert or Boris
100, 250, 600, lk,
2fik, 6k, 10k, 25k.
60k, 100k, 250k,
600k, 1M Op

Wirewound 10% 1W 4" spindle 10, 50, 100R 34p; 250, 500, lk, 5k
88p; 10k, 87p; 25k 40p; 50k 44P.

RESISTORS
Carbon Film 4W 5% 111 to 1M; 10% 1.230 to 10M E12 1p
Carbon Film 4W be, 10 to 100; 10% 1.2M to 10M E32 19Carbon Film 4W 5% 110 to 910k El2 & E24 1p
Carbon Film 1W 6% in 0 to IOM El2 3p
Metal Oxide etT 2% 100 to 1M El 2 & E24 49

WWirewound 24 10% 0.22ohme to 0.47ohms E32 10p
Wirewound 24W 5% lotun to 270ohms Ell 10p

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 66, 88. 82 and decades
E24 values 11, 13. 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades

ldiitrPT 9

u-iitr oge 'PT
(2 x 1. 4n
oge 5V 3 1

Spring line reverberation unit las specified)
uA 7815 ( I5V I' 5A( voltage regulator
74IC 8 -pin OIL
MFC 6040 electronic attenuator
SO 3402N for Ring Modulator
C A 3046 ..

f2 69
12- 30

36p
95

f 1,69
69p

15

SWITCHES
Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6 way ,
3 pole 2 to 4 way; 4 pole 2 or 3 way, each 249.
Mains rotary DPDT 250V 2A 20p.

Push to make
non -locking
12p

th adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6 way ,
3 pole 2 to 4 way; 4 pole 2 or 3 way, each 249.
Mains rotary DPDT 250V 2A 20p.

Toggle 250V 1-5A
with ON/OFF
plate 25p.

Push to make
non -locking
12p

Slide
Miniature

DPDT 9p

Sub -miniature toggle ',PDT
(12 x 12.5 x 14mnt
toggle) 250V 3A 61pToggle 250V 1-5A

with ON/OFF
plate 25p.

VAT Please add 10% Post and Packing FREE in U.K.
to the final total. (10p handling charge on orders under SOp.)VAT Orders and enquiries for catalogues to MAPLIN

ELECTRONIC SUPPLIES, P.O. Box I, Rayleigh,
Essex. Tel. Southend-on-Sea 0702 44101

Please add 10% Post and Packing FREE in U.K.
to the final total. (10p handling charge on orders under SOp.)
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The largest selecti n
EX COMPUTER BOARDS
Packed with transistors, diodes, capacitors
and resistors -COMPONENT VALUE 51-50.
3 for ONLY UP p & p 30p
SPECIAL. As above PLUS Power Tramiel or -
ONLY 56p each + p @ p 15p
STABILISED POWER MODULES
Complete with circuit diagrams, etc. 99y
each + p & p 15p
PAZOLINE BOARDS 71 x approx.
4 for 80p + p a p 20p.

FIBRE -GLASS PRINTED
CIRCUIT BOARDS
t6; x 4' approx. 2 tor 56P

DECON-DALO 33pC Marker
Etch resistant printed circuit marker pen
90p each

VEROBOARDS
Packs containing approx.. 30sq. ins. various
sixes. all 0.1 mat ric 66p

REPANCO CHOKES & COILS
R Chokes
CHI. 2 3in H asp CH2. 2-0mH sop
(143, 7 5.oH Up CH4. 10mH 881/

CHS. 1.3mH 25p
COILS
DR XI Crystal set 31p DRI72 Dual range 46p

COIL FORMERS & CORES
NORMAN r Cores & Formers 7p

Cores & Formers Sp

SWITCHES
DP/DT Toggle Up SP/ST Toggle 19p

FUSES
I:" and 20 . 100niA, 200mA, 250mA,
300inA, IA, 1 3A, 2A
QUICK -BLOW dp ea. ANTI -SURGE Bp ea.

EARPHONES
Crystal 2.5nun plug 83p
Crystal 3.3mm plug $Sp
8 ohms 2.5nun plug 22p
8 ohms 3-3 plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus on/ort switch and
2.3inni and 3.3nini plugs 11.60

3 -WAY STEREO HEAD-
PHONE JUNCTION BOX

HI012 11.87

2 -WAY CROSSOVER
NETWORK
K4007.80 ohms Imp. Insertion loss 3A1B II.21

SELECTED RESISTORS
Ill. Our mix, watt carbon -30 for Up

CAR STEREO SPEAKERS
(Angled) 1346 per pair.

BI-PAK
CATALOGUE AND LISTS

Send S.A.E. and 10p.

INSTRUMENT CASES

(Black Vinyl covered)
No. Length Width Height Price
BV1 x 5I" x OOP
BV2 11' x 6' x 3' 81.20

ALUMINIUM BOXES
BAI 31' x 21' X ir 4Sp
BA2 V x 11' 41p
BA3 x 2r x li 41p
BA4 51' x x 11' 47p
BA5 V x 21' x V 41p
BAB r x r x 84p
BA7 7 x x 21' 66p
BA8 8' x 6' x 3' 849
BA9 6" x x 2' 049

BIB HI-FI ACCESSORIES
De Luxe Groov-Kleen
Model 42 £1'84
Chrome Finish Model 60 £1'60

Ret. 38A. Record/Stylus Cleaning Kit 28p
Ref. 43. Record Care Kit 12.86
Ref. 31. Cassette Head Cleaner 64p
Ref. 32. Tape editing Kit 11.54
Model 9. Wire Stripper/Cutter 83p

Ref. P. 1-11-Fi Cleaner 31p
Ret. 32A. Stylus Balance 6146
Ref. J. Tape Head Cleaning Kit 51p
Ref. 34. Cassette Case 11.27
Ref. 58. Hi-Fi Stereo flints & Tips 32p

ANTEX SOLDERING IRONS
X25. '25 watt 11.98
(X3N 240. 15 watt 2245
Model G. 18 watt 12.16
SK2. Soldering Kit 10.86
STANDS: ST1 1141. ST2 77p
BOLDER: 188WG Multicore 7. 82p
22SWG 7ox 82p. 18SWG 22ft sap

2213WG Tube 229

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 "

102 For model CN240
1100 For model CCN240 gly"
1101 For model CCN240 r
1102 For model CCN240 r ALL

1020 For model 0240 - 389
1021 For model G240 1' each
1022 For model G240 d

30 For model X25 A"
31 For model X25 1'
32 For model X25

ELEMENTS
ECN 240 61.16
EG 240 51.16

ECCN 24011.8E
EX 25 11.16

ANTEX HEAT SINKS 10p

VAT Included in all prices. Please add
109 P. & P. (U.K. only). Overseas orders --
Meager add extra for postage.

NEW COMPONENT PAK
BARGAINS
Pack
No. Qty. Description Price
Cl 250 Resistors mixed values approx.

count by weight 0-66

C2 200 Capacitors mixed values approx.
count by weight 0.55

C3 50 Precision Resistors 0.1%, 0.01%
mixed values 0465

C4 73 Ith W Resistors mixed preferred
values 0.65

CS 5 Pieces assorted Ferrite Rods 0.55

C6 2 Tuning Gangs, MW/LW VHF0.55
C7 7 Pack Wire 30 metres assorted

colours 0.55

C8 10 Reed Switches 0-35

C9. 3 Micro Switches 0-35

CIO 13 Assorted Pots @ Pre -Sets 046
C11 3 Jack Sockets 3 X 3.5n, 2 x

Standard Switch Type 0-66

C12 40 Paper Condensers preferred types
mixed values 0.55

C13 20 Electrolytics Trans. types 0-66

C14 1 Pack assorted Hardware-
Nuts/Bolts, Grommets etc. 0.66

C15 4 Mains Slide Switches 0-56

C16 20 Assorted Tag Strips & Panels 0.55

C17 10 Assorted Control Knobs 066
C18 4 Rotary Wave Change Switches 0.66
C19 3 Relays 6-24V Operating 0.66

020 4 Sheets Copper Laminate approx
10' x 7' 0-66

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Open Mon. -Than. 9.15.6 p.m. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 61593

PLUGS AND SOCKETS
SOCKETS
PS 35 DIN 2 Pin (Speaker)
PS 36 DIN 3 Pin
PS 37 DIN 3 Pin 180°
PS 38 DIN 5 Pin 240'
PS 39 Jack 2 5nirn Switched
PS 40 Jack 3.3mm Switched
PS 41
PS 42
PS 43
PS 44
PS 43
PS 46
PS 47

Jack r Switched
Jack Stereo Switched
Phono Single
Phono Double
Car Aerial
Co -Axial Surface
Co -Axial Flush

0.06
0-10
0.10
0-10
0.09
0-10
0-17
0.26
0-06
0.10
0-09
0.09
0.14

INLINE SOCKETS
PS 21 D.I.N. 2 Pin (Speaker)
P8 22 D.I.N. 3 Pin
PS 23 D.I.N. 3 Pin 180 -
PS 24
PS 25
PS 26
PS 27
PS 28
PS 29
PS 30
PS 31
P8 32
PS 33

D.I.N. 5 Pin 240°
Jack 2.5min Plastic
Jack 3.3nim Plastic
Jack r Plastic
Jack I' Screened
Jack Stereo Plastic
Jack Stereo Screened
Phono Screened
Car Aerial
Co -Axial -

0.13
0.17
0.17
0.17
0-10
0.12
0.24
0.28
0.22
0-82
0.14
0.15
0-17

PLUGS
PS 1

PS
PS 3

PS 4

PS 3
IS 6
PS 7

PS 8
PS 9
PS 10
PS 11
PS 12
PS 13
PS 14
PS 15
PS 16

Pin (Speaker)
D.I.N. 3 Pin

4 Pm
5 Pin 180°

D.I.N. 5 Pin 240°
D.I.N. 6 Pin
D.I.N. 7 Pin
Jack 2.5nim Screened
Jack 3-3rnm Plastic
Jack 3.3nun Screened
Jack I' Plastic
Jack r Screened
Jack Stereo Screened
Phono
Car Aerial
Co -Axial

0-11
042
0-16
0.14
0.111

0.16

0.1)-1510
0.09
0-12
0.13
0-18
0-29
0.00
0.15
0-10

CABLES
CP 1 Single Lapped Screen 0-06
CP 2 Twin Common Screen 0-08
CP 3 Stereo Screened 0.08
CP 4 Four Core Common Screen 0.28
PC 5 Four Core Individually Screened 0-80
CP 0 Microphone Fully Braided Cable 0-10
CP 7 Three Core Mains Cable 0.07
CP 8 Twin Oval Mains Cable 0-06
CP 9 Speaker Cable 0-04
CP 10 Low Loss Co -Axial 0-10

CARBON
POTENTIOMETERS
Log and Lin
4-7K, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M
VC I Single Less Switch 0-14

VC 2 Single D.P. Switch 0-26

VC 3 Tandem Less Switch 0-44
VC 4 1K Lin Less Switch 0.14
VC 3 100K Log anti -Log 0.44

HORIZONTAL CARBON
PRESETS
0.1 watt 0-06 each
100, 220, 470, 1K, 2.2K, 4.7K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 4.7M

BOOK BARGAIN BUNDLE
8 Books comprising
2 Transistor Equivalent Books
I Radio and Electronic Colour Code and
Data Chart
1 Radio Valve Guide PLUS
3 other Constructional books on Receivers,
FM Tuners, etc. _
Also I General Constructional book
Value £3 Our Price £2 10p p & p

BPI Handbook of Transistor Equivalents
and Substitutes 469

BP2 Handbook of Radio, T.V. and
Industrial Tube & Valve Equiv. 40p

BP3 Handbook of Tested Transistor
Circuits 40p

BP4 International Handbook of the
World's Short Wave, Medium and
Long Wave Radio Stations and
FM/TV Listings UP

BP5 Handbook of Simple Transistor
Circuits

BP7 Radio A Electronic Colour Codes and
Data Chart lip

BP8 Sound and Loudspeaker Manual SOP
BPS 38 Practical Tested Diode Circuits

for the Home Constructor 86p

BP11 Practical Transistor Novelty
Circuits 10p

129 Universal Gram -Motor Speed
Indicator flp

138 How to make FM & TV Aerials,
Bands l,2 and 3 18p

141 Radio Servicing for Amateurs 209

146 High Fidelity Loudspeaker
Enclosures 370

158 Transistor Circuits Manual No. 1 15p

160 Coil Design & Constructional
Manual 30p

161 Radio, TV and Electronics Data
Book 25p

170 Transistor Circuits for Radio
Controlled Models 10p

174 Transistor Subminiature
Receivers 329

175 Transistor Test Equipment and
Servicing Manual 2by

176 Transistor Audio Amplifier
Manual 409

177 Modern Transistor Circuits for
Beginners 40p

178 A Comprehensive Radio Valve
Guide, Book 5 30p

183 How to Receive Foreign TV Pro-
grammes on your set by simple
modifications

185 Tested Shortwave Receiver Circuits
using MAT's 30p

187 The TIM Mark '4' Valved FM Tuner
and its construction ROP

196 Reactance -Frequency Chart for
Audio & RF use lap

Resistor Colour Code Disc
Calculator 10p

CARTRIDGES
ACOS GP91.18C.200mV at 1.2cms/sec 5141
ACOS CIP93-1. 280mV at 1cm/sec nig
ACOS GP96-1. 100mV at lcm/sec 11.011

TTC J-2005. Crystal/Hi Output 96p

TTC J-20 10C Crystal/Hi Output Compatible
11.10

TTC J-200 CS Stereo/Hi Output 11.60

TTC J-2105 Ceramic/Med. Output 5144

CARBON FILM RESISTORS
The Ell Range of Carbon Film Resistors,
1 watt available in PAKS of 50 pieces,
assorted into the following groups: -
RI 50 Mixed 100 ohms -820 ohms 409

Ft'2 50 Mixed 1K otims-8.2K ohms 40p

R3 50 Mixed 10K ohms -82K ohms 40x

R4 50 Mixed 100K ohms -1 Meg. ohms 40p
THESE ARE UNBEATABLE PRICES -
LESS THAN 1p EACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW -NOISE CASSETTES
C60, Sep; C90, 41p; C120, UP
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the lowest prices !
BI-PAK QUALITY COMES TO AUDIO !

AL10/AL20/AL30 50 W pk 25w (RMS)
AUDIO AMPLIFIER MODULES

The AL1O, AL20 and ALSO units are
similar in their appearance and In their
general specification. However, careful
selection of the plastic power devices has
resulted in a range of output powers from
3 to 10 watts R.M.S.
The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at home.

Parameter Conditions Performance

HARMONIC DISTORTION Po = 3 WATTS I = 1KHz 025%
LOAD IMPEDANCE - 8 16 ()

INPUT IMPEDANCE f - 1KHz 100 k0

FREQUENCY RESPONSE -9dB Po - 2 WATTS 50 11.-25KHz

SENSITIVITY for RATED 0/P Vs -25V. R1=80 1=1KHz 75mV. RMS

DIMENSIONS - V X 24 - r
The above table relates to the ALIO, AL20 and AL30
modules. The following table outlines the differences
in their working conditions.

Parameter ALIO ALSO ALSO

Maximum Supply Voltage 25 30 90

Po(wel! out forT.H.D.
R = 8 1 2:4 lH

3 watts
RMS Min.

5 watts
EMS Min.

10 watts
RMS Min.

AUDIO AMPLIFIER
MODULES
AL 10. 3 watts
AL 20. 5 watts
AL 30. 10 watts

5249
32.59
£3.01

POWER SUPPLIES
PS 12. (Use with ALIO & AL20) 1189
SPM 80. (Use with also ALSO & AL50)

sa-ss
FRONT PANELS PA 12 with Knobs

11.00

PRE -AMPLIFIERS
PA 12. (Use with AL10 & AL201 £4.86
PA 100. (lice with AL30 & ALSO) £18.16

TRANSFORMERS
T481 (Use with ALIO) 111.98 P & P 15p
T538 (Use with ALSO) 61.93 P & P 15p
BMT80 (Use with ALSO & AL60) 12.16

P& P 25p

PA12 PRE -AMPLIFIER SPECIFICATION
The PA12 pre -amplifier has been designed to match Into
moat budget stereo systems. It is compatible with the
AL 10, AL 20 and AL 30 audio power amplifiers and it
can be supplied from their associated power supplies.
There are two stereo Inputs, one has been designed for use
with *Ceramic cartridges while the auxiliary input will
suit most }Magnetic cartridges. Full details are given in
the specification table. The four controls are, from left to
right: Volume and on/off switch, balance, bass and treble.
Size 152mm x 84mm x 35mm.

Frequency response -
2011,50K Hs (-3dD)

Bass control-
± 12dB at 80Hr

Treble control-
± 14dB at 14KHe

°Input 1. Impedance
1 Meg. ohm

Sensitivity 300mV
}Input 2. Impedance

30 K ohms
Sensitivity 4mV

LOOK FOR OUR
SEMICONDUCTOR ADVERTISEMENTS IN
Practical Wireless and RADIO CONSTRUCTOR

ALL PRICES INCLUDE VAT
The STEREO 20
The "Stereo 20" amplifier is mounted, ready wired and tested
on a one-piece chassis measuring 20 cm X 14 cm X 5.15cm.
This compact unit comes complete with on/off switch
volume control, balance, bass and treble controls,
Transformer, Power supply and Power amps.
Attractively printed front panel and match-
ing control knobs. The "Stereo 20" has been
designed to fit into most turntable plinths
without Interfering with the mechanism or.
alternatively, into a separate cabinet.
Output power 20w peak. Input 1 ((ler.)
300mV Into 11f. Freq. res. 25Hz-25kHa.
Input 2 (Aux.) 4mV into 30K. Harmonic
distortion. Barn control ± 12dB at 60Hs
typically 025% at 1 watt. Treble con.
± 14dB at 14kHz. El+45

01% DISTORTION !
HI-FI AUDIO AMPLIFIER

THE AL50
* Frequency Response 15Hz to

100,000-1dB.

* Load -3, 4, 8 or 16 ohms.

* Distortion -better than 1% at
1 KHz,

49/,
1'4

if, ere,

ONLY

2358 each
* Supply voltage 10-35

Volts.

* Overall size 83mm
* Signal to noise ratio 80dB. 105mm x 13mm.

Tailor made to the most stringent specifications using top quality components
and incorporating the latest solid state circuitry and ALSO was conceived to fill
the need for all your A.F. amplification need..
FULLY BUILT -TESTED -GUARANTEED.

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the ALSO
Amplifiers, up to 15 watt (r.ms.) per channel simul-

taneously. This module embodies the latest components
and circuit techniques incorporating complete short

circuit protection. With the addition of the Maine Trans-
former MT80, the unit will provide outputs of up to 1.5

amps at 35 volts. Size: 63mrn x 105mm x 30mm.
These unite enable you to build Audio Systems of the highest

quality at a hitherto unobtainable price. Also ideal for many
other applications including: -Disco Systems, Public Address,

Intercom Units, etc. Handbook available 10p PRICE 015
TRANSFORMER BMT80 £215 p. & p. 28p

STEREO PRE -AMPLIFIER TYPE PA100
Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre -amplifier has been conceived from the latest circuit techniques.
Designed for use with the ALSO power amplifier system, this quality made unit incorporate.
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response 20Hs-20KHa f 1dB
Harmonic Distortion better than gl%
Inputs: 1. Tape Head 1.25 mV into &OK 0

2. Radio, Tuner 35 mV into 50K Li
3. Magnetic P.U. 1.5 mV into 50K fl

All input voltages are for an output of 260mV. Tape and P.U. inputs
equalised to RIAA curve within 1dB. from 2011. to 20KHs.

Bass Control ± 15dB at 20Hs
Treble Control ± 16dB at 20K11.
Filters: Rumble (High Pass) 100Hz

Scratch (Low Pass) 8KHz
Signal/Noise Ratio better than -65dB
Input overload + 26dB
Supply -I- 95 volts at 20mA
Dimensions 292mm X 89mm x 35mm

ONLY L1315
SPECIAL COMPLETE KIT COMPRISING 2 ALSO's,

SPM80, 1 BMT80 & 1 PA100 ONLY £2530 FREE p. p.

Giro No. 388-7006

Please send all orders direct to warehouse and despatch department

BIPAK
P.O. BOX 6, WARE - HERTS

Postage and pocking odd I I p. Overseas add extra for airmail.
Minimum order 55p Cash with order please.

Guaranteed Satisfaction or Money Back
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DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTO -FLOOD LIGHT FITTINGS

' ALL STEEL, DARK BLUE HAMMER FINISH
TAKES STANDARD 100 WATT SPOT
LAMPS, OBTAINABLE FROM
MOST ELECTRICAL SHOPS

3 BANK UNITS (LESS LAMPS)
ONLY 26.50 INCLUDING V.A.T.
Plus Post/Packing 35p

SINGLE SPOT FITTING (LESS LAMP)
ONLY Z.1.50 INCLUDING V.A.T.
Plus Post/Packing 20p

LAMPS CAN BE SUPPLIED
RED, PINK, GREEN, YELLOW, BLUE, VIOLET, CLEAR
MINIMUM 3 LAMPS. (State second colour.)
ONLY £2.25 INCLUDING V.A.T.
Plus Post/Packing 20p

TRAFALGAR SUPPLIES, Dept. H.T.
STANDISH STREET  BURNLEY LANCS.

Ade

TO SPARK YOUR
IMAGINATION !

Electronic
Ignition Kit

only
£9.35

Kit comprises EVERYTHING:

Case, cables. coil connectors.

Silicon grease. e
8 page instruction leaflet.

ec:

Fascinating to build. Fantastic improvement to your car's
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.
 Sustained peak performance.  Up to 20% fuel saving.
 Instant all-weather starting. Faster acceleration, higher
top speed.  Suitable for all engines up to 8 cyls.  Longer
spark plug life.  Longer battery life.  Contact breaker
burn eliminated.  Purer exhaust gas emission.
A new development from the manufacturers of Gunton ignition. Price: £9.35 inc.
V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also
available £11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS

ORDER NOW-send P.O./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES, Dept. PE1
82 Bath St., Walsall WS1 3DE. Phone: 3 3 652

Efig4al Dock his

CHOOSE FROM TWO
EASY TO BUILD KITS -

(KITO All component:\
including P.C.B. designed for
easy home assembly - Bright
and clear digits. Tough A.B.S.
plastic case with contrasting
front panel.

"KIT Smaller digits than\
that in kit 0. All components
and steel case covered in blue
and white plastic las made up
in illustration).

PRICE-£21.00 plus E2.10 V.A.T.
PRICE-E23.00 plus £230 V.A.T. Total £2310
Total £25.30 inc. post and package; inc. post and package.

Only our advanced designed techniques make these low prices possible.
Both kits are tested before they leave us and are covered by the P.E.A.
money back guarantee.

P.E.A. Ltd.
35 High Street

WELWYN
Herts. AL6 9EE

rase send details of Kit 0 Kit M

Please send me: Kit 0 El Kit M
I enclose PO/Cheque to the value of f

NAME

ADDRESS
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YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then-now get the
fantastic ASTRAD 17 and SEE for yourself that the incredible
Russians have done it all NOW! It's the radio perfectionist's
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your p radio seem like
a "crystal set"! Complete with optional battery eliminator (or
both battery and mains use! We're almost giving them away at
only L1850-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value with
£80 radios! Snd quickly, test on mail order 7 day approval
from receipt of goods, refund if not delighted. Or call. Volume
controlled from a whisper to a roar that would fill a hall! Much wider
band spread for absolute "pinpoint" station selection! Plus
"MAGIC EYE" tuning level indicator for ultra perfect tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again their fantastic ability in the field of electronics and brilliantly
reflecting their advanced micro -circuitry techniques in the field of
spaceship and satellite communications. Yes, EVERY WAVE-
BAND instantly at your fingertips including Standard Long,
Medium, Short and Ultra Short Waves to cover the four
corners of the earth during 24 hours a day including all normal
transmissions. VHF: FM/USW, AM: LW, MW, SW, gets,
locally, local & new stations not yet operational, and messages
from all over the world! Expensive TURRET TUNER side
control waveband selection unit (as used on expensive T.V.'s!).
Every waveband clicks into position giving incredible ease of station
tuning! Genuine push-pull output! ON/OFF volume and separate
Treble and Bass tone controls for utter perfection of reproduction
and tone! Press -button dial illumination! Table it anywhere-
runs economically on standard batteries (obtainable everywhere)
or direct through battery eliminator from 220/240V AC mains
supply. Internal ferrite rod aerial plus built-in "rotatable" tele-
scopic aerial extending to 39 in approx. It's also a fabulous CAR
RADIO, Can also be use through extension amplifier,
tape recorder or public address system. SIZE I3in x 10in
41in overall approx. Magnificently designed, in highly polished cases.
Made to give years of perfect service. Purer & sweeter tone than
ever. (U.K. service facilities & spares available for years & years to
come, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitive earphone for personal listening. ONLY E18.50
(with mains/battery eliminator (2.25 extra) BOX, POST, ETC.
45p. NO MORE TO PAY! BUT WAIT, for only 75p extra
you get the sensational"COMP UTERISED" WORLD TUNING
GUIDE (it enables you to zone and time in a flash for transmissions
the whole world over-even a child can do it in a flash-it even lets
you know when to tune into the U.K. when abroad. NO
GUESSING! NO MESSING!) PLUS Standard 'longlife' batteries
and Converter Plug. (Sorry-We cannot change these new radios
for any earlier model already purchased.) Send quickly to Uxbridge
Road address, or call at either Store. But HURRY!
SHOPERTUNITIES SAVE YOU (Ws.

Combined

V.0.1 AMIFM,
RADIO wick
CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

MOSAIC of MIES REDUCED to INCHES?
LATEST RUSSIAN RADIO TECHNOLOGY
HR I NKS THE WORLD!' COMPUTERISED?

p.\worst% ASTRA 17
RTABLE RADIO &COMMUNICAITIONS

TH S'FANTAS

11 1111111,11i RECEIVER

YES,249 lmiies
SHRUNK TO ONLY431x1a14h

inches approx?

;1AND1 ITAFIS

WAVEBANDS:
STANDARD LONG and MEDIUM

/..).10 5 SHORT WAVEBANDS

66 ULTRA SHORT WAVES
(V.H.E A"LW. s',"ar

BOX

P1 11 8
.50POSTp

ETC.
001 451111£
MAINS/BATTERY
ELIMINATOR £2'25 extra

This equipments get

EVERYTHING!

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest sen-
sation in the world of -sound! First-class makers! Fabulous VHF, AM/FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 220/240V AC line cord).
Record and play back anything, anywhere! IMPORTERS RECOM-
MENDED RETAIL PRICE L441 WE OFFER AT UN pER HALF PRICE!
Wonderful features: * Press -button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery
check/recording level indicator or built-in automatic Leveller! * Sepa-
rate ON/OFF and HI -LO volume controls! * Heavy duty built-in
speaker! * Earphone (for personal listening or' monitoring") and extension
speaker sockets! * Remote control microphone! * Built-in swivel
telescopic extension aerial (24in approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30. 60,
90 or 120 -minute Cassette Tapes, obtainable everywhere, AND the amazing
built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone, in-
credible station selection. Unique rotating Station Selector Dial-gets, locally,
local city and regional stations in every part of the country, plus B.B.C. National,
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could pay
CCL's more for a Car Radio or Car Cassette player ALONE! C20.97, car, etc.,50p-
NO MORE TO PAY! Complete with simple instructions, remote control
microphone with on/off switch and microphone stand, WITH WRITTEN
GUARANTEE. Send quickly, test on mail order 7 day approval from receipt
of goods, refund if not delighted. Or call.
BON US OFFER: Batteries and Cassette Tape 28p extra if required.
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES

LNO MORE GUESSWORK -

INSTANT DATA at your fingertips -

enables you to ZONE &TIME IN A RASH

for transmissions the world over!

077111MYER

FIRST TIME EVER!

fabulousvCAOARTraibr
WORLD TUNING GUIDE!

4Non/1w AC/DC BATTERY/MAINS

eaSgette
TAPE

RECORDER
&PLAYER
With remote

control

microphone.

11;

WE COULD
CHARGE UPTO

£26'97!

CONEf10. 95
POST ETC.

50p

FIRST

CLASS

MAKERS

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY L1095. Due to our cut price we
cannot name first-class makers-but rest assured you're getting one of the
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just "slap -in" a cassette and off you
go! (Takes 30, 60, or 90 minute standard cassette tapes obtainable every-
where.) Amazing performance ensures perfect tapings and superb reproduction!
Remote control microphone. Rapid Rewind! Fast forward! Beautiful tone from
a whisper to a roar! Complete- d anywhere, indoors or out! Runs
on standard batteries AND 220/240V AC mains. Separate jacks for remote
control microphone, etc. Size 93 -in x Sin 2fin approx. Design can vary slightly.
With carry handle. WRITTEN GUARANTEE and full instructions. (Importers
recommended selling price E26.97!) OUR PRICE ONLY [10.95, post, etc.
50p. NO MORE TO PAY! Send and Test, on mail order 7 day approval
from receipt of goods-refund if not delighted. Or call at either of our stores.
SON US OFFER (Rationed I per customer)-Cassette tape, Standard batteries
AND microphone stand 55p extra if required.

rC7-der by post to Uxbridge Road address or call at either store.
I Bargains galore at both stores.-(COMMERCIAL TRAVELLERS PLEASE

NOTE: Merchandising office at Holborn Store.)

SHOPERTUNITIES LTD.
Dept. PE/NC/34,164 U XBRIDGE RD. (facing Shepherds Bush Green),
LONDON W12 8A Q. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.1. (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.
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Atm/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering-you learn the
practical way.

Learn basic Radio and Electronics at home-the fast, modern way.
Give yourself essential technical "know-how"-like reading circuits,
assembling standard components, experimenting, building-quickly and
without effort, and enjoy every moment. B.I.E.T.'s simplified study
method and the remarkable TECHNATRON Self -Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. .. and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors-
even a versatile'Multimeter which
we teach you to use. All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
so you an use it again and again.

You LEARN-but It's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build-and it's a good one-is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY
Dept. SPE 45, ALDERMASTON COURT, READING RG7 4PF

A 14 -year -old could understand
and benefit from this clourse-but
it teaches the real thing. The
easy to understand, practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.T.
has a fine range of courses up to
City and Guilds standards.

Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of "NEW OPPORTUNI-
TIES". This brand new booklet
-just out-tells you all about
TECHNATRON and B.I.E.T.'s
full range of courses.

,lerreditM by the Council for the .4 rereditatibb of Correepondebee College,

I NAME
(BLOCK CAPITALS)

I
It

I

I SUBJECT OF INTEREST _

ADDRESS_

AGE

LINN NMI ...... Elle 11=1 OM Mei MN all

BINPREPAK
,AUDIO BARGAINS,

ONLYtII
The latest B.S.R. 8 Track cartridge Replay Deck. Ready
to install in your Hi-Fi Stereo System. This unit comes
complete with Hi Gain Stereo Pre -Amplifier, 4 -Programme
Indicator Lamps. Track Selector Switch, all leads and
plugs, etc. for 230V a.c. mains operation.

3 WR.m.s.I.C. AMP
only £1.65
On P.C. Board with all components or 2
on one board (or £2,86. Order Code
I.C.A. I /S.
These amps. are supplied with a free book-
let on connecting up, specifications and

easy -to -build projects using the I.C.A. I

cr ePr.

and
O

5W & IOW AMPS

5Womy£1.98
10W ONLY £2.49

incl. P. & P. and V.A.T.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 2}in x I fin. The 5W
Amp will run from a I2V car battery making it very suitable
for portable voice reinforcement such as public functions. Two
amplifiers are ideal for stereo. Complete connection details and
treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts are available for quantity
orders. More details on request. Cheapest in the U.K. Built
and tested.

Now available for 5 &1OWAMPS
Pre -assembled printed circuit boards tin x 3in
available in stereo only, will fit 0.15 edge connector.
Stereo Pre -Amp I (Pre I). This unit is for use with low
gain or ceramic pick-up cartridges. Z121
Stereo Pre -Amp 2 (Pre 2). This unit is for use with
magnetic pick-up cartridges. Z169
Stereo Tone Control (STC). This unit is an active
tone control board and when used with the right potentio-
meters will give bass and treble boost and cut. £1.21
Instruction leaflet supplied with all units. Post and
packing and V.A.T. included in prices.

Ns 0
ow mei min Elm mim mow No%

iff I enclose £ for 111

IOW Amps/ Stereo Pre -Amps I IIIII 8 Tracks/ 3W Amps/ SW Amps 

Stereo Pre -Amps 2 Stereo Tone ControlsI (Please insert quantities and delete those not applicable). I
Name

IAddress

EN.pREpAK Dezt...1.::.n.12.2./224E...W.estSSOR;Ig.
Telephone: Southend (0702) 46344.

Co. Ann No.820919
141.0 min Imo
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YATES ELECTRONICS
(FLITWICK) LTD.

DEPT. PE, ELSTOW STORAGE DEPOT
KENIPSTON HARDWICK

BEDFORD
RESISTORS
4W Iskra high stability carbon film-very low noise-capless construction
4W Mullard CR25 carbon film-very small body size 75 x 25mm.
(W 2% ELECTROSIL TR5

Power
watts

4
Tolerance Range

5% 4.711-2.2M1
100/0 3.3M0-101111
2% 1011-1MT!

10% ID- 3111
4 5% 4.70-1M0
4 l0% 11-10(1

Quantity price applies for any selection.

Price
1-99 100+

Ip 0.8p
Ip 041p

3.5p 3p
Ip 0.8p
Ip 0.8p
Op 5.5p

Ignore fractions on total order.

Values
available

624
Eli
624
E12
E12
612

DEVELOPMENT PACK
0;5 watt 5% Iskra resistors 5 off each value 470 to I MO.
El 2 pack 325 resistors L2.40. E24 pack 650 resistors E4.70.

POTENTIOMETERS
Carbon track 5k12 to 2M a, log or linear (log 4W, lin 4W).
Single, lip. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 51111. Horizontal or vertical P.C.
mounting (0-1 matrix).
Sub -miniature 0;1W, 5p each. Miniature 0-25W, 7p each.

TRANSISTORS
AC107 15p AFI39
AC126 12p AF178
AC127 15p AFI80
AC128 15p AFI81
ACI31 lip BC107
AC I 32 12p BC108
AC176 15p BC109
AC187 22p BCI47
ACIB8 22p BC148
AD I40 50p BC149
ADI49 45p BC157
ADI61 33p BCI58
ADI62 36p BC I59
AFII4 20p BCI87
AFII5 20p BDI31
AF116 20p BDI32
AFI 17 20p BDI 33
AF118 38p 6E115
AF I 26 lOp BEI 73

32p BEI 77 28p 0C45
32p 6E178 lip 10070
40p 6E179 32p 0071
40p 6E180 32p 0072
12p 6E181 32p 0081
12p BEI 94 14p 00820
lip 6E195 14p 2N2646
lip 6E197 15p 2N2904
12p 0E200 32p 2N2926
lip BFY50 20p 2N3054
14p BEY51 20p 2N3055
14p BFY52 20p 2N3702
14p BUYI05 2N3703
22p L2.25 2N3704
75p 0C26 45p 2N3705
75p 0C28 50p 2N3706
7Sp 0C35 50p 2N3707
25p 0C42 12p 2N3708
20p 0C44 12p 2N3709

lip 2N3710 Ilp
12p 2N37 1 1 1 1 p
12p 2N3819 32p
12p 2N4062 lip
12p 2N4286 20p
12p 2N4289 20p
60p 40360 35p
20p 40361 350
10p 40362 40p
58p 40408 40p
60p ZTX108 15P

3p ZTX300 15P
2p ZTX302 20p
3p ZTX500 15p
2p ZTX503 20p
Ip
2p
Op
Ip

ZENER DIODES I WIRE WOUND POTS, 3W, 10, 25,
400rnW 5% 3.3V to 30V, 12p. 150a and decades to 100k 0, 35p.

DIODES
RECTIFIER
BY127 1250V
IN4001 50V
I N4002 100V
1N4004 400V
IN4006 800V
IN 4007 I 000V

IA
IA
IA
IA
IA
IA

lip
7p
13p
8p

10p
10p

SIGNAL
0A85
0A90
0A91
0A202
1N4148
BAI 14

7p
5p
5p
7p
5p
8p

BRUSHED ALUMINIUM PANELS
I2in 6in = 25p; I2in 2fin = 10p; 9in 2in = 7p

SLIDER POTENTIOMETERS
86mm ' 9mm x 16mm, length of track 59mm
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p
KNOB FOR ABOVE 12p.
FRONT PANEL 65p.
18 Gauge panel I2in 4in with slots cut fo
with slider pots. Grey or matt black finish
plete with fixings for 4 pots.

THYRISTORS
2N5060 50V 011A 30p,
2N5064200V 0.8A 47p,
CRSI/40 400V IA 25p,

use 106F 50V 4A 40p, 106D
corn -

400V 4A 65p.

ALUMINIUM BOXES
AB7 24 54 Ifin 50p ABI4 7 5 x 2fin
AB8 4 4 If in 50p ABIS 8 6 , 3in
AB9 4 . 24 Ifin 50p ABI6 10 , 7 ,." 3in
ABIO 4 5+ . lfin 50p A617 10 x 44 x 3in
ABI I 4 . 24 . 2in 60p ABI8 12 . 5 x 3in
ABI2 3 , 2 - lin 44p ABI9 17 , 8 x 3in

84p
108

0.22
L1.08
£1.10
0.60

HEATSINKS
2W 24p 4W 45p TO5 clip Sp
3W 36p 6W 60p TO18 clip 5p

TOI single 5p
TO I double Bp

TRANSFORMERS
All have 240V primary
MT30/2 0-12-15-20-24-30V 2A
MT50/4 0-19-25-33-40-50V 4A
MT50/ I 0-19-25-33-40-50V IA
MT50/2 0-19-25-33-40-50V 2A
MT60/4 0-24-30-40-48-60V 4A
MT60/ 1 0-24-30-40-48-60V IA
MT60/2 0-24-30-40-48-60V 2A

[2.85
[1.90
IL2 55
L3.50
L2.10
[2.130
[340

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER 12.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

CALLERS WELCOME Mon. -Sat. 9 a.m.-5 p.m.
PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001µF, 00015µF, 00022µF, 00033µF, 00047µF, 2Ip. 00068µF, 0:01µF,
0.015µF, 0022µF, 0033µF, 3p. 0.047µF, 0068µF, 0- IµF, 4p. 0.15µF, 6p. 0.22AF, 7ip.
0.33µF, I Ip. 047µF, 13p.
160V: 0.0IAE, 0-015µF, 0022µF, 00334F, 0047µF, 0068µF, 3p. 0' I µF 34p. 0.15AF 44p.
022µF, Sp. 0.33µF, 6p. 0.47µF, 7Ip. 068µF, 1 I p. 1 OAF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 001µF, 0015µF, 0022µF, 3p. 0.033µF, 0047µF, 0.0684F,
34p. 0.1µF, 4p. 015AF, 022µF, Sp. 033µF, 6Ip. 047µF, 81-p. 0.68µF, Ilp. 1.0µF. 13p.
1.5AF, 20p. 2.2µF, 24p.

1MYLAR FILM CAPACITORS IOOV CERAMIC DISC CAPACITORS
0001µF, 0002µF, 0005µF, 0.01µF. 002µF, 100pF to 10,000pF, 2p each.lip. 004µF, 005µF, 0068µF, 0-1µF, 31p.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7
(AF/V) 1/63, 15/63, 2 2/63, 33/63, 47/63, 68/40, 68/63, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/63, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/63, 68/16,
100/4, 100/10, 100/25, 150/63, 150/16, 220/4, 220/63, 220/16, 330/4, 6p. 47/63, 100/40
150/25, 220/25, 330/10, 470/63, 7p. 68/63, 150/40, 220/40, 330/16, 1,000/4, 10p. 470110,
680/63, I Ip. 100/63, 150/63, 220/63, 1,000/10, 12p. 470)25, 680/16, 1,500/6 3, 13p.
470/40, 680/25, 1,000/16, 1,500/10, 2,200/63, 18p. 330/63, 680/40, 1,000/25, 1,,00/16,
2,200/10, 3,300/63, 4,700/4, 2Ip.

SOLID TANTALUM BEAD CAPACITORS
0. I AF 35V 2.2AF 35V

0.22AF 35V 4.7AF 35V
0.47AF 35V 6.13AF 25V

LOAF 35V 10µF 25V

22µF 16V
33AF 10V
47AF 6.3V

100µF 3V

12p

VERO BOARD
0- I

24 x 31 22p
24 x 5 24p
34x31 24p
34'5 27p

17 ,24 75p
17 x 34 100p
17 x 5 (plain) -
17 x 31 (plain) -
17 x 24 (plain) -
24 x 5 (plain) -
24 x 31 (plain) -

Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 2.0p

0.15
16p
24p
24p
27p
57ip
78p
82p
60p
42p
12p
1 I p
52p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened
Standard insulated
Stereo screened
Standard socket
Stereo socket

18p
12p
35p
15p
18p

2.5mm insulated
3-5mm insulated
3.5mm screened
2.5mm socket
3.5mm socket

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°, 5 pin 240°. 6 pin
Plug 12p. Socket 8p.
4 way screened cable, 15p/metre.
6 way screened cable 22p/metre.

13p
8p

13p
Ilp
Bp

BATTERY ELIMINATOR LI-50
9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
1600µF 64V 74p 2500AF 64V 130p
25001.aF 40V 74p 28001.,F IOOV L2.60
2500AF 50V 58p 3200AF 16V 50p

4500AF 16V
4500AF 25V
5000µF 50V

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.01µF 10p 0.047AF 13p 022µF
0.022AF 12p 0.IAF 13p 0.47/TF

POLYSTYRENE CAPACITORS 160V 24%
10pF to I,000pF 612 Series Values 4p each.

50p
LI.613
El.10

20p
22p

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI
The GDI is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.
Detector GDI, f2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector [520. 12 or 24V battery operated audible
alarm E7.30. As above for PP9 battery, 05.40.
PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high
relief.

METERS 0.90
scale 500mA, I mA, 10mA, IOOmA.

BULGIN MAINS CONNECTORS
3 pin 14A chassis plug 10p 3 pin 14A chassis socket 18p

line socket I3p line plug I3p
3 pin 3A chassis plug 10p

line socket 14p 3 pin 3A chassis socket 2Ip
3 pin 5A chassis plug 16p line plug 23p

line socket 18p 2 pin 5A line plug 20p

THERMISTORS

VAI005 15p

VA1026 15p

VA1033 15p

VA10555 15p

VA10665 15p

VA1077 15p

R53 025

WAVECHANGE SWITCH 23p
12W 1p, 4W 3p, 2W 2p, 6W 2p, 3W 4p.

LINEAR IC's
700 14 pin dil.
741 8 pin dil.
741 14 pin dil.
723 14 pin dil.
747 14 pin dil.
748 8 pin dil.
Dil. sockets 14 pin and 16 pin

40p
40p
38p
95p
85p
45p
16p
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P.E. RONDO
FULL SPECIFICATION KITS

Complete designer approved kits. Full data and
even solder included. Top quality PCBs and

components.

 CBS -SO MATRIX DECODER EL Post Free + 80p
VAT.

READY BUILT Ell. Post Free + C1 10 VAT.

 PRE -AMP BOARD, COMPLETE [3. Post Free -
30p VAT

 MASTER VOL/TONE/BAL. BD. [550. Post Free -
85p VAT

 POWER AMP BOARD HEATS1NK. Two regd. for
Rondo [7.50. Post Free + 75p VAT

 POWER SUPPLY BOARD E5. Post Free + 50p VAT

 MAIN SMOOTHING CAPS [1.50 per pair. Post Free
+ 15p VAT.

 MAINS TRANSFORMER [1125. Post Free + 62p
VAT

 PUNCHED CHASSIS [3.25. Post Free + 32p VAT

 RONDO CASE .75. Post Free + 17p VAT

 HARDWARE PACK C2. Post Free + 20p VAT

 CONTROL SECTION FASCIA [3.50. Post Free
- 35p VAT

 STEREO DECODER KIT C3-911. Post Free 39p
VAT.

 STEREO DECODER KIT BUILT AND TESTED ECM.
Post Free + 49p VAT

 GOLDRING G101/2 TURNTABLE Less Cartridge
C17-90. Post Free + C1 79 VAT

 DEUTSCHE ELAC CARTRIDGE STS 144/17 E1190.
Poet Free + 69p VAT

 READY BUILT LOUDSPEAKERS (Teak or white
veneer) per pair C42. Post f2 + C4 40 VAT

 COMPLETE SPEAKER KIT WITH DRIVE UNITS
CROSS OVER, WADDING, ETC. (Four regd. for
Rondo) [1650 each. Post 50p + C1 90 VAT

 COMPLETE SPEAKER KIT WITH DRIVE UNITS
CROSS OVER, WADDING, ETC. per pair t35.50.
Post C1 - C3 65 VAT.

 COMPLETE SPEAKER KIT WITH DRIVE UNITS
CROSS OVER, WADDING, ETC. per four M. Post
C2 C6 40 VAT.

 BASS DRIVE UNITS (2 per cabinet) [3.95 each.
Post Free + 39p VAT

 TWEETERS (2 per cabinet) [140 each. Post Free
+ 12p VAT.

 CROSS OVER UNIT (1 per cabinet) E250 each
Post Free + 25p VAT

 WRAP ROUND CABINET (Teak or white veneer)
E1150 each. Post 50p + C1 VAT.

TRADE GL a _Y SUPP IED

STUDIO ELECTRONICS
P.O. BOX No.I8, HARLOW, ESSEX CM18 6SH

Telephone: Harlow (02796) 25457

ORDER -PLEASE SEND
CBS -SO DEC
CBS -SO DEC BUILT
PRE -AMP
MASTER VOL
POWER AMPS
POWER SUPPLY
CAPACITORS
TRANSFORMER CHASSIS
RONDO CASE
HARDWARE
CONTROL FASCIA
STEREO DECODER KIT
STEREO DECODER KIT Built
BUILT SPEAKER Teak I )

BUILT SPEAKER White (
BASS DRIVE UNITS I 1

TWEETERS(
CROSS OVER KIT (
SPEAKER CABINET KIT White ( )

SPEAKER CABINET KIT Teak I )

COMPLETE SPEAKER KIT White (
COMPLETE SPEAKER KIT Teak ( )

GOLDRING G101 TURNTABLE Less cart.
ELAC 144 CARTRIDGE
Please insert quantity in open brackets

ENCLOSED £. ... CHEQUE/P.0

NAME

ADDRESS

PE 1,LI

P.E. SOUND SYNTHESISER
Complete kits or individual components for this exciting project.

74IC mini DIL 37p; 748C5 mini DIL 48p.
4 -Quadrant Multipliers
SG3402N [1 .74; SG3402T £1.74; SO14950 [2.90.
Electronic Attenuator
MFC6040 .

Noise Diodes
Z11 50p; Z I M Wideband [1.20.
Zener Diodes BZY88 series
3.3V; 3-6V; 3.9V; 5.1V; k -8V; 7-5V; I IV; I2V.
All at 22p each.
Voltage Regulators
MVR15-15V 450mA-T03 El 130.
ItA723 (Equiv.) adjustable 8 -37V -T05 outline
[1.80.
Bridge Rectifiers
Rec. 41a, 100 PIV 2.2A [1.20.
Rec. 70, 400 PIV 800mA 40p.
Transistors/Diodes
13C209C npn 150mW 9p; BC204 Fob 150mW 9p;
ACI76 npn Ger 24p; 2N2219 npn 800mW lip;
2N2905 prig, 800mW 27p; 2N3819 f.e.t. 46p;
IN914 Sp; 15150 12p; 1 GP7 10p.
Hook-up Wire
I m each, 20 cliff. colours 60p.
I m each, 36 dill. colours El .07.
Supplied in longer lengths by request.
Lacing Cord
Rayon cored black p.v.c. 2p/m.
McMurdo's, New stocks -Low prices
8 pole plug RP8 30p; B pole skt. RSB 48p.
2mm plugs/skts. 7.5p/35p for 5.
Black, blue, red, green, yellow, white.
Mains Transformers
Miniature Type
Secs. 0-12V, 0-12V e 3VA each [1.38.
Secs. 0-20V, 0-20V 3VA each [1.38.
Regulator Type 634
Sec. 17.5V e I '6A [2.15.
MT102 AT (Douglas)
Sec. 0-19, 25, 33, 40, 50 500mA [2.35.

Potentiometers
Min. Moulded Carbon. Lin. Tracks:
5kfl ; !Oka; 25kfl ; 50140; 100k fl ; IMO I8P;
Log. Tracks. 10140 18p.
Ganged
5140 log; 10140; 100kfl lin. 64p.
Carbon Presets. Horiz. Type.
10k n ; 47kG ; 100k ; 470140 10p.
Cermet Presets. Horiz. Type
100; 500; ; 10140 ; 50k fl ; IOOkti 35p.
IS Turn Cermet Trimmers
10k12 [1.20.
Semi -precision Wirewound Pot.
Ikll 52p.
Precision 10 Turn Miniature
10k0 (Spectre]) 23mm dia. I9mm [3; 1140
(R.S.) 13mm dia. 40mm [3.
10 Turn Counting Dial (Amphenol) Li.
Rotary Switches
2P 6W; 3P 4W 37p.
Min. push to make buttons 30p.
Sub -miniature toggles
S.P.S.T. 75p; D.P.D.T. LI.
Resistors
2% metal oxide MullardrElectrosil 16p for 5.
5% carbon film MullardrErie 9p for 5.
Capacitors
Tantalum bead. Silver Mica, Polyester, Polysty-
rene, Ceramic. Electrolytic.

Simply send exact
details of name and
number copied from
the face of your
Access Card and
leave the rest to us.

EATON AUDIO P.O. Box No. 3, ST. NEOTS
HUNTINGDON PEI9 3JB

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed P.O. payable to Eaton Audio. Minimum
order C2.
Where P. & P. charges are not shown please add 10p in the CI to orders under C5. Orders over C5 will
be sent free of P. & P. All prices subject to V.A.T.

£9.99
Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen Iron: Master to Subs and
Sobs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. N'olunic control.
Complete with 3 connecting wires each 66ft and
other accessories. I'. & I'. 17p,

MAINS INTERCOM (new model)
No batteries -no wine. Just plug in the mains for
instant two-way, loud and clear communication-
On/on switch and volume control with lock system.
Price 018.95. 1' a: P. tit extra

INTERCOM /BABY ALARM

Sonic as 4 -Station Intercom for two-way instart
communication. Ideal as Baby Alarm and Ho..
Phone. Complete with 66ft connecting wire,
Complete with battery. P. & P. 3.3p.

1

rElEPHOATIVIRIFIER

£4.25
Why not boo, t
business effi-

ciency with this incredible De -Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
on switch. Volume control. Complete with battery.
P. & P. 27p. Full price refunded it not satisfied in 7
ilays.

WEST LONDON DIRECT SUPPLIES (PE/1)
189 KENSINGTON HIGH STREET, LONDON. W.8

BABANI PRESS

ON SALE NOW!

74 SECOND BOOK

OF TRANSISTOR

EQUIVALENTS &

SUBSTITUTES
B. &thorn

Over 5000 entries and cross-references.
Follows on

from Book No. I
but does not duplicate it.

224 pages 4k" 7" 95p

ALSO READY

NOW
An important addition to our technical
books

eg2' INTEGRATED CIRCUITS
(I.Cs.) EQUIVALENTS &
SUBSTITUTES B. Bobon:

"A goldmine of valuable information"
128 pages 4; 7' 75p

LOOK FOR THESE BOOKS AT
YOUR LOCAL RADIO & HI-FI SHOPS,
MAIL ORDER HOUSES, BOOKSHOPS

AND LARGER BRANCHES OF
W. H. SMITH IN MAJOR TOWNS

IERNARDS[publishers11TO
L_
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25p
Send 2Sp for your copy of EV Catalogue 7. It
includes a Refund Voucher for 25p allowable of
orders for ES or more, nett value.

FROM CATALOGUE 7
Volume Controls
Mono. 14p; Matched two -gang 48p; Switch 14p extra
either type.
Transistors

2N2646 unijunction
2N3055 high power
AD161 medium power npn
AD162 median) power pnp
BC109 Low Noise
7400 quad 2 input NAND 25p

S DeC 4 -pack 46.37; T DeC E330; Micro-DeC L3.75
Photo -conductive cell TPMD 40p
Ceramic Disc Capacitors
50V, 0.01 and 0.02 mF, 2p each; 0.05mF, 3p.
Main Line 70 amplifier LI2.60 nett
ZENER DIODES
Full range E.24 values
400mW 2.7V to 36V 14p
I W 6.8V to 82V 2Ip
1.5W 4.7V to 75V 48p
Clip to increase I.5W rating to 3W. (Type 266F) 4p

51p
613p
42p
40p
15p

ELECTROWFJE, LTD

Transistors from 8p
Capacitors from 2p
Resistors from 1p
Pots from 12p
Constructional Hardware
Knobs
l.Cs
Diagrams, Data
Genuine Discounts

112 pages (plus covers) and our best yet! Practically all items in Catalogue 7 are
there as the result of information fed by our own computer, enabling us to control
stock -buying in relation to demand with remarkable accuracy. This means that your
orders, which we micro -film for record keeping, are handled with utmost speed and
efficiency. EV prices remain keenly competitive and in addition there are discounts
as well, to give you further savings. Among the well-known firms whose products
we carry are those of SIEMENS, NEWMARKET, RADIOHM, SOLDERSTAT,
GUEST INTERNATIONAL as well as Texas Instruments, Mullard and others.

MINITRON DIGITAL INDICATORS
3015IF seven segment filament, compatible with
standard logic modules.
0 to 9, +decimal point, 9mm characters. In 16 lead
Dil. Some alphabetical symbols available L1.20
Suitable BCD decoder driver 7447 £1.15
No. 3015G showing + or -, and

fig. 1 and decimal, £1.20
NUTS, BOLTS, KNOBS, SWITCHES, etc.
BABANI TECHNICAL BOOKS

10% must be added to nett value
of order for Value Added Tax.

U.S.A. CUSTOMERS
are invited to contact Electrovalue America, P.O.
Box 27, Swarthmore, PA.

GIRO A/C No.
38/671/4002

28 ST JUDES RD, ENGLEFIELD GREEN, EGHAM,SURREY TW20 OHB

Telephone Egham 3603 Telex 264475

Hours 9 a.m.-5.30 p.m., I p.m. Saturdays Bus. Reg. No. 1047769

* NORTHERN BRANCH OPENING SOON
Electrovalue Ltd., 680 Burnage Lane
Manchester M 19 I NA
Hours 9 a.m.-5.30 p.m., Saturdays 9 a.m.-1 p.m.
All postal communications to Englefield Green address, please.

This is EV Service
DISCOUNTS
Available on all items except those shown with NETT
PRICES. 10% on orders from £5 to C15. 15% on
orders C15 and over.

PACKING AND POSTAGE FREE
in U.K. For mail orders for C2 list value and under,
there is an additional handling charge of 10p.

TERMS OF BUSINESS
All items are offered for sale in accordance with our
standard terms of business, a copy of which is available
on request. Prices subject to alteration without
notice. Enquiries from quantity users invited.

ELECTROVALUE CATALOGUE 7 PLEASE

I enclose 25p -

NAME

ADDRESS

Write in BLOCK LETTERS
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Exciting...the Stereo 21!
Can you really get
sound quality like
this FOR LESS
THAN £19?
YES, YOU CAN!
WITH THE NEW

STER21

Personal shoppers and mail order price

21845 INCLUDING VAT
plus £1- 60 p. & p.

Diamond stylii. if required. £1.37 extra
Specially selected pair of stereo headphones with
individual level controls and padded earpieces to give
optimum performance. £3.85.

Until now, richly satisfying sound has always cost a richly satisfying price. But not
any more! For an almost unbelievable 08.45, you can have Stereo 21-audio for the

connoisseur! Whatever your taste in music, you can hear it on STEREO 21
the way its composers heard it in their dreams! Beethoven or

Mahler . . . Ellington or Jellyroll Morton ... Das Nibelung
or Jesus Christ Superstar . . . Carols from King's

College Chapel or the return of a Beatle . . .

everything from a prettily fluting baroque
organ to the newest pop group at full

throttle-STEREO 21 does them
all justice!

And have you ever seen a handsomer
audio installation? Compact enough

to go in a university student's bedroom -
study, elegant enough for the suavest

penthouse pad in Town, STEREO 21
offers you all the pride of possession as

well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-

ing speakers. Deck and speaker cabinets you
simply wrap round and glue to build. Screw

in the amplifier and connect up (all push
fit no soldering whatsoever), so simple
literally anyone can do it. Except for glue

and panel pins all parts supplied in-
cluding full instructions-all for £18.45

(plus the cost of post and packing if
you buy by mail), and-to round

it all off-a money refund if not
satisfied if your pleasure in

STEREO 21 is not complete!
Just think-In only a few days

you could be giving your ears
the treat of a lifetime-AND

Introducing your envious friends
to STEREO 21!

Power Output 2-7 watts per channel and headphone socket
with automatic cut-out. Provision for auxiliary inputs-radio,
tape. etc.. and output for taping discs. Overall dimensions.
Speakers approx. 15. x 8 x 4 in. Complete deck and cover
enclose position approx x 12 x 6 in.

EMI SPEAKERS AT UNBELIEVABLE PRICES
950 Kit. Five matched speakers and
crossover unit for handling up to
45 watts, from 20 to 20,000 Hz.
Huge- 19in < 14in (approx.) high
efficiency 16, 500 -gauss bass unit
built on a heavy diecast frame. The
four 10,000 gauss tweeters, each
3i -in dia. approx., are fed by the
crossover with a critically adjusted
signal for maximum fidelity. Imped-
ance at 1 kHz is 8 ohms. Bass coil
2in others 0 . 5in. Recommended list
price £44.
OUR PRICE E2500 - £1 50 p. & p.

R

15In 14A/780. Bass unit on a
rigid diecast chassis. Superior
cone material handles up to
50 watts RMS, and is treated to
give a smooth frequency res-
ponse. Resonance 30 Hz. Flux
360,000 Maxwells. Impedance
at 1 kHz is 8 ohms. 3in voice
coil.
Recommended retail price
£40 . 80.

OUR PRICE 08.70
£1 50 p. & p.

RADIO AND TV COMPONENTS (ACTON) LTD, 21D HIGH STREET
ACTON, LONDON W3 6NG 323 EDGWARE ROAD, LONDON W2

Edgware: 9 a.m. to 5.30 p.m., half day Thurs.
Acton: 9.30 a.m. to 5 p.m. Closed all day Wed. also see opposite.

Mail orders to Acton. Terms C.W.O. All enquiries Stamped Addressed
Envelope. Goods not despatched outside U.K.
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R C VISCOUNT III
aboost in the output.

VISCOUNT III now gives you an imposing 20 watts per channel-and the price quoted is actually
INCLUSIVE OF.VAT!
The money's important, of course, but not nearly so important as value for money! And that's
something you get in abundance with VISCOUNT III. We design it . . we make it . . . we sell it
direct to you-passing on all the economies that come from cutting out middle -men! That's
the only way you can get so much quality for so little money!
The unique VISCOUNT III amplifier, plus the Garrard SP25 Mk III deck, plus the magnificent
Duo Type III matched speakers (or Duo Type II for a small room) give you an audio installation
that will prove unbeatable for listening pleasure! On the brushed aluminium front panel of the
amplifier you'll find all the facilities you need-volume, bass, treble and balance controls, plus
switches for mono/stereo, on/off function and bass and treble filters. Plus headphone socket on
the back. And the teak finish will harmonise and enhance virtually any style of interior decor!
The heart -stopping timbre of Tom Jones at his most virile . . . the last lingering harmonics of
a solo performance by Heifetz or Menuhin . . the pathos and the panache of Liza Minelli the
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist-
hear every nuance with a fidelity that you have never experienced before!
Come and hear VISCOUNT III! If it's inconvenient to travel, buy by post in the confidence that
you won't be disappointed (and with a 24 -carat Money -Back Guarantee to give you extra
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type II Size approx. 17in x 10fin x 6fin. Drive unit 13in x Bin with parasitic tweeter. Max. power
10 watts 8 ohms. Simulated Teak cabinet. £14.00 a pair, £220 p. 8 p Duo Type III Size approx. 23fin x llfin x 91in
Drive unit 13+in x 8+in with HF speaker. Max. power 20 watts. 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet.
£3200 a pair + C3.30 p. 8 p.

PRICES: SYSTEM 1
Viscount III R 102 amplifier £2420 + C1 p 8 p
2 Duo Type II speakers £14.00 + £220 p 8 p
Garrard SP25 Mk. Ill with
MAG. cartridge plinth 8 cover £18.00' + C1.75 p 8 p

total £56 20

Available complete for only £49.00 - £3.50 p. & p.

PRICES: SYSTEM 2
R 102 amplifier C24-20 + El p 8 p

2 Duo Type Ill speakers £32.00 + £3.30 p 8 p
Garrard SP25 Mk III with
MAG. cartridge plinth 8 cover £18.00 + £1.75 p 8 p

total E74.20

Available complete for f65.00 - £4 p. & p.

THE TOURIST PUSH-BUTTON
CAR RADIO KIT £6.60
The Tourist PB is suitable for 12 vOlt
working on both negative and positive
earth vehicles it coversthefull medium
and long wave bands. It is permeability
tuned and sturdily constructed. Output is
a full 2.5 watts into an 8 ohms speaker. But the
Tourist PB will operate into any loudspeaker from
8 to 15 ohms.
Apart from the output stage, which is an integrated circuit, the only other
electronic components that need soldering are some capacitors, resistors, etc.
The kit includes a pre -built RF tuner unit; and fully modulised IF stages which
are pre -aligned before despatch. As well as electronic components this kit
also contains 2 diamond -spun aluminium knobs, elegant matching front panel,
dial, washers, screws and wire.
The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4+1 in deep.
 Circuit diagram and comprehensive instructions 55p free with parts.
" Fully retractable and lockable car aerial £1.37 post paid.

CAR RADIO KIT £15-60 p. & p. GBP
Speaker with baffle and fixing strips MM. 23p p: & p., post free if bought with
the kit. Send stamped addressed envelope for leaflet.

If you on solder on printed circuit board, you can build this push-button car
radio kn. It's simple-Just follow the step-by-step Instructions.

STILL ONLY £49 COMPLETE

RELIANT Mk IV £13.50
Mono Amplifier
*5 Electrically Mixed inputs. *3
Individual Mixing controls. *Sepa-
rate bass and treble controls
common to all 5 inputs. *Mixer

employing F.E.T. (Field Effect Tran-
sistors). *Solid State Circuitry. *Attractive Styling.

INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic.
or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide range of

medium output equipment (Gram. Tuner, Monitor, Organ, etc.). All 250mV
sensitivity. Output 20 watts into 8 ohms (suitable for 15 ohms). Size approx.
12+ a 6 x 3+ ins.
613.50 p. 8 p. 60p.

UNISOUND MODULES
ONLY £7.64 + 55p p. a p.
For the man who wants to design his own
stereo-here's your chance to start, with
Unisound-pre-amp, power amplifier and
control panel. No soldering-just simply
screw together. 4 watts per channel into
8 ohms. Inputs: 120mV (for ceramic cart-
ridge). The heart of Unisound is high
efficiency I.C. monolithic power chips
which ensure very low distortion over
the audio spectrum.

PE jAPE LINK IN -CAR ENTERTAINMENT

CONSTRUCTORS AT HOME
With this elegant stereo 8 track add on unit, audio

$ Suitable 3 speed tape enthusiasts now have the opportunity to extend their
deck, less heads. Caters systems to include the playing of 8 track cartridgeis.
up to 5fins. spools. 240V Simply select your channel, by push button, four digital
AC mains. Unused but lamps indicate channel selected. Mains operated.
store soiled hence no .The Viscount III, the fabulous Stereo 21 and
warranty. the Unisound Modules will all accept this unit, £10'601"1"0/3'
£1 p. & p. £4.00 simply connect up. ALL PRICES INC. VAT

SEE OPPOSITE PAGE FOR ADDRESS DETAILS
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-SLO-SYN" 3 -LEAD
SYNCHRONOUS STEPPING

MOTOR
Type SS15. These
fine motors are
easily reversed,
starting and stop-
ping in less than 5°
without electrical
or mechanical
braking. Simple
relay circuit can

be applied to give DC., to winding for a maximum
holding torque of 300oz/in with 35v at 035 amps
through winding. For AC. (synchronous) operation at
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING.
Holding torque at 50 steps per second -100 oz/in. Can.
be wired to give 100 or 200 steps per revolution witn
accuracy of 0.1° per step non -cumulative. Torque
characteristics can be modified by simple R.C.
circuits. Dimensions: dia. 4", body length 41", spindle
length 21" a -ik" dia. Weight 61 lbs. BRAND NEW in
maker's packing. Offered at less than f maker's price

£15

MAINS SOLENOID by MAGNETIC
DEVICES LTD.
A beautifully constructed solenoid at half normal
price. A 2 -sided bracket Is incorporated for vertical
or horizontal mounting. Size: 2" a 1f" x 11". Pull is
approximately 2lbs., plunger travel 1f". Fixing eye
takes up to 1" bolt, plunger non -captive. NEW In
original maker's boxes. £1-20. P. & P. 20p. Large num-
ber available, special price for quantity.

SMITHS RINGER -TIMER
Reliable 15 minute times, spring wound
(concurrent with time setting) 15 x 1min
divisions, approximately 1" between
divisions. Panel mounting with chrome
bezel 31" dia. £1.40. 15p P. 6 P.

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES
Impedance approx. 2000, output 60 or 80 DB at 1 Kc.
As used In deaf aids, bugging devices, etc. Size (60
DB) 7/32" a 5/32" x 4"; (80 DB) f" x 5/32" a f". Ex -
equipment, all tested. E120 each. P. & P. FREE.

MAINS
SOLENOID
This little unit gives
vertical lift of approxi-
mately 1" through
hinged "elbow''.
Bracket incorporates 2 fixing screws. Length of arm,
24". 240V AC. Pull at coil is approximately 11b. E1.
FREE P. 6 P. Special quotes for quantities.

SOLENOIDS
by WESTOOL
240AC type MM6.
31b. pull, 21" 1"
1e. Travel 1". 90p.
each. P. & P. 10p.
240AC type MM4. 21b. pull,
14" a 1f" x 1". Travel f" 70p
each. P. 6 P. 10p. Quantity
discounts: 10-5010°% 50 up-
wards 25%.

OPEN FRAME
shaded pole
GEARED MOTORS
(Dural gear case)
240 AC., 28rpm. NEW
HIGH TORQUE,approx.
overall size: 34" x 31" x
2f"+ spindle}" dia. as illustrated. 6270. P. & P. 30p.
Similar to above, 19rpm. £2  70. P. & P. 30p.
110rpm with pressed steel gear case (similar to above
but slightly smaller). £2.70. P. & P. 30p.

NORPLEX
The famous American fibre -glass copper -clad
laminate. Finest quality with woven glass base of
Epoxy -resin. Excellent Mech. and Elec. conductive
properties. Heat resistant, Ideal for P.C.'s etc. THIS
IS A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LASTI Sizes: 12" x 12"; 24" a 12";
24" a 24"; FULL SHEET 43" a 37" (11 sq. ft.). Single -
sided Copper with thickness of 1/32", 3/64", 3/32".
Also double -sided 1/32", 1/16", 3/32". E1 per aq. ft.
Cut sizes (1-10 sq. ft.) 25p. P. & P. Full Sheet £0 each.
Carr. £1 for 1st sheet plus 25p each additional sheet.

SILVANIA
MAGNETIC SWITCH
Now complete with reference magnet!

A magnetically activated switch, vacuum
sealed in a glass envelope. Silver contacts,
normally closed. Rated 3amp at 120v. 1-famo
at 240v. Size: (approx.) 1,2," long x 4" dia.
Ideal for burglar alarms, security systems
etc., and wherever non -mechanical switching
is required. 10 for 010; P. & P. 15p. 50 for
£8; 100 for £1050. FREE P. & P. over 10.

AMPEX 7-5v. D.C. MOTOR
This is an ultra precision tape
motor designed for use in the
AMPEX model AG20 portable
recorder. Torque 450GM/CM.
Stall load at 5043ma. Draws
60m8 on run. 600rpm ± speed
adjustment. Internal AF/RF
suppression. 1" dia. x 1"
spindle, motor 3" dia. x 1 f".
Original cost £1650. OUR
PRICE £3.30. P. & P. 25p.
Large quantities available
(special quotations). Mu -metal
enclosure available 75p each.
FREE P. & P.

ALL PRICES NOW INCLUDE
V.A.T. UNLESS OTHERWISE
STATED
All items are NEW and UNUSED. Postal
or carriage charges are for Gt. Britain only.
We welcome orders from established
companies, educational depts., etc. All
orders under £2.50 C.W.O., please.
Company orders under £2 50, surcharge
60p unless C.W.O.

ELECTRO-TECH 315/317, EDGWARE ROAD,
COMPONENTS LTD. LONDON, W2.

Tel : 01-723 5667 01-402 5580

KEEP WARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can put in electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages:
No soldering
No 'T' junctions
No special equipment
No leaks, no lagging, no corrosion
No structural upheaval
Just reliable, effective central heating (Guaran-

teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the coupon, and we'll tell you more.

rTo Autocon Manufacturing Co.
Spring House, 10, Spring Place, London, NW5, 3BH
Please send your brochure telling me all about Amkit.
Name
Address

PE5 CAMP.)
L

or see for yourself at: THE AMKIT D.I.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).

Open Mon -Fri 9.30 am -5-30 pm. Sat 9 am -1 p.m.

MONEY BACK IF NOT SATISFIED
all brand new full ser Top grade.

Free fabulous N Send S.A.E.

data sourcereC18"i'E

BiGN.panel cl ip &RED
INFRA RED LED El. ICphoto a

ii209&clip22p
REEN &cli 59p

p.& amp/switch 85p

Digital Display LEO!, 0-9DP.DIL. El .69
M in itron type 0-9dPDIL £119. SOCKETS 13p.

IC 0161TfiLCLOCh CHIPS.
Texas etc with 4 displays f12 6 displays&chip £14. bMostek date & alarm chips with 6 displays £19. Pcac

parts & case. National chip. 4dig it £20.6x£23i

dia inte4 rated eireuitsIaIlp4V9
741:8pin 29p, to99 & 14p in 27p 748 33p 709 2Ip fully riR
710 35p 723 59p.555 timer 79p ZN414 rx.EHo built --
703 rf if 28P mc 1310 & led E2-76 mc1339 £1.20 TAD100 & 11E2
LAM P+ REGULATOR 781 (&7-20)V.a1.128, isv 1.49
AUDIO AMPS ,mfc4o o o on I &2W£1.19; 3W £129;6W__.

Calculator
bats/mains
from[25

gates 7400 etc 161" 7413 32P 744 E125
7470/72 32P 7474/76 39P 7490 63P -4111/71411 TTL
749269P 74121 49P.& al 1 others in cat. 1 h', low prices. /
NEW 16pin counter/driver 90/47 £225
OIL SOCKETS' DALO pkb.PEN 68of

2113055 33p 09010
014.1.p..h.

(1 7 1 10 C109 all 7p ea
f ile8 1416Pint

BC212/3/4 lip B Y70 13. 1:13131/2 35p ea. BrY51/2/3 I IS43 25
3 5. 441.6E 25'BCI 2,45p5e1DGE 20p7IN9 1 4 3p ZENERS overamme . RECTS Ov

FETS:2N3819 193
2N2926 Oy 7p 253053 156 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea

2N 04/6 14p MUMMIES 61/T06 181/T018 5p.T03:4YL 29p TV3 14p
C ACITORS 25v10,50, 'MOPE 5p.DISCS 413.1iiRESETS 5p.CARBON -

TS I I P.Switch+I I Pflual 5 5P. ULTRASONIC TRANSDUCERS E2 ea
i I- LUORESCENT LIGHTS,8W.13"12VOLT £2.59IfilfillpUS ADD 10X VAT TO PRICES. P&P 10P CW01

EllgoiliEliniN P.O. BOX 29,BRACKNELL,BERKS
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SAXON Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORY

Better built
Better performance
Better value
SAXON HI-FI
POWER AMPS
FOR DOMESTIC
& COMMERCIAL
USE
New versions using 3A
"Plastic Power" Driver
Transistors now available.

To meet demand, we have
included a more powerful
module in our well -established
and proven range. All these
power amplifiers are carefully
assembled, tested and
guaranteed. They offer superb
value for reliability and
versatility.

SA35 35W RMS uses
7 transistors and 7
diodes. Carr. paid. L4.45

SA50 50 watt RMS
7 transistors, 7 diodes

Carr. paid £5.65

SA 100 makes an ideal
unit in disco assemblies

A real glutton for work. Reliable,
tough and compact. II transistors,
6 diodes. Carr. paid.

B RIEF SPEC. FOR ALL THREE
Freq.

response
Distortion
Loads
Quiescent

current
Noise
Supply

voltage
Size

£10-90
MODULES

All modules
incorporate
OPEN AND
SHORT
CIRCUIT
PROTECTION,
plus proof
against over -
dissipation and
faulty inductive
loads in its
SA 100

Circuits, connecting instruction and application data are
supplied free with all modules.

15-40,000Hz -.1. I dB

0.2% at I kHz
4 to 16 ohms
15mA

Better than -75dB
SA35-45V SA50 45/65V
SA100 40-70V
44 -in x 4in x I in (SAI00)
4in x Sin x I in (SA35/SA50)

POWER SUPPLIES
FOR THE SA35, SA50 AND SAID POWER AMPS.
ABOVE
PU45
PUTO

Unstabilised supply for 2 SA35's £4.90
Unstabilised supply for one or two
SA50 or SA100 7.7 5 carr. 40p

P845 Stabilised module for two 5A35's
or one SA50 £350 carr. free

MT45 Transformer for above, heavy duty
£2.85 carr. 20p

MT3O Transformer for unstabilised supply complete
with rectifier diodes mounted

£350 car, 20p
P870 Stabilised supply module for one or two

SA100's £4.90 carr. free
MT 7 0 Transformer for PS70 £4. 9 0 carr. 40p
ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
BOARD AND SUPPLIED FULLY TESTED

3 CHANNEL UNIT
Includes bass, middle and treble as well as
master controls, 2 amplifier sockets eliminate
need for split leads. Up
to 3kW lighting load.
Smartly finished steel case.
Carr. 30P. L19.75

SAXON PA MIXER -
CONTROL UNITS
In extra slimline easy -fit case.
Using grouped pairs of inputs (high Z
and low Z inputs) with individual bass,
treble and volume controls on each
pair, plus master control on output of
M6HL. These low -noise units will feed
all makes of amplifiers, making them
ideal for clubs, discos, etc. Standard  M4H
jack sockets, compact design. In strong
metal cases. All Units guaranteed for
3 years. 4 high Z, 4 low Z inputs, 4 sets

of controls. Case 10' x 8" and 18.50 + V.A.T.
 HIGH AND LOW IMPEDANCE only 2}in deep. Carr. paid.

INPUTS

 BASS/TREBLE/VOLUME ON
EACH PAIR

40-6-411 AI
40- 411-6 WHO HO  *
40-116-48 4O-41 -410 0 000000006i>

SAXON

M6HL
11-m<PV (621ligh ZC6ai!r"pL £27.50 + V.A.T.
Channel section modules, for

 MASTER CONTROL ON building your own: gain-I6 x

swing. Carr. paid.
£3.50 A-- V.A.T.OUTPUT

(24dB). Tone controls-I8dB

CONTROL UNITS UNBEATABLE FOR QUALITY AND VALUE
sct:r703;;;;-i- £ I5.80

Mono (as shown) L650
As stereo model, less mic.
input. Carr. 20p.
Two decks, and full headphone monitoring. The unit is mains operated and measures 17fin x
Sin x 4in deep and is finished with a smart white on black facia. The controls are: Left Right
deck fader, volume, bass, treble, Headphone Selector and volume, Microphone volume bass
treble, mains on/off. Comparable to units at over twice the price.

AKG

HEADPHONES
World famous D.I90C- -
the one the professionals
use-at special bargain
price Lisp.cn Plus
of `"'" V.A.T.

120 W HEAVY DUTY MODULE
Rugged class A driver stage. This module will run from all our
mixers, etc., and most other makes. Delivers 120W into an
eight ohm load and employs 4 TO3 can (.1 15W) output transistors.
SPECIFICATION
Power output, 120W into 8 ohms
Freq. response, 20-20,000Hz ± 2dB
Input sensitivity, 200mV into 10K
Construction, Fibreglass board
Size, Sin x 4in x 4in (5in with supply)
Low distortion parallel push-pull

output stage.

Module and
power

ti3,71' £18'95
 160 watts version

with power
supply £27.90(Carr. 50p)

SOUND AND LIGHT UNITS
Our popular 3 channel model handles up to 3kW (3,000W) of
lighting and incorporates versatile sound control arrangement
to enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value.

SINGLE CHANNEL UNIT
Operates from 5-100W amplifiers. Supplied
for bass note operation, is easily adapted for
treble or mid -range at a

cost of about Sp. Carr. pd.

COMPLETE AMPLIFIERS CSE 100
This versatile unit is now available in a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100W
RMS and continuous signal outputs of 70W. Two
individually controlled inputs with wide range bass
and treble controls.

cCCCC  XON

£8.90

0+90 carr. free

SAXON 100 E48.50 carr. free
With an RMS output of 120W speech and music,
100W continuous power, four individually con-
trolled FET input stages and wide range bass and
treble controls, this amplifier has established itself
as a unit offering quality and reliability at low cost.

LOUDSPEAKERS British made bargains!! Please include S.A.E.
I2in 25W 8/15 ohms 05.95 carr. 30p. 15in 50W 8/15 ohm £14.50 car, with written enquiries50p. I2in 40W 15.000 gauss magnet system 8/15 ohm LI150 carr. 40p.

Prices subject toPlease add 10% to total value of order alteration withoutVAT (including carr.) for Value Added Tax. notice. E. & O.E.

Order and personal shoppers to:
SAXON ENTERTAINMENTS LTD., 329 Whitehorse Road, W. Croydon, Surrey CR0 2HS
Telephone 01-684 6385
From 9.30 a.m.-5.30 p.m.

Prices quoted do not include
V.A.T. 10" must be added on to
total value of order for V.A.T

TRADE AND EXPORT ENQUIRIES INVITED

TERMS OF BUSINESS
Cash with order (C.W.O.). For C.O.D. please add 35p

cash by regd. letter please.
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HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422

< 6 IT/
TESTED 8c READY

1P3 FOR DELIVERY

It's nice to see that Santa is still so sprightly that he
can dance to the rock record he is using to test that
stereo player. But Rudolph is getting impatient-
keen to be up and away delivering the goods.
especially all those Home Radio Components Cata-
logues Santa is using as speaker stands!
Probably your name and address is on that pile of
requests pinned to the door. If not, don't despair-
send us the coupon below with your cheque or P.O.
for 77p and well see that the old chap brings you a

Our famous catalogue
lists 6.800 items -1.770 of
them illustrated. Regu-
larly up -dated price lists
are supplied to you free
and full details of our
popular Credit Account
Service are given in the
catalogue.

The price of 77p applies only
to catalogues purchased by
customers in the UK and to
BFPO addresses.

HOME RADIO

copy on one of his first deliveries. (If you call at the
address in the coupon you can collect your copy for
only 55p. Santa wont be offended-and you'll save
yourself 22p.)
By the way, our catalogues still contain 10 vouchers
each worth 5p when used as directed. But coupons
or no coupons. the catalogue is marvellous value
and once you get a copy you'll wonder how yoi
ever managed without it. Happy Christmas!

.4/0:
\..

POST THIS COUPON with your cheque
or postal order for 77 pence

pi mi - mg as i ii I= NM III In I= MI - IM I= INN I= = =I MI MI MI MI

Please write your Name and Address in block capitals I

Name

Address
I
I
II

Nairn'
I

HOME RADIO (Components) LTD.

E.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD I

E. ........ imi amp =NMI= 1=1=11=1111.111MIIMIMMIMIIIMMa
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PE
FUEL AND POWER

0UR almost total dependence upon the fossil fuels, coal
and oil, has been brought home to everyone these last

few weeks. Nothing concentrates the mind on such basic
facts of life as a threatened fuel and power shortage.

But need it be so? Remember nuclear power, and how it
was to solve all our energy problems in a few decades?
Well, its present contribution to the national grid is very
small. This is a great disappointment after the tremendous
pioneering work performed by British scientists and engineers
in the post 1946 years. The high hopes of generating elec-
tricity cheaply by nuclear fission have not been fulfilled,
though the failure stems mainly from political decisions,
rather than from any technical shortcomings.

The relationship between nucleonics and electronics is close
and real. Present day electronic circuitry owes quite a lot
to development work carried out expressly to meet the
special instrumentation requirements of the first nuclear
power stations.

When looking for future alternative sources of power, the
possibility of harnessing solar energy on a large scale seems
more conjectural. However, like nuclear power, any practi-
cal scheme for using radiation from the sun must involve
electronic devices and techniques, so again there is a special
relationship between these technologies.

Perhaps, arising out of our winter of discontent will come a
renewal of interest in these exotic sources of energy. They
evoke concepts different in the extreme, from the micro-
scopic dimension of the nucleus, to the macrocosmic distance
from earth to the sun. Here are the two most probable sources
of energy that will ultimately succeed the fossil fuels we are
recklessly consuming without thought for the hundreds of
millions of years it has taken for the oil, gas and coal to be
formed beneath the earth's crust. Yet, alas, the probability
is that once the present fuel crisis is over complacency will
take over again and the prodigious research effort required
will not be made.

Aside from such thoughts on power generation necessitat-
ing a major national programme, the present difficult position
will undoubtedly encourage further development work in
certain areas by individuals and companies. One example is

electroluminescent materials, since lighting panels with
negligible power consumption obviously have a great future.
And what of the long-awaited electric car? Work in this area
will receive a new impetus, for sure.

And now, more to the point so far as our readers are
concerned, there are the various ways in which electronics
can help immediately to alleviate some of today's power and
fuel problems-at home and on the road. PRACTICAL ELEC-
TRONICS will be publishing some useful designs to help out.
As a start there is this month an Ignition Timing Light. This
simple device will help towards improved engine running,
with attendant saving in fuel consumption. Those readers
concerned with maintaining essential services in the home
should note the announcement relating to next month's issue
of this magazine.

P.E.B.

Editor
F. E. BENNETT
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R. D. RAILTON Assistant Editor
D. BARRINGTON Production Editor
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DIGITAL

EXPOSURE TIMER
By S.A. MONEY

MANY amateur photographers today make use of
35mm or Instamatic 126 cameras. Because of

the small size of the negatives produced by these
cameras the amateur who wants to make his
own prints will need to use an enlarger in order
to get prints of a reasonable size.

If a number of prints are to be produced in this
way then a very useful addition to the normal dark-
room equipment is some form of automatic timer
unit to control the length of the exposure in the
enlarger.

This device is normally used to switch on the
enlarger lamp for some pre -determined period of
time to give an accurately reproduceable exposure
with the minimum of effort on the part of the
operator.

DIGITAL TIMING
I n the timer to be described, timing is carried out

by the use of digital techniques with the frequency
of the supply mains acting as a basic clock. No
calibration is required and the timing will remain
accurate to within about one fiftieth of a second.

A switch provides a series of fixed exposure times
which should cover most of the requirements for
both black and white and colour printing.

EXPOSURE REQUIREMENTS
One of the standard methods for finding the

optimum exposure time for printing from a particu-
lar negative is to produce a test strip print in which
a series of steps of exposure are made across the
strip. Usually the exposure for one step is twice
that of the previous step.

A typical series of steps might be 2, 4, 8, 16 and
32 seconds. The resultant print usually shows a
series of strips where the density of the image
increases by roughly the same amount at each step.
This is due to the logarithmic sensitivity
characteristic of the average photographic emulsion.

ACCURATE EXPOSURE
TIMES AND NO
SETTING UP REQUIRED

For black and white work a satisfactory print will
generally be obtained by selecting one of the steps
of exposure on the test strip. Colour .printing tends
to be rather more critical and may require the use
of intermediate values of exposure between two of

on the test strip. Provision has
been made for this requirement in the design of the
digital timer.

SELECTOR SWITCH
A selector switch on the timer enables the operator

to select the basic exposure times of 2, 4, 8, 16, 32
and 64 seconds. A second switch has been provided
by means of which the basic times may be increased
by 50 per cent to give the intermediate exposures
of 3, 6, 12, 24, 48 and 96 seconds.

Finer adjustment of exposure between these 12
fixed exposure times can usually be catered for by
using the aperture control on the enlarger lens. If
desired it is possible, by giving multiple exposures,
to achieve any exposure time equal to a whole num-
ber of seconds.

The circuit diagram of the digital timer unit is
given in Fig. 1. It will be seen that the unit com-
prises a frequency divider using integrated logic cir-
cuits, a control logic circuit, a triac switch for the
enlarger lamp and a low voltage power supply for
the logic elements.

FREQUENCY DIVIDER SECTION
Frequency variations in the 50Hz mains supply

are normally held to less than plus and minus one
per cent by the Electricity Generating Board. By
deriving the basic clock for the timer from the
supply frequency the resultant timing accuracy will
be more than adequate for all normal photographic
requirements.

A small voltage at mains frequency is extracted
from the low voltage power supply in the unit and
applied via C2 and RI to the base of transistor
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Fig. 1. Complete circuit diagram of the Digital Exposure Timer. S1 sets the exposure time, S2 is
closed to increase the exposure time by 1.5 times and S3 is the expose switch

TRI. This transistor acts as a pulse shaper and pro-
duces at its collector a 50Hz square wave of about
four volts amplitude. Diode D6 is used to provide
d.c. restoration to maintain optimum bias for TRI.

The collector output from TRI provides a clock
drive signal for ICI which is a 7490 decade counter.
The 7490 consists of four flip-flops arranged to give
a divide -by -five counter and a divide -by -two counter.
By connecting the two sections in cascade a division
by ten is obtained.

A second 7490 counter module (IC2) has its clock
driven by the output of ICI and provides a further
divide -by -ten count. The resultant output signal from

the final stage of IC2 is a square wave having a
frequency of one cycle every two seconds.

The two second clock output from IC2 is now
divided down further in frequency by IC3 and IC4.

In the 7493, which is similar to the 7490, the four
flip-flops are arranged as four separate divide -by -two
counter stages. Only three of the four stages in
each 7493 module are used and these are connected
in cascade to form a six stage binary counter chain.

The output frequency from the final stage of this
counter chain will be one cycle every 128 seconds.
It is this counter chain which controls the basic
exposure times.
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CONTROL LOGIC
One half of a 7474 dual D -type flip-flop module

(IC5) is used to provide the control logic for the
unit. This particular type of flip-flop was chosen
for the purpose because it is edge triggered by the
positive going edge of the clock pulse input.

Between exposures this flip-flop is in a dormant
state with its Q output set at the logic 1 level
(+4 volts). This Q output is joined to the reset (RO)
inputs of the four counter modules (IC1 to 4).

When the reset line is held at the logic 1 level the
counters are held in their reset state with all outputs
at logic 0 (0 volts). On the 7490 counters only the
(RO) input is connected to the reset line, the (R9)
inputs being joined to the zero volt supply rail.

TIMING CYCLE
To start a new exposure cycle the push-button

switch S3 is made momentarily. This action sets the
"clear" input of flip-flop IC5 at logic 0 which, in
turn, causes its Q output to change to logic 0.

After S3 is released IC5 will remain in this "clear"
state. It is arranged that when Q is at logic 0 the
enlarger lamp is turned on to make the exposure. At
the same time the reset line to the counters will
also go to logic 0 and allow them to start counting
the 50Hz input clock pulses.

Switch. S 1 is used to select the basic exposure time
periods. One bank of this switch (S113) is used to
select one of the six outputs of the 7493 counters
(IC3 and IC4) and route it via diode D8 to the
clock input of flip-flop IC5.

When this selected signal goes from logic 0 to
logic I level it will clock the flip-flop IC5. This
flip-flop is connected so that when clocked it will
return to its initial condition with Q at logic 1

thus turning off the enlarger lamp and terminating
the exposure.

Let us assume that the switch Si is set so that
the output from stage B of IC3 is selected via SI b.
At the start of the exposure period the output from
B will be at logic 0. In the 7493 type counter the
output will change on the falling edge of the clock
input when it goes from logic 1 to 0.

The clock for stage B is obtained from the output
of IC2. The total frequency division in ICI and IC2
is 100 so the output frequency from IC2 will be
one cycle every two seconds.

Since the counters start off from zero the output
of IC2 will go to logic I after one second of count-
ing and will return to logic 0 after two seconds.
Stage B of IC3 will therefore be clocked to logic 1

two seconds after the start of the exposure cycle.
When stage B goes to logic I it clocks IC5 and ends
the exposure.

Thus with switch SI in this position the exposure
period will be two seconds. In the same way the
exposure times produced by the other positions of
SI will be 4, 8, 16, 32 and 64 seconds as the selected
output position is moved along the counter chain.

INTERMEDIATE EXPOSURES
To obtain intermediate exposure times the switch

S2 and a second bank of switch SI are brought
into play. The switch bank S 1 a is also used to
select one of the outputs from the counter chain but
it is wired so that it selects its output from the stage
before the one selected by SI b.

When switch S2 is closed the output from Sla
is routed to the clock input of IC5 via diode D7. The

sj DIGITAL EXPOSURE TIMER

2

4

Photograph of the completed Digital Exposure
Timer

two diodes D7 and D8 form an AND gate so that
the outputs from Sla and SI b must both be at the
logic 1 level before the flip-flop IC5 will be clocked.

Once again let us assume that switch 51 is set at
its two second position but in this case S2 is closed.
At one second after the start of the exposure cycle
the output of IC2 will go to logic 1 and therefore
S la output will go to logic 1. The output of SI b
will still be at logic 0 so no clock pulse will be
applied to IC5 and the exposure goes on.

After two seconds the SI a output will go to logic
0 and S 1 b will go to logic 1 so that there will still
be no clock pulse applied to IC5. After three seconds
output S 1 a will go to logic 1 again but this time
S 1 b will still be at logic 1 so a clock pulse is applied
to IC5 and the exposure ends.

Closing switch ,S2 will thus increase the normal
two second exposure period to three seconds. In
the same way the other positions of 51 will give
exposure periods of 6, 12, 24, 48 and 96 seconds
when S2 is closed.

It was found that the flip-flop IC5 tended to be
triggered by mains transients picked up on the push-
button switch input. This problem was overcome
by connecting the capacitor C3 across the "clear"
input of IC5.

LAMP CONTROL SWITCH
Instead of using a relay contact to switch the

supply to the enlarger lamp, this unit makes use of
a triac as a solid-state switch. The triac acts in a
similar fashion to a thyristor but conducts on both
half cycles of the supply.

The triac CSR1 is connected in series with the
enlarger lamp and the mains supply. When the gate
to cathode voltage, of the triac is held below 0.5
volt the triac does not conduct and the enlarger
lamp will be off.

If the gate to cathode voltage is increased so that
about 15 to 20mA gate current flows the triac will
conduct between anode and cathode on both half
cycles of the supply. Since the voltage drop across
a conducting triac is of the order 1 volt, virtually
the whole of the mains supply will now be applied
to the lamp and it will operate at normal brilliance.
When the gate voltage is again reduced below 0.5
volt the triac ceases to conduct and the lamp will
be turned off.
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Fig. 3. Interwiring of the Digital Exposure Timer
switches. Refer to Fig. 2 for connections to
Veroboard

TRIAC TRIGGERING
A gate control signal for the triac is obtained

from the inverted (Q) output of the flip-flop IC5.
Before an exposure cycle the Q output will be at
logic 1 and therefore the Q output will be at zero.

The gate -cathode voltage on the triac will be low
and the triac is not conducting.

When an exposure cycle occurs the Q output will
rise to the logic I level thus increasing the gate
voltage to make the triac conduct and turn on the
lamp. The output from IC5 itself is not capable of
delivering the current required to operate the triac
gate directly. An emitter follower buffer stage TR2
is therefore included to drive the triac gate.

Triac CSR1 is a TO5-can type rated at 400 'volts
and 2 amps. This device should be capable of
handling all of the normal mains voltage enlarger
lamps up to about 200 watts without the need for
a heat sink.

LOW VOLTAGE LAMPS
If the enlarger is fitted with a low voltage lamp

it is not advisable to use this triac to switch the
supply to the lamp directly. Low voltage lamps
require much higher currents and would demand
the use of a larger triac. The voltage drop pro-
duced by the triac will no longer be an insignificant
part of the lamp supply and will result in the lamp
being under -run with a corresponding loss in light
output.

It is usual for low voltage lamps to be fed from
the mains supply via a transformer. It is practicable
to use the triac to switch the supply to the primary
of the lamp transformer. Since the transformer can
present an inductive load it will be necessary to wire
a 0-LuF capacitor and a 100 ohm resistor in series
across the triac to protect it from switching tran-
sients. The capacitor used should have a working
voltage of at least 500 volts.

POWER SUPPLY
An internal power unit provides the 5V supply

for the counters and the control logic. This employs
a small transformer giving an output of 6V at about
150mA.

Four 1N4001 silicon diodes (DI to D4) are used
as a bridge rectifier with a 2,000)AF capacitor Cl act-
ing as a reservoir and providing ripple filtering. The
4.7V Zener diode D5 operates as a shunt stabilisey
to produce a d.c. output voltage of approximately
five volts.

A signal taken from one of the a.c. inputs to the
bridge, at the junction of D1 and D3, provides
the clock frequency input to the base of transistor
TR1.

CONSTRUCTION
All circuit components, with the exception of the

switches, are mounted on one circuit card. This
is made up using 0.1in matrix Veroboard which
fits in conveniently with the pin spacing on the
integrated circuits. The midget transformer used is
small enough to be mounted directly onto the
circuit card.

A compact assembly can be produced by mounting
the circuit board behind the front panel on a set
of spacing pillars.

The layout of components and wiring of the cir-
cuit board is shown in Fig. 2. To make the required
breaks in the copper tracks either a Vero cutter or
the tip of a ?ein twist drill may be used. Care must

COMPONENTS .

Resistors
R1 4.7k i2 R4 47 12

R2 15k i2 R5 220 12
R3 3.3k 12
All +W 10% carbon

Capacitors
C1 2,000µF 15V elect. C3 0.01p.F
C2 0.11.LF

Transistors
TR1, TR2 2N706 or similar npn general purpose

(2 off)

Diodes
D1-04 1N4001 (4 off)
D5 4.7V 1.5W Zener
D6 -D8 0A95 or similar (3 off)

Triac
CSR1 400V 2A triac (T05 can)

Integrated Circuits
IC1 SN7490N decade counter
IC2 SN7490N decade counter
IC3 SN7493N 4 bit binary counter
IC4 SN7493N 4 bit binary counter
IC5 SN7474N flip-flop

Switches
S1 2 -pole 6 -way break before make rotary
S2 s.p.s.t. toggle
S3 push -to -make release -to -break push-button

Transformer
T1 Mains primary, 3V -0-3V 200mA secondary

(R.S. Components)
Miscellaneous

SK1 13A mains socket
Veroboard 0.1in matrix Sin x 3fin
Case, approx. Tin x 5in x Sin
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be taken in this operation so that the minimum
amount of material is removed from board under
the copper track.

Flexible stranded wire is preferable for the wire
links across the circuit card. Solid core wire tends
to cut through its p.v.c. insulation when the links
are soldered to the card.

For the spacing pillars 6BA brass hexagon bar
was used. The pillars are made llin in length and
they are drilled and tapped at each end to take 6BA
fixing screws. An alternative would be to use wood
dowels for the pillars and to fix the card and the
front panel using small wood screws.

FRONT PANEL
The front panel is made from 16 s.w.g. aluminium.

Component layout is shown in the photograph and
interwiring between the Veroboard and the front
panel is shown in Figs. 2 and 3.

For safety it is essential that the front panel should
be solidly connected to the earth pin of the socket
and to the earth wire of the mains lead. The mains
cable itself should be anchored to the front panel
by means of a cable clip.

A case for the unit can be readily made up from
lin plywood. The four sides and bottom may be
glued or screwed together to form a box which
should be at least 2lin deep on the inside.

For neatness the fixing holes in the front panel
should be countersunk. Instrument head or counter-
sunk screws should then be used for fixing the panel
to the spacing pillars and to the case.

Photograph showing the layout of the com-
ponents on the Veroboard

OPERATION
The enlarger mains lead is simply plugged into

the socket on the unit. The timer itself may then
be plugged into a suitable mains supply. When the
unit is switched on at first there may be a brief
flash from the enlarger lamp as the logic resets itself.

Whilst focusing and setting up the enlarger it is
convenient to have the timer set to the 96 seconds
time period, and to retrigger it as required. Once
the enlarger has been set up the desired exposure is
selected on the timer using SI and S2. With the
paper set up in the enlarger the exposure is initiated
by pressing switch S3.
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THE NEW REVOLUTION
THE Royal Albert Hall, London - Victorian monu-

nient to the Industrial Revolution with friezes
depicting arts and industry decorating the outside walls
-was the scene of the Imperial College of Science and
Technology Commemoration Day Ceremony on October
25. To the impressive setting provided by the Hall,
splendid colour was added by the gowns of the college
dignitaries, professors, and associates assembled for this
important occasion in the academic year.

Amongst the new Honorary Fellows introduced was
Robert W. Sarnoff, Chairman of RCA. In his Special
Visitor's Address, Mr. Sarnoff discussed the new elec-
tronic revolution which has ". . . begun amplifying the
power of the mind just as the Industrial Revolution
amplified the power of muscle." He spoke of the likely
impact of electronics during the next decade or so, and
remarked upon the modest requirements of electronics
in terms of materials and energy, and on the absence
of environmental pollution or urban blight arising from
expansion in this field of technology. Wider dissemina-
tion of knowledge and information for private and
business use through compact communication and com-
puting systems was one of the great contributions the
whole world would enjoy as the Electronic Revolution
really gets under way.

POINTS ARISING
PARTY STROBE LIGHT (December 1973)

In Fig. 1 and the components list diodes D1 and D2
should have been identified as 1N4004.

SEMICONDUCTOR TESTER (November 1973)
The transistors shown in the Veroboard layout (Fig.

7) are 2N4062K, an equivalent for the 2N4062 but with
differing pin connections as shown

2N4062 2N4062K

Viewed on underside

In addition, the emitter and collector connections of
TR3 are reversed and should be transposed.

VOICE OPERATED FADER (December 1973)
The printers apologise for omitting the title and the

author's name.
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CORRECT ignition timing is essential to the efficient
and economic running of a car engine. Incor-

rect timing may produce poor acceleration and per-
formance, overheating, loss of power and possibly
reduced engine life.

Ignition timing is essentially stroboscopic. A
powered timing light is triggered by the voltage from
the spark plug to which it is connected, usually the
No. I cylinder.

Using the light enables the operator to see how
the actual timing compares with the specified timing
while the engine is running. Any advancement or
retardation is achieved by adjustment of the
distributor.

TWO TYPES
Two types of timing light are available using

either the neon or xenon tube. With a neon, this
can be operated directly by the spark plug voltage
to which it is connected. However, the light output
compared to the xenon tube is a lot less.

1 V CAR BATTERY INPUT
-VE +VE

BY F.T. KLER

Can improve engine performance and contribute
to a more economical use of fuel

The flash requirements for the xenon tube are a
high d.c. voltage and a trigger pulse which will ionise
the gas within the tube. A transistor inverter pro-
vides the d.c. in the unit to be described with trigger-
ing from No. I spark plug as in Fig. 1.

OPERATION
Upon application of 12V to the circuit, both

transistors will commence to turn on, due to the
bias network R I and R2. Because of normal
manufacturing spreads in gain and base/emitter volt-
age drop, one transistor will begin to draw more
collector current through its half of the primary
winding than the other.

This difference in primary currents produces a
small net flux in the transformer core, and the
appearance of this flux in turn induces a potential
difference across each of the other windings. The
feedback windings between the bias network and
the transistor bases are connected in such a way
as to reinforce the original imbalance, that is, the
base of whichever transistor has the higher collector
current is driven slightly positive, turning it on
harder, while the other transistor is turned off by
the fall in potential on its base. This is a pt)sitive

T1

Fig. 1. Circuit diagram of Ignition Timing Light
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feedback condition, as the original imbalance is now
being reinforced by the differential drive to the
transistors.

As the current in the primary winding increases,
it causes an increase in magnetic flux in the core,
which, however, has an upper limit set by the
material used. When this limit is reached, the flux
no longer increases and the core is said to be
saturated. Since it is the rate at which the flux is
changing which produces the e.m.f. in a winding,
and the flux has now stopped increasing, it follows
that the voltages on the feedback windings must
fall to zero. Under these circumstances, the tran-
sistor which had been held off by the reduced bias
applied to it now has a chance to conduct once
more. The collector current through this transistor
and its associated primary winding acts to produce
a flux in opposition to the original direction. Thus
there will now be an overall reduction in the mag-
netic flux in the core, and this reduction brings the
transformer out of saturation and at the same time
gives rise to e.m.f.s across the feedback windings
of opposite polarity to the original e.m.f.s.

This time, the transistor which took the core up
to saturation is turned off, while the other is turned
on. Again, positive feedback holds one transistor off
and the other transistor on until the core saturates
with the flux in the other direction. When satura-
tion takes place, the positive feedback disappears,
and the transistors change state. Thus the process
is continuous, and each flux reversal induces a high
voltage across the output winding.

COMPONENTS . . .
Resistors

R1 1000 watt 10%
R2 1.5k11 watt 10%
R3 150ki2 1 watt 10%
R4 15ki2 1 watt 10%
R5 1MQ watt 10%

Capacitors
C1 8/./F elect. 500V
C2 111F 600V

Transistors
TR1-TR2 BUY 80 Ferranti (2 off)

Transformer
T1 FX2239 pot cores (2 off)
(Mullard) complete with bobbin,
clips and tagboard (see text)
(Gurneys Radio, 91 The Broadway,
Southall, Middlesex)

Diodes
D1-04 ZS274 (Ferranti) (4 off)

Miscellaneous
Eddystone box 4;-',in 344,in 2ATin,
crocodile clips (3 off), transistor
heat sinks (2 off), 30 and 40 s.w.g.
wire as required (see text) LP1-
ED70 xenon tube

The encased electronic assembly

D.C. OUTPUT
The secondary winding is connected to a conven-

tional bridge rectifier and reservoir capacitor Cl.
This feeds the discharge capacitor via a charging
resistor R4 which eliminates any possibility of a
continuous arc in the xenon tube. R3 is connected
across the reservoir capacitor to discharge it after
use. The voltage across this is about 350V.

Fig. 2. Component and wiring details
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CONSTRUCTION
The majority of components are mounted on a

14 pin tag board as in Fig. 2. The most difficult
item for construction is the transformer. To make
this, first wind on the bobbin 24 turns of 30 s.w.g.
enamelled wire. Centre tap this winding and identify
the lead -out with coloured sleeves.

On top of this primary winding, wind 300 turns of
40 s.w.g. enamelled wire keeping the ends bare.

Insulate these windings with p.v.c. tape, now wind
on three turns of 30 s.w.g., then take off a centre
and wind another three turns ensuring that the ends
are colour coded to facilitate tag connections. The
cores can now be assembled around the bobbin
using the clips to fix it on the tag board.

After fixing the components according to Fig. 2,
the board is attached to the base of a 4-Hin x
34-1 in x 2,in Eddystone box using nuts, bolts and
insulating spaces.

The handle housing the ED70 tube and R5 must
be made of some insulating material such as p.v.c.
or Tufnol capable of withstanding the spark plug
e.h.t. In the prototype a turned Tufnol bar of lin
inside diameter and in outside was used. The over-
all length was 5iin. The tube can be fixed using
Araldite or silicon rubber compound within the
barrel.

Home Radio supply lin p.v.c. tube which can be
used for this. They also supply push -on end caps.

SET UP
The timing light requires the two input leads to

be connected across the car's 12 volt battery. The
other lead is then connected to No. 1 cylinder h.t.
lead at the sparking plug. Then engine may now be
started, but the revs should be kept at tickover (i.e.
500-600 r.p.m.).

By flashing the light on the crank pulley mark-
ings and the crank case markings, the state of the
timing will be seen. Adjustment of the timing is
achieved by the distributor micrometer vacuum
screw, which can advance or retard the ignition to
the manufacturers' figures.

The probe assembly with the xenon tube and R5
removed

NEWS BRIEFS
AUTOMATIC RADIO DIRECTION FINDER

RADIO direction is an important aid to sailors since it
allows radio beacons to be used as accurate

reference points so that position can be accurately
determind.

A new automatic direction finder from EMI is
intended for use mainly in fishing and larger commercial
pleasure craft. Beacon selection is simple: individual
crystals are inserted, each crystal covering a specified
beacon group; a five -position switch on the front panel
is used to spot select the group required.

The bearings obtained are displayed on a back -lit
circular dial and can be either relative to the ship's
heading or direct magnetic bearing according to the
compass course set on the outer scale.

The rotating ferrite rods of the directional aerial are
contained in a small weatherproof dome and are con-
trolled by a servo from the main unit.

COMMUNICATIONS FOR NORTH SEA PLATFORMS

A FIVE million pound project to provide a communi-
rl cations system for the North Sea gas and oil rigs
has been announced by the Post Office. Scheduled to
come into service in early 1975, the heart of the system
will be two new radio stations equipped with 40ft dish
aerials able to provide reliable communications to plat-
forms more than 200 miles from the coast.

Because many of the rigs are out of sight of the
land the Post Office is using a new technique known as
"trans -horizon radio". In this system powerful micro-

wave signals are beamed into the troposphere and are
scattered by atmospheric turbulence so that a small but
usable signal reaches the receiver. Some production
platforms will act as relay stations, passing on the
signal to the other platforms by ordinary line -of -sight
microwave link.

WEATHER SATELLITE WILL BEAM DATA TO ALL

NATIONS

ASPACECRAFT launched by NASA on November 8th
is now the primary weather watcher in the world-

wide system. Known as NOAA-3, the new satellite is
in a 942 mile high sun -synchronous orbit and observes
every portion of the earth twice a day.

A new feature of this satellite is that data will be
beamed directly to nations around the world so that any
nation equipped to receive the signals will be able to

make use of the information.
The satellite, built by RCA under the direction of

NASA's Goddard Space Flight Centre, will monitor the
temperature of the atmosphere up to 20 miles above
the earth. There is also a scanning radiometer which
will transmit cloud cover pictures to 550 simple, inex-
pensive stations located in 80 countries around the
world.

NEXT MONTH
BEAT POWER CUTS WITH P.E.
ORDER FROM YOUR NEWSAGENT

NOW !
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SPACEWA1CH
BY FRANK W. HYDE
RESEARCH ROCKETS

In October 1973 the largest UK
space rocket research project
involving Skylark and Petrel
rockets was launched from the
rocket range at Andyiya in Norway.
This was the first project in which
the objectives were dependent on
the co-ordinated firing of the Petrel
and Skylark.

Financed by the Science Research
Council, under the control of the
Radio and Space Research Station
for the University space groups, the
main objectives are the study of the
auroral sub -storm phenomena at
various stages of development and
at different altitudes.

The whole project was made pos-
sible because of the facilities made
available to the United Kingdom
space scientists by the Royal Nor-
wegian Council for Scientific and
Industrial Research. The range on
Andoya Island off the north coast
of Norway at a latitude of 69°N
was particularly suitable for the
project.

The auroral sub -storms occur at
high latitudes and at these times
energetic particles are precipitated.
At the same time there is increased
ionisation of the atmosphere caused
by the particles and the ionisation
causes increased absorption of radio
waves.

The particles themselves are
believed to originate from the low
energy plasma within the solar
wind. These particles are precipi-
tated at high energies before they
are precipitated into the atmosphere.

The five main experiments ex-
amined the well defined phases of
typical sub -storms. The experiments
were devised so that a comprehen-
sive study of the physical processes
could be made.

The five main experiments were
carried on the Skylark rockets, one
to each. The supporting experi-
ments were flown on  the Petrel

vehicles. The nature of the investi-
gations is complex and is reflected
in the construction of the payloads.
The procedure to launch was also
complex and the timing of each
rocket launch required considerable
accuracy. Special design of pay-
loads was required because of
limited space available and also the
need to avoid interaction between
experiments on the same rocket.

The main experiments were
arranged to investigate:

I. Particle acceleration which
occurs at the onset of the nega-
tive phase of a sub -storm.
2. Particle storage and the onset
of particle precipitation during
the initial phase of a sub -storm.
3. The fine structure of the par-
ticle precipitation within the
auroral area.
4. The ionospheric density of the
electrons and their temperature,
ionospheric electric fields and
thermospheric winds.
5. Wave -particle interactions dur-
ing a sub -storm, and the effcts on
the propogation of v.l.f. emissions
in the ionosphere.
Onboard instruments operated at

different levels, those in the Skylark
at between 200 and 300km altitude
and those in the Petrel at about
150km. Thus the coverage of the
two levels should add very much to
the understanding of these mecha-
nisms.

An additional feature used in the
experiments was the tuned laser.
This is being used to track sodium
"dumping" from a rocket. For the
first time also pulse coded modu-
lated (PCM) telemetry was used.

The groups directing experiments
were the Radio Space Research
Station, and Universities from Birm-
ingham, Sussex, Southampton, Shef-
field, University College. A group
from the Royal Institute of
Technology, Stockholm, also col-
laborated with the Radio and Space
Research Station.

The Skylark rockets are made by
BAC and the Petrel rockets by
Bristol Aerojet Ltd.

NEWS FROM JUPITER
The satellite of Jupiter, Io, that

has an effect on the radio radiations
from the planet has an atmosphere
of its own. This is thought to be
mostly methane and ammonia like
its parent. There is, however, a
peculiar thing about this atmos-
phere. It has been noted on a num-
ber of occasions that after being
eclipsed by another body, 10 on
reappearance seems to be consider-
ably brighter in the ultraviolet
region. This brightness is seen to be
enhanced for about 20 minutes after
eclipse.

The phenomena was puzzling and
unpredictable, but now it would
seem that there is yet another pos-
sible solution. It was noted that the
brightening took place when Jupiter

is at perihelion, and eclipses the
satellite. It has been suggested by
Cruikshank and Murphy at the
Hawaii University, that the heavy
gas of Io's atmosphere becomes
frozen when the satellite passes
behind Jupiter into an extremely
low temperature region. There is
good evidence that the time of
twenty minutes agrees with such a
mechanism. It would take about
twenty minutes for the solid gas to
evaporate and the very bright
appearance is consistent with freez-
ing as the explanation.

As Pioneer 10 will have been
occulted by Io on December 3, data
will have been acquired about the
atmosphere of the satellite by
using radio signals from the space-
craft to measure its properties.

Hitherto, it had been thought that
lo had no atmosphere since the
disappearance and the emergence of
a star occulted by the satellite
seemed to be instantaneous. This
discovery comes at a time when the
large satellite Ganymede has
shown that it has a significant
though not very hospitable atmos-
phere. The final acceptance of the
fact that the atmosphere is a
reality has come after a long period
of observation started by Dr. G. E.
Taylor of the Royal Greenwich
Obervatory.

Well known for his work on the
prediction of occultations Dr. Tay-
lor predicted that an occultation of
Ganymede was due. The difficulty
of making an exact time of the
event arises from the fact that the
precise position of the star invloved
is often not known.

SPECIAL OBSERVATIONS
To put this matter right special

observations were made from Perth
and the Cape of Good Hope in
order to fix the relative position of -
Ganymede and the star SAO 186800.
The fix was accurate to 0.3 arc/
secs. This enabled the occultation
observers in India, Java and Austra-
lia to monitor the event.

Australia were not able to carry
out their task successfully since it
turned out that they were 50km
south of the actual track across the
Earth. However, the other two
observers were successful and their
observations clearly showed that the
atmosphere existed by reason of the
slow disappearance of the star and
its subsequent emergence equally
slow. Though the fall in light value
was only 5 per cent (not very sur-
prising when it is realised that the
star is only of magnitude 8) never -
the less the indication was positive.

The received data has now made
it possible to decide a more accurate
estimate of the diameter of Gahy-
mede, which turns out to be 250km
less than was thought. Again it is
a fortunate period for this discovery
since Pioneer 10 will be able to
obtain more data.
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CRYSTAL BALL
The National Economic Develop-

ment Office report "Industrial
Review to 1977 - Electronics"
(Neddy Books, Millbank Tower,
London, SW1P 4QX, price 50p) is
so full of ifs and buts and windy
generalisations that its value is
limited. Of course, the authors are
handicapped from the start by
lack of reliable statistics, thus it
is hard enough to interpret the
immediate past, let alone attempt
an intelligent forecast of the
future. The chosen base year is
1971 and the report attempts to
analyse the growth of the industry,
sector by sector, for national
economic growth rates of 3.5 per
cent and 5 per cent per annum
through to 1977.

Quite realistic assumptions with
all the economic indicators point-
ing in the right direction when the
words were written. How unfor-
tunate, then, that the assumptions
were overtaken at the very
moment of publication by new
factors such as the world energy
crisis, political turmoil in the
United States, industrial strife at
home. And, of course, the as yet
unmeasured consequences of
Britain's entry into the EEC.

Electronics is a dynamic indus-
try operating internationally in a
dynamic political and economic
framework. What the industry
really needs is an annual report
based on really up-to-date figures
with short-term forecasting of
trends. In fact if the trade associa-
tions would only standardise on
the presentation of industry statis-
tics in their annual reports I would
settle for these alone, bound up
into one handy volume.

Let us turn from people trying
to analyse the industry to people

out and about actually working
towards that magic 15 per cent
growth, characteristic of the
industry in its better years.

PRODUCTIVITY
The grafters of the industry-

those who churn out the "nuts and
bolts" which keep the rest going
-are all too often overlooked amid
the glare of publicity afforded to
glamour technology and super
systems.

I take, as an example, the
Mullard plant at Blackburn where
production is measured by the
million pieces and productivity is
unashamedly the goal. It is a huge
plant covering 46 acres and was
established in a small way in 1938.
Famous for its high volume valve
production it is now busy on addi-
tional products following a slow
run-down in valve production as
solid state devices have become
more widely used. But Mullard
Blackburn still produces 27 million
valves a year so don't imagine the
valve is already dead.

Electrolytic capacitors is one of
the many other lines produced at
Blackburn, brought into production
in 1969 with an output for the
year of 10 million. Production has
now risen to an annual level in
excess of 80 million, with a fore-
cast expansion of well over 100
million per year by 1975. Much
the same story applies to foil
capacitor production where pro-
duction is approaching 200 million
a year.

A new product is glass delay
lines for PAL TV receivers. By
refining production processes,
including automatc testing and
adjustment of delay characteris-
tics, production is approaching
2 million a year.

There has also been a big
upsurge in production of elec-
tronic modules. Speed control
modules for washing machines,
voltage multipliers for TV sets,
radio and audio modules such as
tuners, pre -amps, i.f. strips, stereo
decoders and a.f. power modules.

It is heartening to see such
dedication to productivity which is
the name of the game if prices
are to be held down.

PIONEERS
It was equally heartening to'

spend a week at the Japan Elec-
tronics Show at Osaka and see at
first hand how British products
measured up to the Japanese
market. BSR record players and
autochangers are selling in the
areas of Japan, Taiwan and South
Korea at the rate of 600,000 a

year, a remarkable achievement
based entirely on BSR's enormous
productivity which lands the
product in Japan at a quality/price
ratio which leaves the local com-
petition gasping for breath.

More interesting, however, was
the group of 17 British companies
which exhibited at the Show under
the auspices of the British Over-
seas Trade Board in a group
exhibit organised by the Electronic
Engineering Association.

For most companies it was their
first experience in penetrating the
Japanese market and there was,
naturally enough, some prior
doubt on the value of the invest-
ment in time and money spent.
They needn't have worried. The
market is by no means wide open
but there are plenty of business
opportunities now that trade
liberalisation is becoming a reality
in Japan and this, coupled with a
current exchange rate which gives
British products a keen price -
edge, augers well for a substantial
trade build-up.

The Osaka show coincided in
time with the opening of the
British Marketing Centre in Tokyo
at which regular exhibitions of
British goods are to be held and
which can be used by visiting
executives for business meetings
with agents and customers. Decca
Radar was the first electronics
company off the mark exhibiting
at the opening show of marine
equipment sponsored by the
British Marine Equipment Council.
But electronics will not be at the
Centre in force until mid -74 when
Avionics will be the theme.

Meantime, a contingent of 35
British companies will be exhibit-
ing at the Internepcon Tokyo Show
in January 1974 and a big in-
crease in British participation is
already being forecast for the 1974
Japan Electronics Show.

AWARD
Congratulations to Pye TMC

whose "Sphericall" automatic tele-
phone dialler won the "best inter-
national product" award at the big
Canadian Electronics exhibition at
Toronto. Sphericall has already
won a Council of Industrial Design
award and I can vouch personally
for the interest it aroused when
shown in Osaka, Japan.

Basically it is a simple attach-
ment to an ordinary dial telephone
but it has push -buttons and a
10 -number store in which the user
can programme his ten most used
numbers. To call any of these you
just press two buttons and Spheri-
call does the rest, including "try
again". It uses an Emihus-
designed MOS-LSI chip.

Sales could be enormous once
the big PTT boys, including our
own Post Office, grant approval
for connecting it to domestic lines.
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t,t,° .the nearest thing to
'Irivate tuition in book form!

Get yourself programmed with

AMATEUR ELECTRONICS
£330

(including free printed circuit board) ONLY from

Josty Kit Stockists
Sixty two circuits for
you to build 'Amateur Electronics' is a
carefully programmed guide to theory and practice.
Proven over three years in Scandinavia it's now
available for the first time in the U.K.

Gone is the confusing array of facts which most
books provide. Instead it gives the nearest thing to
private tuition that can be found in book form. It asks

questions and points out cleari where errors might
occur. The facts are all there and the student is
guided through them, assessing his own progress,
avoiding misconceptions. There's basic information on
semi -conductors, transmitters. stereo. oscilloscopes-
every aspect of modern electronics

After 347 pages of programmed learning, the
student has a much wider technical knowledge, the
solid groundwork he needs to follow a rapidly
progressing technology. He's also gained a free printed
circuit board, suitable for use with ten different
Josty Kits.

Professionals, too, will find the book invaluable
for quick reference.

`Amateur Electronics', by Jan Soelburg. is available
in the U.K., only from your local Josty Kit stockists.
Price £3.30 (including free circuit board). Or mail
order from G. W. Smith & Co. (Radio) Ltd., Unit 4,
The Hyde Industrial Estate, The Hyde, London NW9 6JJ.
Newmark Electronics, Althem House, Belmont Street,
Landsdown Road, Monton, Eccles, Manchester M30 9PA.
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COMPONENTS
HILLS DYNAMIC HEADPHONE
MODEL H-797 VS DE -LUXE
An extremely high quality head-
phone supplied with Padded
Headband and Earcups
together with BLIDERvolume
controls for precise listening
levels. Specially offered at an
unbeatable price. 8 ohms. Aio
20-20.000Ht.
Retail Price OUR 0E FE P. & P.
E795 PRICE La  r a 25p

VEROBOARD
(P &P. 12p)
2.5in x 3
2, 5!n x Sin
3.75in x 3,75in
3.75ln x Sin
Spot Face
pin Insertion

I.
75in

Cutter
Tool

Plain
01 015 015
lap 119 sip
230 22p ltp
24p 22p -
26p 26p 17p

Rp 3*P
50p. 50p

MINIMUM

CATALOGUEI
AVAILABLE QUEST

,Post

FREE

AU  I TE  '
(P. & P. 12p))
HH-101* 1 ft straight headphone
extension cable (4Sp
HH-102* 15ft coiled headphone exten-
*ion cable E1. 20
*COMplete with plugs and sockets
GL20 20ft coiled guitar cable. Straight
jack to angled jack plug £1.10

TPoletaaiseoraddedr 1inOcudViAnTg tpo.

a LDERIN I  N Rec. Our
(P. 8P. 12p) Retail Price
x2525 watt /192 t1.40
CCN240 15 watt 12.14 MOO
ST3 Stand Nip
X25E Replacement 25W Element MO1
CCN240E Replacement 15W Element t1.1:41

ANTEX BITS for X25 and CCN240 at
33p each

Pins -single or double sided, 0.1 or 0.15
pitch, lap (per pkt. 38).

plug
GL25. As above but 25ft long E1.37 HILLS HEADPHONE

PLUGS AND SOCKETS (P. s P.12P)
Chassis

Plugs Sockets
DIN 2 pin (SP%( SP

HK -9 20ft single screened coiled cable
in black, grey, white, red
HK -16 6 metres twin screened coil:di)
cable in grey. black Sep

JUNCTION BOX
sMs..D,DEL JB3. For remote

tching of headphones
and speakers
Pee Pond rl 75 OUR PRIM

HILLS DYNAMIC HEADPHONE
MODEL 14-111 VSM
Offered at a remarkably low price ' ,..
supplied with padded Headband .. '
and Earcups, adjustable ?II..
volume controls with stereo
and mono switch. 8 ohms ...110
imp. 30-18,000Hz.
Rec. Retail OUR (..-1 ye F5 & P-
(5 25 PRICE 1..3 f U 2 v

DIN 3 pin 11p 9p R R RD P-25 £1.25 P a P OSP

DIN 5 pin (180' UP SP III of BSR. Our Price 7245 (P. 5 P 65p) F ZT.11"iilietif KJ .MOIE4'n7111....
DIN 5 pin (240') 13p 9P

*SP
3 Mono PlasticPlastic 12p 11p HILLS COMPONENTS LTD.
fin Mono Chrome lip *13p
fin Stereo Plastic Mp 22p
*Switched

DEPT. PE1, UNIT No. 6, MELINITE INDUSTRIAL ESTATE,
BRIXTON ROAD, WATFORD, HERTS. WD2 5SL. Tel. Watford 27711

AURORAMlih IS dC tr II dLi ht(PEA /Au t anne ours on o e g pr. us.
71). S/c's (excl. SCRs), Rs, Cs, Pots, Cores -8 ch.
/117.50; 4 ch. £9.95. Reg. PSU 1315. PCB -
4 ch. control (45.in x 10fin) Mk. 2 -also holds
rotary or slider pots /210. PCB (4f in x Sin) Mk. 2 -for PSU, Sync Gen.
 cores, 111 SCRs, /HO. SCRs -IA, 50p.

PHONOSONICS
PCB's AND KITS

AT
LOW PRICES

A. F. SIGNAL GENERATOR
(PE Nov. 72). S/c's, Rs, Cs, Pots,
Sw's, PCB (24in x 4in) also holds
Sw's, /345.

LOUD -HAILER AND SIREN
(Pre -amp and Siren Generator)

(PW Dec. 72). Sic's, Rs, Cs, Pot, PCB
(2fin x 2fin).1.2.10 (While stocks last).
Main Amp Module PCS+ obtainable
to special order, /615.

BIOLOGICAL AMPLIFIER
(PE Jan./Feb. 73). P/A Set-S/c's,
i.e.'s, Rs, Cs, Pots, PCB (I4in x 31 in),
/3.10. 0/P Stages (S/c's, Rs, Cs,
Pots and Sw's as reqd.). Alphaphone
53p, Cardiophone 66p, Freq. Meter
1110, Vis-Feedback 55p. Audio Amp
PC7 avail. to order £5.20.

ELECTRONIC PIANO
(PE Sep. 72/Jan. 73). Details in lists.

GEMINI STEREO AMPLIFIER
(PE Nov. 70/Mar. 71) Stereo Sets & PCBs. Pre-amp-S/c's. /IQ). Rs. Cs. Pots,
Maka-Sw's-with 1W MO Rs, /10.90-withfW or tWCF Rs,111.90.PCB (34 in x
I Olin) for sets with MO and 1W Rs, also holds rotary or slider pots and Maks-
Sw's, [1.90. Main Amp -Rs, Cs, Pots, £5.20. PCB (34in x Sin), [1.15. PSU-Rs,
Cs, Pot, £3.70. PCB (2in x 4in), 6Sp.

GEMINI STEREO TUNER
(PE Apr./Jun. 72). Rs. Cs, Pot,
£3.10. PCB as publ., 1110.

MICROPHONE MIXER
(PE Apr. 69). S/c's, Rs. Cs, Pots,
/2.60. PCB (3f in x 44in) also holds
6 rotary or 4 slider pots, LIAO.

WATT AMPLIFIER
(PW Nov./Dec. 72). Pre-amp-S/c's,
Rs, Cs, Pots, Sw-Mono, /2.50;
Stereo, [5.20. PCB (34in x 74 in)
(Stereo) also holds rotary or slider
pots and Sw, £1.50. Main Amp-
S/c's, Rs, Cs, Pot -Mono, 13.65; Stereo,
£7.30. PCB (24in x Sin) Mono), 60p.

LOGICAL RADIO CONTROL AND MODEL SERVO CONTROL
(PE Feb./Jun. 72) -Details in lists -Hurry not many left!

HI-FI TAPE LINK
(PE Mar./Apr. 73). S/c's, l.c.'s, Rs, Cs, Relay and
pc-bapc -base, Pot Cores and pc -bases, Sw's, Pots,

s e, /11.80; Stereo, 1111.70. PSU,
L3.58. PCB -Main Circuit (3# in x 9in) (Stereo) also

holds relay and cores, LI .85. PCB -Sub -Assembly. (24 in x 6f in) (Stereo) Mk . 2
holds Sw, Rs, Cs, Presets and mounts on Sw's, 80p.

REVERBERATION UNIT
(PW Nov./Dec. 72). S/c's, Rs, Cs, Slider Pots, T/fmr, 16410. PCB (2in x I I fin)
also holds sliders, £1.20. 9in Spring Unit avail. to order, 1175.

VIBRASONIC GUITAR TAPE NOISE LIMITER
PRE -AMP (PE Feb. 72). S/c's, Rs, Cs, Pot, PCB

(PW Sept. 70). Incl. Mic P/A, 2- x 3in), 1.2.30. Reg. PSU and
Guitar P/A, Trem and Tone Controls, PCB (If in x 1340.
Master Volume. S/c's, Rs, Cs, LDR,
Rotary Pots. Lamp, Coupling T/fmr,
£6.65. PSU, /3.32. PCB (3fin
10f in) Mk. 2, also holds 7 rotary' or
slider pots, 11.75.

ULTRASONIC
TRANSMITTER -RECEIVER

(PE May 72). S/c's, Rs, Cs, Pot.
Relay, Dual PCB (2in x /3 90.
T/ducers excluded.

ALSO
PCBs as published (while stocks last)
for:
DIGITAL PSU (PE Aug. 72), 50p
OSCILLOSCOPE P/A (PE Aug. 72), 33p
SCORPIO (PE Nov./Dec. 71), 60p
TRIFFID (PE Feb. 73), 60P

AND
DIGITRONIC (PW Mar. 73). Read-
out PCB (14in x 34 in , 60p.

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled
Light with built-in variable strobe.
(PE June 72). S/c's, Rs, Cs, Pots,
T/fmrs, Keyswitch, 18.85. PCB (34in
x 74in) Mk. 2, also holds pots, Sw,

T/T7 T/fmr, /1.50. SCRs -IA. 50p.

PHOTOPRINT PROCESS
CONTROL

(PE Jan./Feb.72). For colour and B & W
-finds exposure, controls timing,
stabs. mains voltage. S/c's, SCR. LDR,
Rs. Cs, Pots, Relay, Keyswitch,
T/fmr, /7.50 PCB (3fin x 54in) also
holds pots, Sw, relay, [1.20.

SOUND SYNTHESISER
(PE 1973)

Details of PCBs & Components in
lists.

SEMICONDUCTORS
ACI28
AC 176
ADI61
BC107
B CI08
BCI09
BCI47
BC148
BC 149
BC1S7
BC1S8
B C1S9
B C204
BCY71
BFYSO
BSY9SA
0C213
0071
0
OCRPI842
TIS43
ZTX107
ZTX503

20p
20p
40p
9p
9p
9lip

I 1p
11p
129

12p
129

14p
22p
10p
12p
4Sp
12p
24p
48p
24p

OP
149

ZTX53 I lip
2N706 13p
2N914 22.p
2NI304 20p
2N2905 lip
2N2907 12p
2N3702 10p
2N3704 10p
2N3823E 3Ip

2N5177 4p
1N4001 6p
I N4002 7p
1N4004 go
1N4005 !Op
BAI45 17p
0A91 7p
0A200 6p
ZIJ Sflp
74IC 16p
(11 -pin DLL)
stA71115 11.47
(703 can)

CAPACITORS
ELECTROLYTIC (AF/V)

220/10 6p
1.0/63 6
2.2/63 6pp
41/63 6p

10/63
15/40
22/10
22/25
33/63
33/16
33/40
47/6.3
47/25
47/40
47/63
00/10
00/15

00//63
0040

50/16
50/63

6p
6p
6p
lop
6p
6p
6p
6p
top
6p
6p
dop
6p
6p
lip
6p
lip

220/16
220/25
220/40
226/63
330/10
470/63
470/25
470/40
500/64
680/6.3
680/25
1000/10
1000/25
1000/40 409
2200/25 4Sp
2200/40 50P
3300/63 130p
3300/100 320P
4700/16 60p
4700/25 7Sp
4700/40 93p

6p
10p
lip
Illp
6p
6p

12p
16p

40p
10p

lip
lOp

TANTALUM
BEAD (1IF/V)

0.1/35
0.22/25
047/35
1.0/35
11/35
2.2/35
47/35
10/16
10/25
15/6.3
22/16
47/6.3
47/16

lip
1p
lip
12p
16plip
12p
lip
16p
16p
16p
169
25p

POLYESTER 
C280AE

2S0V(uF)

0.01 3p
0.015 30
0.022 3p
0033 3p
0047
0.068 1:
01 4p
0.15 Sp
0.22 Sp
0.33 7p
0.47 9p
0.68 I 1 p
1.0 14p

POLYSTYRENE 63V 5% (pF)
10 to 2200 3p' 3300 to 8200 4p ;

10000 Sp

RESISTORS (E24 SERIES)
4M, 5%. C.F. I p ; 4W 5% CF. 1p
IVY 2% M.O. 34p

SWITCHES
Makaswitch:
Shaft assem-
bly 48p
Wafers 33p
Screens (per
pk of 5) lip
Spacers (per
ek of 10) 89
Rotary:
3P4W 30p
Multipole
Lever:
4CL/4CL 11.30
4CL/4CN 1110
Knobs 6p
Slide:
DPDT lip
RELAYS
2PCO 12V LI
4PCO 12V /1.30
Relay base &
Clip 20p
Reed Relay
6-9V 85p

PROJECT Q4 (PW current series)
RONDO (PE current series)

PHASING UNIT (PE Sept. 73)
ENLARGER EXPOSURE

METER AND THERMOMETER
(PE SEPT. 73)

SEMICONDUCTOR TESTER
(PE OCT. 73)

WIND AND RAIN EFFECTS
(PE OCT. 73)

DETAILS IN LISTS

TRANSFORMERS (MAINS)
Sub -min 12V -0-12V SOmA 1450
Min 0-6V 0-6V 6VA 1110
Min 0-12V 0-12V 6VA 4430
Min 0-20y 0-20V 6VA 1430
174W I.6A /118
0-25-30 0-25-30V 1:5A /310

POST & PACKING
U.K. 10p per order. EXPORT at cost -please allow
for this when ordering and also state whether air or
surface mail required -kit weights are shown in our
list.

V.A.T.
U.K. Orders only -add 10% to total cost or order.

LIST
S.A.E. for free itemised list and with all enquiries

please.

PHONOSONICS, DEPT. PE2I, 25 KENTISH ROAD, BELVEDERE, KENT DAI7 5BW

GENERAL
All PCBs Fibreglass, Drilled, Roller -Tinned. Layout and
Circuit Diagrams Free with each PCB. Unless stated "as
published", PCBs are designed by Phonosonics. Pots
are rotary unless stated as slider. All components are
brand new, top quality, guaranteed. Prices and deliveries
of individual components subject to stock availability.

MAIL ORDER ONLY
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A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.
This is YOUR page and any idea published will be awarded
payment according to its merits.

RIAA PRE -AMPLIFIER

THE pre -amplifier described here employs
the MFC8040 low -noise integrated circuit. The

basic internal circuitry of the device is given in
Fig. 1.

Fig. 2 shows the external components necessary
to produce a pre -amplifier equalised in accordance
with the RIAA playback characteristic.

The circuit provides a gain of 34dB at 1kHz with
a typical input of 15mV. Input impedance is 75k1-2.
A curve, given in Fig. 3, plots the response up to
20kHz with the 0dB reference point set at 770mV
output (15mV input). An output filter is incor-
porated which rapidly attenuates the output above
80kHz.

From the total harmonic distortion point of view
the circuit performs very well, the figures being
0.1 per cent at 60 and 1,000Hz rising to 0.2 per cent
at 10kHz with an output of 300mV r.m.s.

However, one of the main features of the design
is the low -noise which is typically only 1 mV and is
predominantly low -frequency.

J. Francoz,
Geneva.

555 CIRCUIT MARK SPACE RATIO

I N "Points Arising" in the October issue a reader
has pointed out that a constructor attempting to

use the 555 timer chip to construct a 1 : 1 mark -
space ratio monostable may run the risk of damag-
ing TR1 because of the reduction of RA below
a suggested value of 1 ki2. Presumably the word
"astable" should have been used instead of "mono -
stable" in this sentence.

It should be pointed out that the current passed by
the discharge transistor of the 555 is typically limited
to 25mA. Thus it appears impossible to damage
the 555 device in this way.

The type of astable circuit shown in Fig. I can
be used to provide a mark -space ratio of unity or
any other reasonable value. The capacitor charging
current flows through RA and D1, whilst the dis-
charging current flows through RB and D2. The
charging and discharging paths are therefore quite
separate and the resistors in those paths can be
selected quite independently of one another. The
values of RA and RB should be equal for a 1 : 1

mark/space ratio.
J. B. Dance,

Warwickshire.

Fig. 1. Internal circuit diagram of IC1

Fig. 2. Circuit diagram of the RIAA pre -amplifier
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Fig. 3. Response curve of the pre -amplifier
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Fig. 1. The 555 Timer astable ratio circuit
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BY R.A.COLE

THE loudspeaker enclosures for the Rondo system
have been designed specifically to overcome
many of the problems that beset the constructor

attempting to produce loudspeakers equal in perfor-
mance and finish to a shop bought product.

Each Rondo enclosure utilises the infinite baffle
principle and can be considered to be in the medium
size book -shelf category. It is however generally
considered that although compact, the infinite baffle
loudspeaker is lacking in bass response. The Rondo
system is designed to overcome this deficiency.

BASICS
In order to explain the basic principles of the

Rondo enclosure, it is necessary to briefly deal with
speaker drive units and their loading. A loudspeaker
drive unit used in "free air" (not mounted in any
way) has a very poor bass response. In fact its
response falls off below 2kHz (see Fig. 5.1). If it is
mounted on a small baffle its response improves
drastically. This improvement is caused by the
reduction in interaction between the waveforms
emitted from the front and back of the cone.

The larger the baffle, the lower the frequency at
which this interaction takes effect. The interaction
is caused by the waveforms from the back and
front of the cone being out of phase and cancelling
each other. The lowest frequency produced by a

Rela ive response
dB

60

40

20

10 100 1000

Fr quency (Hz)

10000 100000

Fig. 5.1. The response characteristic of a driver unit
in free air and unmounted

PART 5

It23%*

baffle -mounted speaker has a wavelength equal to
twice the distance from the cone to the edge of
the baffle.

To produce 40Hz without interaction, a baffle of
14ft x 14ft is needed although in practice the walls
and floor in proximity reduce this dimension some-
what. In order that there should be no air coup-
ling between the front and rear of the cone, the
baffle should theoretically be of infinite size. If
a smaller baffle is "folded" back on itself to produce
an air tight box round the speaker unit, there is
also no interaction between the front and rear of
the cone.

This box is called an infinite baffle enclosure.

THE SEALED BOX
It is obvious, however, that movements of the

cone will produce compressions and rarefactions of
the air within this sealed box and, due to the
elasticity of air, the loudspeaker cone will not
accurately follow the electrical signals fed to its
voice coil.

Sound waves from the rear of the cone will also
be reflected from the back of this cabinet. These
waves will then pass forward through the thin
speaker cone, producing the undesirable effect known
as "honking".

Standing waves within the cabinet will also pro-
duce serious colouration to the sound emitted by
the system.

To reduce these effects the cabinet is filled with
a loose packing of fibrous material. BAF wadding,
cotton wool, fibre glass and wool fibre have all
been used for this purpose.

The filling, damping the effect of the elasticity of
the air, reduces distortion due to non-linear move-
ment of the voice coil. It also reduces reflections
from the interior walls and damps standing waves.

THE CONE
The cone of a loudspeaker acts as a piston which

pumps air. It is designed to follow, as accurately as
possible, the electrical signal fed to its voice coil.
In order to keep the voice coil centred within the
poles of the magnet, a spider or diaphragm is
needed. Peripheral suspensions provides a restoring
force for cone movements.
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Both these devices reduce the ability of the cone
to follow the electrical signal applied to the voice
coil. This non -linearity gives rise to distortion which
only careful design can reduce. In a small enclosure
the cone is of small diameter and, in prder to pump
a useful volume of air comparable to its bigger
brothers in other systems, it has to travel back and
forth with greater amplitude.

This is also a cause of non-linear distortion and
its effect is reduced by using special soft Neoprene
or rubber roll cone suspensions and very flexible
spiders or diaphragms.

The pole pieces of the magnet also have to be
longer to maintain the magnetic flux acting upon the
voice coil during its long incursions. To maintain
this flux over the longer poles, more powerful
magnets are required. Ceramic magnets, with their
higher flux -to -weight ratio, are commonly used.

These speakers are called "long throw" drive units.
To summarise, a sealed enclosure or infinite baffle

loudspeaker needs specially designed long throw
drive units. The cabinet also has to be lagged
adequately to reduce reflections, standing waves and
to damp the effects of the elasticity of the air sealed
in the enclosure.

A long throw loudspeaker is designed to suit a
cabinet of given volume. Provided the cabinet is
of that volume, its general shape is of little impor-
tance. Ideally the front/back dimension is kept
around 14 times the diameter of the bass drive unit.

DESIGN
It is possible to design single speaker drive units

to cover the entire audio spectrum but due to the
compromises made in such units to give a response
that is well maintained throughout, it is more
common to use specialised speakers for various parts
of the sound spectrum. The simplest form is to
use a bass drive unit together with a high frequency
speaker.

A network is used to divide the spectrum elec-
trically to feed each speaker with its particular
frequency range as shown in Fig. 5.2. The spec-
trum is sometimes split into three parts with a bass
unit, a mid -range unit, a high frequency unit and
a suitable network to feed them (Fig. 5.3). Even
more complex methods can be used to provide
specialised speakers for various parts of the audible
spectrum. Crossover networks for such systems
become very complex. The bass, mid -range and
high frequency speakers are called woofers,
squawkers and tweeters respectively.

Fig. 5.4 shows the relative acoustic power plotted
against frequency in speech and music. Most of
the power is in the range 10Hz to 300Hz with a
smaller proportion in the range 300Hz to 5kHz and
an even smaller proportion in the range above 5kHz.

The human ear is at its most sensitive in the mid-
range from 300Hz to 5kHz and good midrange
quality is thus essential together with a smooth
crossover from bass to midrange.

The Rondo enclosure utilises two identical bass
drive units, each capable of good response up to
5kHz. Both are used in the range up to 300Hz
whilst only one continues up to 5kHz.

This provides extra power in the lower range by
the use of two units to overcome the bass response
deficiency of the infinite baffle enclosure.

Additionally, a smooth crossover to the mid -range
is achieved by using speakers of the same tonal

Relative response
dB

Crossover point

BASS UNIT

Fig. 5.2. Simplified illustration of the division of the
frequency spectrum to the two speakers in a double -
driver system

Relative response
dB

Crossover points

Hz

Fig. 5.3. The spectrum division used to feed a three -
driver system.
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Fig. 5.4. The relative accoustic power present in
average speech and music, plotted against frequency.
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Fig. 5.5. The theoretical response curve of the driver
units

Practical Electronics January 1974
45



character. The upper range is covered by two
tweeters in parallel: The crossover network shown
in Fig. 5.7 provides the correct range to each unit.

The bass and mid -range units are in fact HIF
13J's with an impedance of 852, a flux density of
44,000 Maxwells, fundamental resonance of 35Hz,
lOW sine 'wave power capacity and a frequency
range of from 30Hz to 5kHz at the 3dB points. The
tweeters are TW6Bi units with an impedance of
1512 to 1652, flux density of 13,200 Maxwells, funda-
mental resonance at 2kHz, 2W sine wave power
capacity and a frequency range from 3kHz to
20kHz at the 4dB points.

Fig. 5.5 shows the theoretical overall response
curves for the drivers.

THE PRACTICAL DESIGN
The cabinets should be as solidly built as possible.

Rigidity of the cabinet wall is essential to avoid
coloration caused by sounds emitted by the walls.
High density chipboard, plywood or hard timber is
advisaole for a cabinet of the volume of the Rondo
system. The thicker the material the better but
15mm is a good minimum value from the construc-
tional point of view.

The author does not recommend veneered chip-
board offered under various trade names. Many of
these makes of board are of low density and are
difficult to work due to the fibrous nature of the
chipboard core. If chipboard is used it is essential
to ensure that the board is of high density material.

The front baffle must be cut or formed so that the
speakers can be mounted from the front. This pre-
caution is important for both the mid -range unit
and the tweeters as mounting from the back reduces
the upper frequency response of the drive units by
an effect known as "tunnel effect." In the case of
the tweeter it also reduces the polar response. The
polar response of the two tweeters properly mounted
is wide but if mounted wrongly it will be limited to
a narrow beam.

Fig. 5.6 and Table 5.1 shows the overall dimen-
sions and directions for making the speaker
enclosure.

Provided that a strong, reasonably air -tight and
rigid cabinet is made, the constructor may fabricate
it from raw materials and can use an assembly
method suited to his particular tool kit, materials
and skills. The two methods shown here exemplify
the simpler forms of a fairly wide range available.

COVERING
The choice of material for covering the front of

the speaker is rather important. Only materials speci-
fically manufactured for use in covering loudspeaker
fronts should be used. Tygan and Vynair are two
commonly available. Expanded aluminium mesh is
also good, although perhaps a little dated in style. It
is most important to back expanded aluminium with
soft foam or cloth, with the appropriate apertures
for the drive units cut out. This reduces vibration
of the metal.

In recent months a new material called Declon
has been introduced. It has all the best features for
speaker fronts. It is an open pore foam that vir-
tually passes all sounds in the audio spectrum with-
out attenuation. It is black, but can be lightly
sprayed with an aerosol paint to suit the construc-
tor's taste. It is washable and seems the perfect
solution to speaker fronts. A number of major

ENCLOSURE MATERIALS

13mm or thicker high density chipboard, block -
board or hard timber.

3mm hardboard (If front baffle not routed from
one part)

Outer coating material if used (PVC, Rexine, wood
veneer, etc.)

Internal lagging material (see text), 6 lengths 2in
thick and area of front baffle

Front cover material, Delcron or like to suit,
same area as front baffle. Velcro strip to fit
if required.

2 Bass and Mid -range speakers, HIF 13J,
8 ohm, 10W, 5iin nominal dia.

2 Tweeters, TW6Bi, 15-16 ohm, 2W, 2. in
nominal dia.

Independent parts or complete kits of parts are
available from various advertisers.

speaker manufacturers are now using Declon, in
high quality and expensive units. In addition, it
can easily be held in place using one of the modern
hooked plastic retainers such as Velcro strip.

FILLING
Undoubtedly the best material for lagging is long

hair wool followed by best quality cotton wool.
It has been found that bonded acetate fibres (BAF)
and materials such as Dacron and Terylene in simi-
lar form, give satisfactory results. They are easier
to handle and can be contained within the cabinet
without restraining bags (to stop loose hairs and
fibres encroaching on the drive units). Six pieces
cut to the size of the front baffle, 2 inches thick, are

Table 5.1 : ASSEMBLY SEQUENCE

1. Bond front baffle and facia together
firmly

2. Mount speakers securely from front using
13mm No. 6 gauge Rd.Hd. screws
applying Sealastic prior to assembly if
needed

3. Mount crossover network board to
terminal board on rear baffle and set
aside for final assembly

4. Apply adhesive to top and bottom edges
of sides and to corresponding areas of top
and bottom panels

5. Offer the parts up together making certain
they are square and finalise the joints
using 13mm panel pins

6. Allow adhesive to set then offer up front
baffle to the assembly using adhesive and
pins as before

7. Connect the crossover network outputs
to their respective speakers using fairly
long flying leads to allow for insertion of
the filling material

8. Insert filling material in rolls as shown
9. Caulk the rear enclosure opening using

Sealastic type material and offer up the
rear baffle. Screw into place using 38mm,
No. 6 gauge C.S. woodscrews

10. Apply speaker covering or grille and
finish enclosure to taste
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403

403

22

26 183 SIDE PANELS (I oft each
& Right Hand)Ch ipboard /

Hardboard construction

771/2

95

LS3 al\

11*
118 Lit

LS

126

100

4 Holes 2mm dm X 3mm deep
equispaced on 140mm P.C.D.

1 Hole 120 mm dia

1.51

IN
-,102

40

236

Made
in Front
Baffle

DETAIL OF 1.51 &
LS2 APERTURE

65

ACOUSTIC WADDING made
to loosely fill Enclosure

ONT BAFFLE

Z HARDBOARD FACIA

10X10 part -triangular beading FRAME
for attatchment of Loudspeaker grille/
cloth

DETAIL OF LS3 &

6i
53 LS4 APERTURE

4 Holes 1mm
dia.% 3mm

deep

Hole 58.5m

Corners
radiused Corners radiused Smm

6mm
\ These apertures made

132 dia in hardboard Facia

Made
in Front

/Baffle
ii

53 65

41111111111111111111114114111411111111110.

REAR BAFFLE (13mm Chipboard)
sealed in accordance with Assembly
Note 9 and secured with 18-40mm

)11

X No 6 csk hd. woodscrews in porn's
' showii.

--___

0Tt,..,,,,?arde

SRB.F
Terminal board 55X30X3mm
screwed and glued to Rear

-yr Baffle. Aperture in Baffle
is made to suit

PCB Crossover Network mounted in
Enclosure via terminals and 12mm X
4 BA Spacers as shown

TOP & BOTTOM PANELS 242 X 222(1off
each)from 13mm Chipboard securely
bonded to hardboard facing

183

222

242

N.B. Finished ENCLOSURE may be painted or
covered with self -adhesive material e.g.
Fablon etc.

All dimensions in mm.

FOR GENERAL CONSTRUCTIONAL DETAILS
SEE ASSEMBLY NOTES IN TEXT.

Fig. 5.6. Assembly details of the loudspeaker en-
closure giving major dimensions only, for clarity
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Fig. 5.7. The Rondo crossover
network circuit diagram

Fig. 5.8. Printed circuit master for the
TWEETERS crossover network and board assembly

LSI

E Table 5.2:L.---
152

F L2]

L1 155 Turns 0.9mm wire

85 Turns 1.0mm wire
;in former 0.5mH

C=-
indicates points where
coils are connected to P.0 IS

L53/4 L3 former 0.15mH

A

BASS & MID RANGE

0 0

Ow- Fixing holes 4 SA clear

INPUT

C111.1111111111111111

PE
48

LSI

B

COMPONENTS .
CROSSOVER NETWORK

Capacitors
C1 & 2 4/IF paper, polyester

or non -polarised
electrolytics, or

101S, 16V (or above)
electrolytics con-
nected back-to-
back to give
required value

Inductors
L1 0.5mH (see Table 5.2)
L2 & 3 0.15mH (see Table

5.2)

Resistors
R1 4.7 S2 2W carbon non -

inductive

Miscellaneous
3 Coilformers tin square

(GKN Type BA35-12 suit)
8m of 1mm enam. copper

wire
28m of 0.9mm enam. copper

wire
Copper clad laminate etched

to suit



KIT CONSTRUCTION

Fig. 5.9. Alternative method of assembly using care-
fully mitred joints and the backing material as an
assembly support element.

ideal. They are rolled loosely and set in the cabinet
in two layers of three.

THE CROSSOVER
The crossover network circuit diagram is shown

in Fig. 5.7 and its printed circuit and layout in Fig.
5.8. The coil winding data is shown in Table 5.2.
The bobbins can readily be wound by hand. If
the coils are neat and tight then anchoring to the
PC board using the slots in the bobbins as guides
will hold them in place. If the windings are rather
loose or sloppy then masking tape can be used to
bind them firmly in position.

The PC board layout used provides space for
either two non -polarised polyester, paper or similar
good quality capacitors, or two reversible electrolytic
capacitors, or two pairs of polarised electrolytic
capacitors back to back as shown in the layout.

The crossover network is placed in the back of
the cabinet, firmly secured to the walls or back.
It may be supported by the terminals used to connect
the crossover electrically to the signal supply lines
and indeed the PCB is suited to drilling for just this
purpose as shown in Fig. 5.8.

The inputs may also be wired to a DIN socket and
the outputs are connected to the appropriate
speaker drive units.

DECODER TESTING
Constructors who have the necessary test equip-
ment may wish to carry out the performance verifi-
cation test detailed below.

EQUIPMENT REQUIRED
(a) An audio oscillator capable of 1.5V r.m.s.

output at 2.2kHz.
(b) An a.c. millivoltmeter with IMO input imped-

ance minimum.
(c) A 600 0, W, 5% resistor (two 1.2k i in

parallel may be easier to obtain).
With the decoder totally disconnected from any

equipment other than the test equipment and a
+20V well -smoothed d.c. supply connect the audio
oscillator to LT and the a.c. millivoltmeter to LF.

If one uses the method of construction shown
in Fig. 5.9, where the corner joints are mitred and in
fact the assembly is facilitated using a "skin" of
plastic or veneer material this will require machines
capable of producing perfect mitred joints in the
main chipboard core leaving only the veneered sur-
face uncut. The veneered surface is finished and
polished with a flexible polisher, or cabinets may be
finished with flexible coloured vinyl surfaces or the
like.

Grooves for the front and back, together with the
mitre grooves, are coated wih PVA glue and the
skin is then simply "wrapped" round the front and
back baffles. The whole comes together precisely,
giving mitre and front -back seals. The operation is
descriptively called "wrapping" and the product a
"wrap -round".

Such an assembly will require fairly sophisticated
woodworking equipment.

As it is important to ensure an airtight assembly
it is quite easy to seal any small holes or gaps with
a modern bath caulking material such as Sealastic.
Note: The mounting socket for suitable pick-up
input's was not shown in Fig. 3.4. Thus one or two
holes are required for a Philips stereo socket or two
Phono sockets with associated wiring internally of the
trough to the pre -amplifier inputs.

Next month: Pick-ups and Turntables for
Quadraphonics

Connect RT to earth through the 600 CI resistor and
set the audio oscillator to 2.2kHz and adjust its
output, as measured by the a.c. millivoltmeter, to
1.0V r.m.s.

Disconnect the millivoltmeter from LF and with it
measure the other outputs, LB, Rn, RF, which should
be:
LB, 630mV 80mV; Ru,, 630mV 80mV; RF,
between 50mV and 100mV.

Repeat the above steps with oscillator connected
to RT and LT connected to earth through the 600 L

resistor. Outputs should now be, with RF set
1.0y r.m.s.: RE, 630mV j 80mV; LB, 630mV
80mV; LF, between 50mV and 100mV.

If the results noted are not attainable careful
re-examination of the board layout will' most
probably show wrong component insertion.
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LAST month circuits for the keyboard unit divider
network, hold circuits, modulation amplifiers

and mixer were included. In Fig. 12.1 assembly
details are given for these. The envelope shapers
are mounted on a separate board shown in Fig. 12.2
which is, in turn, mounted on a small sub -chassis
below the control panel. Constructional details of
the control panel and envelope shaper sub -chassis
are given in Figs. 12.4/3 respectively, while Fig. 12.5
shows the component and wiring arrangement of
the control panel.

ADJUSTING THE MAIN CIRCUIT BOARD
Power supply links are fitted only to IC1 and IC2

of the divider circuit then this procedure should be
followed.

Temporarily connect VR1 (Tune) and VR2 (Span)
potentiometers and SI. With power on the board
set SI to bring VR2 into circuit and, monitoring the
output of ICI, check that full rotation of VR1 gives
an output voltage swing of about 8 volts. Note that
the position of VR2 will affect the actual value of
the maximum and minimum voltages monitored but
will have no effect on the range of VR1.

Next, monitor the output of IC2 whilst swinging
VR2 through its full range. Here again the output
voltage swing should be of the order of 8 volts. Set

SI to the fixed span position and adjust VR1 so
that the voltage at the junction of R51 -R52 is 6 volts.
Transfer the voltmeter leads so that they are now
measuring the potential between the junctions of
R3 -R4 and R51 -R52 and adjust VR3 so that a
reading of 4 volts is obtained. Adjustment of VR1
should have no effect on this latter reading. The
final tuning of the divider network will be described
later in this article.

Setting up the hold circuits should follow the pat-
tern described in Part 11 of the series after first
connecting the power supply links to the i.c.s con-
cerned. The relative simplicity of the modulation
amplifiers and mixer is such that no particular
setting up is required.

Note that VR1 is specified as being a semi -preci-
sion wirewound potentiometer. For the majority of
purposes this type of control will be found to be
quite adequate but when the keyboard is to be
matched with other musical instruments of the
acoustic type it will be found that the ease of
matching is greatly facilitated by the substitution of
a ten -turn potentiometer for the specified type.

Prototype keyboard unit with cover removed. The circuit board to the left is that detailed in Fig. 12.1, and
to the right the v.c.o. assembly
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Fig. 12.2. Circuit board layout for keyboard envelope shaper and v.c.a. Only one channel is shown. The
second channel is identical

ENVELOPE SHAPER ADJUSTMENT
On completion of assembly of the envelope

shaper components make temporary connections to.
VRI, VR2 and SI, and, with power applied,
measure the voltage at pin 2 of the MFC6040. This
should be +6V under quiescent . conditions, and,
with Si off and -15V applied to the non -inverting
input of 1C4, will fall to about 4.3V. Monitor pin
2 of the MFC 6040 on the oscilloscope, set VR2,
the attack control, to maximum and close SI.

The transient application of -15V to the non -
inverting input of 1C4 will now result in a negative
going pulse at 1C4 control input. The pulse width
should be about 37.5mS and depth about 2.3V.

With both envelope shapers operating satisfactorily
the circuit board may be assembled into its sub -
chassis and permanent wire links made with the
attack and decay controls.

2 Holes A dsk to suit No6X10 long
wood screw

4 Holes B made to suit circuit board
c'sk on underside

2 Holes C 6BA clear
2 Holes D 6 BA clear & c'sk on uside
6 Holes E 9mm dia

Materia1:16SWG aluminium

All dimensions in mm

Fig. 12.3. Drilling details of envelope shaper
sub -chassis

CONTROL PANEL AND MAIN WIRING
HARNESS

Position the control panel components as shown
in Fig. 12.5 and complete the component inter -
wiring.

Making up and connecting the main harness
requires the manipulation of a considerable number
of wires and it is perhaps best to try and complete
the operation at one sitting. Failing this it will be
necessary to make a meticulous record of connec-
tions/colour codings in order to avoid the possi-
bility of error.

The wiring operation is simplified if the main
harness is broken down into a number of sub -
harnesses. It was found expedient to have all the
wires one metre in length and then to trim them as
and when final connections were made. Connect all
the wiring to the control panel first of all and bind

Showing how the potentiometers are arranged on
envelope shaper sub -chassis
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"/ER SUPPLY
'FATED FOR

-15V

The completed power supply unit. The metal
surround should be grounded to obviate hum pick-up

them loosely into the groups shown. Try to ensure
that there are no two wires of the same colour in
any one group.

The wiring groups should be brought out of the
control panel on the long axis and passing over
S6 (I) and (2). With the control panel upside down
and with the front face away from the constructor,
bend the wire groups at the near edge of the control
panel so that they run to the right, and place the
assembly to the rear of the keyboard housing with
the control panel edge against the baseboard and
directly in line with its normal position. In other
words the control panel should present the
appearance of having been hinged back from its
normal, fixed position, and laid on the table. Start-
ing with sub -group I the wiring may now be trimmed
and soldered individually to its respective pins.

When all groups have been dealt with carefully
check each connection and when satisfied of the
correctness of each, bind them tightly together into
a common harness. Wiring to the envelope shapers
should be grouped with the signal input and output
leads separate from those carrying the sync pulse
and percussive attack signal.

Fig. 12.6. Circuit diagram of one
half of keyboard p.s.u. The
negative rail half is identical. T1
is a miniature mains transformer
with two separate 20V secondaries
each rated at 3VA. Resistors are
+IN 5% carbon film and the electro-
lytics at 50V

POWER SUPPLY UNIT
Where it is decided to operate the keyboard as a

unit independent of or separate to the modular unit
a small power supply unit may be installed within the
keyboard housing. In this latter case the output
signal from the keyboard may be taken from SK6.

The circuit of the power supply unit is shown in
Fig. 12.6. Because there is nothing critical about
layout board wiring details are omitted.

The power supply unit, in its casing, should be
mounted to the rear of the envelope shaper sub -
chassis so that its associated mains plug will be
shielded by the casing and thus reduce the possibility
of inducting hum into the keyboard circuitry.

Next month: Keyboard housing and final tuning

EVERYDAY ELECTRONICS

This month EE details the following projects:

V.C.O. Effects Unit
Fetset M.W. Receiver
Sewing Machine Speed Control

Plus a new series that may help to jog your
memory on some technical points:

Semiconductor Primer

THE GOOD COMPANIONS

Two magazines designed
to complement each other
in every way-together
satisfying the needs of
everyone involved in

electronics.
PE

EVERYDAY ELECTRONICS
JANUARY ISSUE ON SALE
WEDNESDAY, DECEMBER 19
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and order:should then be made direct
to the firm concerned.

TV AND UHF SIGNAL
BOOSTER

Ideally suited for readers in poor
signal areas, Labgear Ltd. have just
introduced a new high gain u.h.f.
booster covering all TV and f.m.
radio transmissions on 'bands I to V.

This masthead pre -amplifier has a
gain of 22dB and a typical noise
level of 3.5dB. Suitable for most
standard u.h.f. Vagi aerials of 75
ohm impedance the maximum out-
put for 1 per cent cross modulation
is claimed to 'be 189mY.

Further technical details of the
CM6030 signal booster (price £11)
and list of nearest stockists can be
obtained from Labgear Ltd., Abbey
Walk, Cambridge.

F.M. and TV Signal Booster
from Labgear

PRINTED WIRING BOARD
A quick and easy method of trans-
ferring circuits to practical layouts
is claimed by Ringboard for their
new Ringboard printed circuit.

Made from glass fibre material,
the copper backing has areas of cir-
cular copper "islands" or rings
which take the components that
form junction points in the circuit
diagram. The two remaining large
copper areas on the board can be
used as the supply lines.

The method of layout is as fol-
lows: where two or more compo-
nents intersect on the circuit dia-
gram a pencil mark should be made.
Where these pencil circles appear it
represents a copper ring. When the
circuit diagram has been completely
marked the components are joined
from ring to ring or supply line.

In practice it was found ideal
for simple circuits and add-on
boards can be used for mounting
integrated circuits.

Full particulars can be obtained
from Ringboard, 259 Chesterfield
Road, Sheffield S8 ORT.

MULTI METER
Just released onto the U.K. mar-

ket is a range of high quality test
instruments from Chinaglia Elettro-
costruzioni, one of Italy's leading
test gear manufacturers.

Amongst their new products is
the Cortina Minor multimeter which
should interest readers. Priced at
£13, including VAT, this meter has
a sensitivity of 20k12/V d.c. and
4k12/V a.c. and covers 39 ranges.
The d.c. voltages covered range
from 0-100mV to 0-1500V in eight
switched ranges. The a.c. voltages
are 0-7.5V to 0-1500V in six
switched ranges. The d.c. current
measurement available is 0-50/AA
to 0-2.5A, in five switched ranges,
and a.c. current range is 0-25mA to
12.5A, in four switched ranges.

The ohmmeter coverage is in two
switched ranges from 0.512 up to
10Ma The power reading facility
ranges from -10dB up to+69dB.
A further facility of the meter is a
capacitance range from 100 to
100,000µF.

Supplied with each instrument is
a shockproof carrying case, two test
leads and a detailed instruction
booklet. Also available as an extra
(t7.80) is a 30kV high voltage
probe. This increases the range of
the meter and makes it suitable for
television work and other high volt-
age work.

A catalogue covering the full
range of test gear and any further
information can be obtained from
Chinaglia (UK) Ltd., 19. Mulbery
Walk, London.

TEST GEAR
Test equipment can, at times,

seem, almost by virtue of its
nature, to be both expensive and
repetitious. Thus any efforts by
manufacturers to reduce one or
both of these factors is to be
applauded.

In this context Racal Instriments
have developed a laboratory test

Racal BWD 602 Test Set

piece capable of providing one sig-
nal generator, two amplifiers and
three power sources all in the one
case. Identified as the BWD Model
602, this unit is claimed to be cap-
able of replacing more expensive
and sophisticated equipment in
both laboratory and workshop.

The 602 includes a sine/square
wave generator covering 0.5Hz to
500kHz; an amplifier with variable
gain from 5 to 100, over a band-
width from 1Hz to 50kHz; an 8
watt d.c. to 20kHz amplifier; a high
voltage d.c. stabilised power supply
giving +300V at 35mA and -50V
at 1mA; a low voltage d.c. supply
for 1 to 12V at 2A or 12 to 24V
at IA and finally an a.c. supply
giving 55V, I5V and 6.3V all at IA.

Inputs and outputs of the various
items are available both at the front
panel and, via an octal plug, at the
rear for convenience in wiring in
for semi -permanent set-ups.

The various sections can be
linked up to form, for example, a
0.5Hz to 20kHz oscillator and an
8W square wave generator.

The Model 602 is available at
£150, not unreasonable for precision
instrumentation of this multiplicity.
and full details can be obtained
from Racal Instruments Ltd.. Duke
Street, Windsor, Berks. SL4 ISB.

QUADRAPHONIC
HEADPHONES

Readers may be interested to note
that among the many new products
from Eagle International is a new
four -channel headphone.

Quadraphonic
Headphones
from Eagle

Designated type FF.29 the four
transducers in the head sets are, it
is claimed, carefully angled in such
a way that the effect achieved is
similar to strategically placed loud-
speakers.

Compatible with practically all
quadraphonic systems the 'phones
have a frequency range of 20Hz to
20kHz. The impedance of the
FF.29 is 8 ohms per channel and
the matching impedance is 8 to 16
ohms.

The price of the Eagle FF.29
headphones is £16.80 excluding
VAT and they are available from
most audio shops.
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FESTIVAL AHD FAIR
A /ook at the 1973 International Audio Fair held at Olympia, London

THIS year's Audio Fair has
managed to present the

public with a surprising number
of new developments spread over
the arts of both sound production
and aesthetic appeal despite a

rather slow start to the week.
Indeed, the initial Trade and Press
opening at Olympia was delgyed
by a matter of hours on the open-
ing day whilst various labour prob-
lems were sorted out, and even
then very few of the stands and
displays were completed before
the following day. In fact, it is
understood that stand painting
was still being completed as late
as the Thursday, quite a tribute
to the exhibitors who still managed
to present a cheerful face and
working exhibits despite such
problems.

The show was the largest so
far held, with a floor area of over
17,000 square metres, some 11,000
of which were taken up with
stands. Not really surprising with
the market turnover topping the
£100 million in 1973. In fact audio
is one of the big growth areas of
the electronics industry at present.

In conjunction with the exhibi-
tion there was a series of lectures
and demonstrations covering a
wide range of interests, including
the P.E. Sound Synthesiser by
Douglas Shaw. Other subjects
included quadraphonics, recent
developments in sound reproduc-
tion, the current (and indeed fast
growing) broadcast scene and
demonstrations of pop music as
well as the classics.

LARGE VARIETY
The visitor could be forgiven if

he were to have limited his stay
to only a few stands in the exhibi-
tion hall, not because the displays
were poor but for quite the reverse
reason. In fact there was all too
much to see, extending from
cassette equipments to a multi-
plicity of new tuners and power
amplifiers.

All tastes were catered for both
in audio quality terms and styling.
For example, provided only a

sufficiency of cash one could
examine and possibly purchase a
set of headphones and associated
amplifier for £104 obtaining, for
this outlay, one of the best sound-
ing headsets ever sampled. How-
ever, £104 is rather a lot. The unit
in question was the Stax SR -X
Mk II Superphone.

In the same sort of price range
but as a total system rather than
a part, there was the Dynatron
'Gunchest' HFC 65 tuner/amplifier
and separate speakers, all housed
in units resembling the duelling
pistol cases of an earlier age.
However, to achieve this sort of
elegance one has to set aside
£198 and attractive as such equip-
ment is that does seem rather a
lot.

However, in the same range
from Dynatron there is even more
opulence in the form of the
"Dorchester" complete home
entertainment centre. A tuner/
amplifier and Lenco GL 78 tran-
scription deck with a cassette
stereo recorder/player unit, all
housed in a Queen Anne style
cabinet and with associated
similarly styled speaker en-
closures. All that for a mere £387.

It is always difficult to imagine
a large market for such equip-
ments but no doubt quite a few
must be sold to justify their
manufacture.

KITS IN EVIDENCE
It was very interesting to note

the upswing in the general elec-
tronic constructor kit market which
is clearly gaining momentum.
Josty were there in strength with
a very wide range of kits extend-
ing from industrial control, through
instrumentation to the audio, hi-fi
and broadcast reception areas and
the household gadget market. To
support their effort they were
introducing a book on electronics

covering the areas occupied by
their kits.

Similarly equipped with an
equally wide range of Kits and
some interesting cases and
associated bits of hardware for
the home constructor were Am-
tron. Indeed there are over 200
kits in the Amtron range, extend-
ing from a simple single transistor
amplifier up to a digital clock.

Perhaps not quite considered as
kit suppliers are Connoisseur
(A. R. Sugden) who were showing
both kit and pre -built units includ-
ing the ever popular BD1 assembly
and the latest SAU2 pick-up arm
which has a rather attractive
lowering mechanism and is,
interestingly enough, suited to use
with the BD1 and the P.E. Rondo
quadraphonic system.

Both KEF and Wharfedale were
displaying their ranges of -loud-
speaker kits including the Glen-
dale 3 and Kingsdale 3 equipments
from Wharfedale capable of hand-
ling 40 and 60 W respectively.

NEW MODULE RANGE
Turning to amplification equip-

ment, Sinclair used the exhibition
as an opportunity to publicise
their new Project 80 modules,
intended to replace the well-
known Project 60 range. The new
Project 80 is a series of modules
of very attractive form and style
which may be used singly or
together to form a complete
system. They include a pre -ampli-
fier and control unit, an active
filter unit, two power amplifiers,
three power supply units and the
Project 80 f.m. tuner and stereo
decoder.

Also new from the same stable
is the System 4000 amplifier and
a tuner. Both are designed as
rugged equipments with attractive
modern styling. The amplifier is
capable of giving up to 60 W per
channel stereo of music power

56 Practical Electronics January 1974



Sinclair Project 80 F.M. Tuner and Pre-
amplifier modules

This JVC Cassette
equipment caters
for Quadraphonics

QAS market this glass -bowl
30W speaker

_mon
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The Stax SR -X earphone system
is something to hear even at £104
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into 4 ohms. A constant power
balance control gives improved
volume control without the need
for adjustment of balance.

We understand that Sinclair are
setting up a new distribution
organisation which will involve
using major distributors supplying
up to 250 official retail stockists
and supporting this with an in-
creased field sales team and
service back up.

FOUR CHANNEL
EQUIPMENT

It goes almost without saying
that quadraphonics was of interest
to many visitors and exhibitors.
There were several interesting
(though often not too impressive)
demonstrations and it seems clear
that this is a section of the market
which has yet to settle down with
established techniques and
equipments.

Of interest in this area was an
8 -track, 4 -channel cassette deck
from JVC using standard 0.15 inch
tape. This equipment is indicative
of the direction technology is
taking. sound reproduction in
terms of size and capability. The
specification includes crosstalk
figures of 25dB at 1kHz which is
quite something in the circum-
stances. To do this it uses a
special circuit using phase shift
and cancellation techniques.

In addition the tape hiss and
noise which must arise from using
such small tracks is catered for
using automatic noise reduction
to give a signal-to-noise of 48dB
in the 4 -channel mode.

Clearly cassettes are the area
of the future in many minds. One
of the latest developments is a
so-called transcription cassette
recorder (NEAL model 102) from
North East Audio which uses a
3M Wollensak deck and Dolby B
to achieve wow and flutter figures
of less than 0.15 per cent r.m.s.
DIN weighted. Record and replay
amplifiers are claimed to have less
than 0.1 per cent distortion and
crosstalk is said to be better than
45dB. With bandwidth figures of
35Hz to 12kHz, +1 to -3dB for
ferric oxide tape and extended to
15kHz for chromium dioxide this
is quite a specification to live up
to.

NEW TREND
One factor stands out quite

strongly from the exhibits, the
inclusion of tuners in the basic
amplifier equipment. With the
advent of the varicap tuner sys-
tem, phase locked loops, and
integrated circuit decoders, it is
now more the rule to find equip-
ments, and indeed kits, offered as
including the tuner.

Japanese exhibitions figured

strongly in new four -channel tuner/
amplifiers with all systems facili-
ties (QS, SQ and CD -4). As we
have come to expect from this
sector styling and control handling
were, in the main, impeccable.

PERSPECTIVE STEREO
Stereo and quad are not to be

left to battle it out alone! A three -
speaker system demonstrated on
the Brahms Manufacturing and
Development Co. stand may well
appeal to many audiophiles as a
sensible compromise.

Described as a new concept in
sound the Orthoperspecta system
has been developed by Finland's
largest audio manufacturers,
Salora. A full range speaker
placed centrally facing the
listeners is reinforced by the out-
puts from two smaller "direc-
tional" speakers positioned either
side of the listeners. The side
units operate over a restricted

'range 300Hz to 3,000Hz and the
strong reflection at these frequen-
cies enhances the sound pattern
and creates an impression of
diffused sound, reminiscent of
the concert hall.

The model 3000 Orthoperspecta
tuner -amplifier employs a matrix
system to obtain the necessary
signal phasing for diffused sound
from normal stereo programme
sources.

BOOK
J\E

SEMICONDUCTORS FROM A TO Z
By Phillip Dahien
Published by Foulsham-Tab Ltd.
265 pages, 5i 8+in. Price £1 50

Txis book is for the man who wants to have
everything he needs to know about the semi-

conductor "family" from the simplest diode to the
most complex integrated circuit.

The author begins by defining semiconductors and
adds a helpful chapter determining their various
characteristics-current gain, voltage drops etc.

Succeeding chapters describe in detail the charac-
teristics and then the applications of field-effect
devices such as MOS f.e.t.s; tunnel diodes; varicaps;
light-sensitive devices; unijunction transistors; Zener
diodes, thyristors; diacs and triacs.

Modern developments are covered very well and
even include a chapter on fibre optics!

It is important to note that this book was origi-
nally written in America which could cause one or
two misunderstandings to the British reader because
the mains input voltages towards the end of the book

are shown in accordance with American rather than
British standard supplies.

Also confusing is the fact that current flow is
shown as negative to positive in circuit diagrams
instead of vice -versa as is usual in this country.
However, there is a special chapter at the beginning
of the book directed at the British reader clearing
up any points which may arise.

At f150 this book is good value for money and
a useful addition to the constructor's library.

I.L.

RAPID SERVICING OF TRANSISTOR EQUIP-
MENT (2nd Ed)
By Gordon J. King
Published by Newnes-Butterworths
171 pages, 8iin x 5iin. Price 1.1 90
FIRST published in 1966 this handbook has now

been updated to take into account modern
developments. A section on integrated circuits has
been included and all reference to valves has been
removed.

This book concentrates mainly on the servicing
of domestic equipment with numerous hints on rapid
fault diagnosis. Some fundamental theory of elec-
tronics is included in the earlier part of the book
so that some understanding of the circuits can be
attained.

Though biased towards fault-finding this book
provides a simple introduction to electronics and
some useful practical advice. s.R.L.
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CHARGER
Maintain essential services in the home
with an inverter/charger capable of deliver -
hoc $0-100 Watts, sufficient to drive
such combinations as a central heating
pu-np, solenoids (gas fired system) and a
40 Watt lamp, or perhaps, two 40 Watt
lamps or an audio system.
The circuit is designed so as to provide
both inverter and charging facilities. The
operation of a switch changing operation
over from one to the other so as to main-
tain optimum charge in the associated
ac:umulators

Audio Millivoltmeter Charger/Regulator
An audio frequency millivoltmeter, with a
basic sensitivity of lmV, a response from 30Hz
to above 50kHz, with an input impedance, on
all ranges, of 1M0.. It features a separate probe
to preserve high frequency accuracy. An ampli-
fied signal output is also provided.

Convert your vehicle to solid state charging
control and improve efficiency, overcome
electro-mechanical problems like contact wear
and leng7hen the life of your dynamo and
battery

Electronic Thermometer
An easy -to -build thermometer with sensitive
thermistor sensor. Has audio and visual indi-
cators for preset temperature levels. Ideal for
use as a frost alarm.

"lei del ea Next moatit4 iddeee

ELECTRONICS
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The Sinclair Cambridge...
no other calculator is so powerful

and so compact.

Complete kit -12495! (..)
The Cambridge - new from
Sinclair
The Cambridge is a
new electronic
calculator from Sinclair,
Europe's largest
calculator manufacturer.
It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price-and by building it
yourself you can save a
further £5.50
Truly pocket -sized
With all its calculating
capability, the Cambridge
still measures just
41" x 2" x " . That means
you can carry the Cambridge
wherever you go without
inconvenience - it fits in your
pocket with barely a bulge. It
runs on ordinary U16 -type
batteries which give weeks of
life before replacement.
Easy to assemble
All parts are supplied -all you
need provide is a soldering iron
and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.
The cost? Just £27.45!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32.95 - so you're
saving £5.50 ! Of course we'll be happy to
supply you with one ready -assembled if
you prefer - it's still far and away the best
calculator value on the market.

60

Features of the Sinclair
Cambridge
*Uniquely handy package.

42"x 2"x weight 31 oz.
*Standard keyboard. All you

needforcomplex calculations.
*Clear -last -entry feature.
*Fully -floating decimal point.
*Algebraic logic.
*Four operators (+, x, +),

with constant on all four.
*Constant acts as last entry

in a calculation.
*Constant and algebraic

logic combine to act as a
limited memory, allowing
complex calculations on a
calculator costing less
than £30.

*Calculates to 8
significant digits, with
exponent range from
10-20 to 1079.

*Clear, bright 8 -digit
display.

*Operates for weeks on
four U16 -type batteries.
( MN 2400 recommended.)
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A complete kit!
The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents :
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick -film resistor pack.
5. Case mouldings, with buttons,

window and light -up display in
position.

6. Printed circuit board.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book -free!
If you just use yourSinclair Cambridge for
routine arithmetic -for shopping,
conversions, percentages, accounting,
tallying, and so on -then you'll get more
than your money's worth.

But if you want to get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

Howl It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact -packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations like :
Logs Sines Cosines
Tangents Reciprocals nth roots
Currency Compound
conversion interest
and many others ...

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire
Reg. no :699483 England
VAT Reg. no : 213 8170 88

Why only Sinclair can make you this offer
The reason's simple : only Sinclair- Europe's largest electronic calculator
manufacturer- have the necessary combination of skills and scale.
Sinclair Radionics are the makers of the Executive -the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But that in itself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them -the Sinclair Project 60 stereo modules.
It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.
And you benefit !
Take advantage of this money -back, no -risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch-and we guarantee a correctly -assembled calculator for one year.
Simply fill in the preferential order form below and slip it in the post today.

Price in kit form: £2495 + £2.50 VAT. (Total : £27-45)
Price fully built: £2995 + £3.00 VAT. (Total : £32.95)

To : Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ

Please send me
a Sinclair Cambridge calculator kit at

£24.95 + £2.50 VAT (Total : 27.45)

a Sinclair Cambridge calculator ready
built at £29.95 £3.00 VAT
(Total : £32.95)
*I enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.
*Please debit my *Barclaycard/Access
account. Account number

vim imm mai Emo
PE 1 74 i

Name

Address

*Delete as required. PLEASE PRINT

iMMI1M111111MilMrn11MMOMINI=1E MNI
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17ind
for I.C's
By J. LEWIS B.Sc.

TT7

Now that the cost of integrated circuits is so low
many constructors are using them in projects

and general experimentation.
The main difficulty which most people encounter

is supplying power to the integrated circuits (i.c.$), as
most of the linear types require a dual supply rail
whose values can range from ±6 to +18 volts with
various combinations of these voltages (for instance
the 702 requires +12 and -6 volts).

Dry batteries are expensive and can destroy an
i.c. as they have no inherent current limitation. To
overcome these disadvantages it was decided to
build a small unit capable of providing the necessary
voltages in the dual range of 5 to 18 volts with a
built-in current limiting device.

Required voltages are selected by a switch, ensur-
ing greater accuracy than a potentiometer control.
The current limit trips at a preset level (nominally
100mA) turning off the supply rail and lighting an
indicator lamp.

TRIP CIRCUIT
The circuit of the complete power supply is shown

in Fig. 1. The circuit is duplicated for positive and
negative rails and so only the positive side is drawn.

T1

F S1

500"A

I
LP1

O
Oo

0O
O
O

TO
DUPLICATE

CIRCUIT

Transistors TR1 to TR4 form the current trip
circuit and indicator, and TR5 and IC1 form the
voltage regulator.

To follow the operation of the circuit let us first
consider the trip circuit. As the current through
R4 increases, the voltage drop across this resistor
will also increase. The potentiometer VR1 is used
to tap off a preset fraction of this voltage and apply
it to the base of TR2, the emitter of which is con-
nected to the more positive side of VR1.

As the voltage drop increases a point will be
reached where there is about 0.6 volts across the
base -emitter junction of TR2 causing it to go from
a non -conducting to a conducting state, which
causes TR1, TR3 and TR4 to conduct also. TR1 has
the indicator lamp as its collector load. TR3 keeps
the circuit latched in the tripped condition by

C1

10:0pF

2N 3702, 3706 9FY50

R7 1kf1

05
BZ Y58
C2OV

2N3702 6

0

U U UU
5 6 7 8

(Top VIEW)

+0

yF

{1-18V 6-9V
2,115V 6-6V
3-12V 7-6V
4-10V

Fig. 1. Circuit diagram of the Power Supply for i.c.s. Note that the circuit to the right of the trans-
former should be duplicated if a dual power supply is required. Position 8 of S3 is only used to anchor
R14, the switch should be stopped at 7 positions
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supplying base current to TR2 as it switches on,
maintaining this state by regenerative action.

TR4 is also switched on by TR2 and this causes
the base of the main regulator transistor (TR5) to
be taken to near ground potential, thus reducing the
output to near zero volts.
REGULATOR CIRCUIT ACTION

The regulation circuit is of the common series
type. ICI acts as an error detector and its output
is used to control the power transistor TR5.

It will be seen that the inverting (-) input of the
i.c. is directly coupled to the output via R15, whilst
the non -inverting (+) input is connected to a
reference voltage produced by the resistor chain
R8 to R14.

Any difference between these two inputs is ampli-
fied by ICI and fed to the base of TR5 which acts

Photograph showing the com-
pleted power supply viewed
from the rear. The rotary
switches support the resistor
chain and the output terminals
support the C3s

COMPONENTS . . .

as an emitter follower, maintaining the output volt-
age at a level near the reference voltage (minus the
base -emitter voltage of TR5).

The reference voltage is derived from Zener diode
D5 which also supplies current to ICI. Because this
diode only has a nominal rating of 20V its actual
value may lie between 18.9 and 21.2 volts. Poten-
tiometer VR2 was thus included to bring the voltage
at the top of the resistor chain to 18V.

The resistors in the chain should be 1 per cent
types, though if you have a large selection of, say,
5 per 'cent types and an ohmmeter, you may find
some of the required values.

Regulation is better than 1 per cent. This means
that the output voltage only changes by 1 per
cent as the output current is varied from zero to
maximum.

Resistors
R1 2200
R2 10k0
R3 10k0
R4 220
R5 1500
R6 2.2k1
R7 1k0

R8 1.5k0
R9 1.5k0
R10 1k0
R11 5000
R12 1.5k12
R13 5000
R14 2.5k0
R15 10k0

All 10% PN unless otherwise stated

Potentiometers
VR1 4700 vertical skeleton preset
VR2 25k0 (multiturn type, if available)

Capacitors
C1 1,000µF 50V elect
C2 0.15µF
C3 10014F 20V elect

Semiconductors
TR1, TR3, TR4
TR2
TR5
D1 -D4

2N3706 (3 off)
2N3702
BFY50
1 N4001 (4 off)

D5 BZY88 C2OV
IC1 741 (8 pin dual in line type)
The components above are for one half of the

dual power supply. Twice the number of
components above are needed for the! unit

Transformer
T1 Mains primary, 0-20 0-20V r.m.s. 6VA

secondary (R.S. miniature mains type)
Switches

S1 Double pole mains on/off toggle
S2 Double pole double throw toggle (2 off)
S3 1 -pole 7 -way rotary (Use R.S. miniature

Makaswitch components with 1 -pole 12 -way
wafer) (2 off)

Miscellaneous
LP1 Mains indicator neon with integral resistor
LP2 14V 0.75W filament I.e.s. with holder (R.S.)

(2 off)
FS1 500mA fuse with holder
41in x 7fin diecast box
Terminals (3 off)
Veroboard Olin matrix 2jin x 3,fin
Capacitor clips to fit C1
4BA and 6BA nuts and bolts, grommets, knobs
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TO LP 2
TO Cl

DIRECTION OF STRIPS

TO R14
ON S3

ON 53111

*-SEE TEXT

TO 53
WIPER

0 0 0 0 0 0 0 0 0 0 0 (
TR< TR3

0 0 0 0 0
0
0

° TO S2
O

Fig. 2. Construction of the Power Supply for i.c.s. As with the circuit diagram only half of the com-
plete circuit has been shown, the other half being identical to this. The heading photo shows a
suggested front panel layout with the S2s mounted either side of S1 and their associated lamps above

CONSTRUCTION
The prototype was built into a diecast box, the

majority of the components being mounted on a
piece of Olin matrix Veroboard as shown in Fig. 2.
Note that only one of the two circuits needed is
shown, the other being identical.

The prototype used multi -turn pots for VR2 as
these enable the 18V to be set with accuracy. In
Fig. 2 both VR2s are bolted together at the top
edge of the board. Skeleton pots may be used for
economy but more care is needed in setting up.

Components can be mounted on the front panel
as suggested in the photographs of the prototype,
and the Veroboard mounted on a small aluminium
bracket using nylon bolts or insulating washers to
make sure that the board does not come into con-
tact with the metal box which should be earthed.

Table 1: APPROXIMATE VOLTAGES
IN THE CIRCUIT

Location
Voltage (S3 set to 15V)

Untripped Tripped

TR1 e 35 29
b 35 28.1

0 29
TR2 e 0 0

b 0 0.75
35 23.3

TR3 e 0 0

b 0 0.75
35 23.3

TR4 e 0 0
b 0 0.75

11.4 0.15
TR5 e 15 0

b 114 0.15
35 28.5

ICI pin 1 0 0

2 15 0
3 15 7

4 0 0

5 0 o.
6 114 0.15
7 20.4 9.2
8 0 0

Capacitor C3 is mounted directly on the output
terminals. Note that in Fig. 2 C3 of the unseen half
of the board has its positive terminal to common
and negative to the negative terminal. The resistors
of the reference voltage chain, R8 to R14, are
mounted on the switches which are seven -way types
using R.S. Makaswitch components.

Take particular care when setting up as there are
mains voltages present within the case.

SETTING UP
Setting up is best done with the circuit not fixed

in its case. Using a voltmeter, adjust VR2 until the
voltage across the resistor chain is as near as possible
to 18V. At the same time check that the voltages
at points along the chain are those required. Repeat
this operation for both supplies.

Connect an ammeter in series with a 3W wire -
wound potentiometer and connect these across one
supply. Switch the supply on and decrease the pot
from maximum until the light comes on.

Adjust VR1 until the circuit just trips at 100mA
(or as required). Some time may be needed on
this stage as the setting of VR1 is quite critical.
Repeat for the other supply.

Disconnect the dummy load and place the volt-
meter across the outputs in turn and see that the
voltages are those required. If not a slight adjust-
ment of VR2 may be needed.

If a fault is suspected the voltages given in Table
1 may be helpful in locating it. The voltages shown
are those which would be expected with the output
set to 15V, both before and after the circuit has
been tripped.

The 741 has output short circuit protection and
is unlikely to be the cause of trouble. Suspect other
components first.

APPLICATIONS
The resulting power unit is very compact and ver-

satile. It can be used for powering both linear and
logic, i.c.s or, indeed, normal transistor circuits, as
there is no need to switch both sides of the supply.

At 80mA the ripple on the output was measured
as being 5mV peak to peak.

One point to note is that the circuit will trip if
a mains borne transient occurs. It may also trip
when the voltage setting is being changed. The best
procedure to adopt when switching back on is
mains off, rails on then mains on.
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LEARN about MODERN TV Design
by building this Heathkit I2"13/W Portable

the new Heathkit GR-9900 portable 12" UHF
Monochrome Television kit. A unique chance to double
the pleasure available from any other television set -
because you build this yourself.

We've used the latest modular construction and
advanced design concepts to produce an outstandingly
high performance TV worthy of the Heathkit name.
All the main electronics are mounted on two easy -to -
assemble printed circuit boards-this plus the use of no
less than four integrated circuits perform the complex
function of IF, video, sound, line frame and scan.
Factory pre -aligned coils make alignment very easy and
there are four presetable pushbutton controls for
channel tuning-a luxury found in very few other models.
The quality and fidelity is therefore excellent, and of a
far higher standard than most ready -built televisions
in the shops.

The GR-9900 is portable too-equally at home on

FREE
Heathkit
Catalogue
Contains something for
everyone : Hi-Fi Stereo.
Testers & Instruments, SW I,
Metal Detectors .. . even a

Battery charger Kit.
Mail the coupon .. . Today !
Heath (Gloucester) Limited,
Gloucester GL2 6EE.

LONDON showroom
233 Tottenham Court Road
Tel 636 7349

the mains or off your 12 volt battery for car, boat or
caravan use. Add to this Heath's world renowned
experience in the design of equipment for first-time kit
builders, and you will be impressed on all counts of
engineering, styling, and performance.

The instruction manual is surprisingly simple with big,
clear illustrations to map out your way. Would-be
TV engineer? Here's your chance to learn-by actually
building a television yourself. The manual not only
shows you how to get 100% personalised quality control
on your own; in the event of anything going wrong, a
Trouble -Shooting section enables you to find the fault-
and, in most cases, to put it right unaided.

The GR-9900 is a kit you'll be proud to build and
own. You have a choice of fully finished cabinets in
teak or modern white and the kit price, £62.70 (carriage
extra), includes a FREE high performance indoor aerial.

Choose cash or Heath Monthly Budget Plan
(Mail order prices and specificattons subject to change without notice;

clease send me a FREE Heathkit catalogue

Name

Address

1

HEATH
Heath (Gloucester) Limited,Dept. PE/1/74
Gloucester GL2 6EE. Telephone 0452 29451L - JSchlumber ger
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PART 4:

MORE INTEGRATED

CIRCUIT APPLICA-

TIONS INCLUDING

STEREO DECODING

PHASE
LOCKED LCDPS
BY J. B. DANCE m.sc.

LAST month we looked at some applications of
phase locked loop integrated circuits concentrat-

ing on devices manufactured by Signetics. In this
final part devices from other manufacturers will be
described with more applications, in particular the
use of phase locked loops in stereo decoders.

HARRIS SEMICONDUCTORS
The Harris Semiconductor Company manufac-

ture a range of phase locked loop integrated circuits.
They produce two high frequency phase locked
loops, types HA -2800 and HA -2805. These devices
are essentially
expensive HA -2800 can be used over a much wider
temperature range and has closer tolerances on
some of its parameters.

Both devices are supplied in a 16 pin dual -in -line
encapsulation with the connections shown in Fig.
4.1.

The maximum operating frequency of a typical
device is 30MHz, but all HA -2800 devices are
guaranteed to operate up to at least 25MHz and
all HA -2805 devices up to at least 20MHz. These
upper frequency limits are set by internal and
external stray capacitance.

The manufacturers quote the low frequency limit
as about 1 kHz, since extremely stable, low leakage
capacitors cannot normally be obtained with a value
exceeding about 10µF. The variation of the centre
frequency with the timing capacitor value is shown
in Fig. 4.2.

A special feature of these loops is the high impe-
dance phase detector output which acts as a current
source. This is connected externally to the current
controlled oscillator (in contrast to the voltage con-
trolled oscillator employed by most other manu-
facturers).

POWER SUPPLIES
The HA -2800 and HA -2805 are operated from a

dual power supply of between +5V and the absolute
maximum rating of +15V. The devices should not
be operated with either power supply absent and
each supply should be decoupled close to the device
with a capacitor of not less than 0.1,1.4F. The current
taken from each of the power supplies is typically
8mA. The absolute maximum permissible power
dissipation is 500mW.

INPUT
The input impedance to the phase detector is

about 2ki2. The maximum input voltage is 2V
T.M.S.

These phase locked loops are claimed to have a
particularly low frequency drift with changes of
supply voltage and with temperature.

LOW FREQUENCY PLLs
Harris Semiconductor produce two low frequency

phase locked loops, the HA -2825 and an equivalent
type, the HA -2820, which can be used over a much
wider temperature range.

These devices are produced in a 14 pin dual -in -line
encapsulation for the frequency range of 0.01Hz
to greater than 3MHz (up to 5MHz for a typical
device). The normal power supplies are in the range
±6V to  +12V, the absolute maximum permissible
total voltage across the device being 27V.

OSCILLATOR
INPUT

V+ E

TIMING
CAPACITOR

LEVEL CONTROL E

OSCILLATOR
OUTPUT

REFERENCE
INPUT

INPUT I7

DEMODULATED
OUTPUT

8

CURRENT
CONTROLLED

OSC.

PHASE

DETECTOR

3v_

3TRACKING
15 RANGE

LIMITER

3 TIMING
CAPACITOR

3 OSCILLATOR
OUTPUT

3 DETECTOR
OUTPUT

3 REFERENCE
INPUT

10 IN

3
DEMODULATED

SIGNAL
GAIN CONTROL

Fig. 4.1. Internal block diagram of Harris Semi-
conductors phase locked loops type HA -2800
and HA -2805
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electronics
look' really

mastered

RAPY

... practical
...visual

...exciting !

no previous knowledge
no unnecessary theory

no "maths"

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c experiments, d.c experi-
ments, simple counter, time delay circuit,
servicing procedures

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

I POST NOW

' FREE forI BROCHURE
I
1

or write if you prefer not to cut page

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.O. BOX 156, JERSEY. Please
send your free brochure, without obligation, to: we do not employ representatives

NAME

ADDRESS

BLOCK CAPS

PLEASE EL14

I

I
I

special free gift also to all our students
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TRANSFORMERS

NO. 121 341 tO oz
I II 0.5025 8 4-82 292 3.50-12V at 0.25A x2 1.02
213 1-0 0-5 I 4 6.1 x 5.8 x 4-8 0.12V at 0.5A 02 1.22

71 1 I 1 12 7-0 x 6.42 6.1 0-I2V at IA x2 1.60 22
III 4 2 2 12 8.32 7.72 7.0 0-12V at 2A x2 2.24 36
70 6 3 3 8 8.9 x 8.0 2 7.7 0-12V at 3A x2 2.70 42

108 8 4 5 8 9.9 x 8.9 x 8.6 0.12V at 4A x 2 3.00 52
72 10 5 6 4 9.9 x 9.6 X 8.6 0-12V at 5A x2 3.55 52

116 12 6 6 12 9.92 10.22 8.6 0.12V at 5A x2 4.30 52
17 16 8 8 12 12-I x 9.9 . 10.2 0.12V at 8A x2 5.48 52

115 20 10 11 8 14.0 x 9.6 x 11.8 0.12V at 10A x 2 6.98 67
18730 15 15 8 14.0 x 12-1 x 11-80.12V at 15A x 2 12-90 82
226 60 30 31 0 17.2 x 15.3 x 14.0 0- I 2V at 30A x 2 23-72

30 VOLT RANGE
Ref. Amps Weight Size cm. Secondary Taps P & P
No. lb oz c p

12 0.5 I 4 6.1 x 5.8 x 4.8 0.12-15-20-24-30V 1.22 22
79 1.0 2 4 7.0 x 6.7 x 6-I ., 1.62 36

3 2.0 3 4 8.9 x 7.7..x 7.7 2.43 36
20 3.0 4 8 9.9 It 8.3 . 8.6 2.99 42
21 4.0 6 4. 9.9 x 9.6 x 8.6 3.55 52
51 5.0 6 12 12.1 x 8.6 210-2 ,. 4.42 52
117 6.0 8 0 12.1 x 9.3 x 10.2 5.28 52
89 8.0 12 0 12-1 x 11.8 110.2 6.82 67
89 10.0 13 12 1+0  10.2 x 11.8 8.36 67

50 VOLT RANGE
Ref. Amps. Weight Size ctn. Secondary Tops P & P
No. lb oz L p

02 0.5 I 12 7.0 x 6.4 x 6-1 0-19-25-33.40.50V 1.60 30
03 1.0 2 12 8.3 x 7.4 x 7.0 2.34 36
04 2.0 5 8 7.9 x 8.9 x 8.6 ., 3.25 42
05 3.0 6 12 9.9 210-2 x 8.6 4.41 52
06 4.0 10 0 12-1 x 10.5 x 10.2 5.84 52
07 6.0 12 0 14.0 210.2 111.8 8.63 67
18 8.0 18 0 1+0 x 12.7 x 11-8 11.27 97
19 10.0 25 0 17.2 212-7 214.0 14.13

60 VOLT BANGS
Ref. Amps. Weight Size cm. Secondary Tops P & P
No. ib oz L

24 0.5 1 4 7.0 x 6.7 x 6.1 0.24-30-40.48-60V 1.62 f6
26 1.0 3 4 81 x 7.7 x 7.7 2.26 36
27 2.0 6 4 9.9 x 9.6 x 8.6 3.55 42
25 3.0 8 12 2.1 x 9.9010.2 5.41 52
23 4.0 13 12 2.1 x 11.8 x 10.2 6.98 67
40 5.0 12 00 4.0 210-2 211.8 8.28 67
20 6.0 15 8 4.0 212-1 211-8 10.12 82
21 8.0 25 00 +0 214-7 x 11.8 ., 11.40
22 10.0 25 0 7.2 x 12.7 214.0 16.75
89 12.0 29 00 7-2 x 14.0 214-0 18. 75

SAFETY MAINS ISOLATING TRANSFORMERS
Prim. 120/240V. Sec 110/240V C Tapped and Screened

ALSO AVAILABLE WITH 115/120V SEC. WINDING
Ref. VA Wei ht Size cm. P & P
No. (Watts) lb z L p

07 20 I 7.0 x 6.0 x 6.0 1.94 30
49 60 3 I 9.9 x 7.7 x 8.6 2.88 36
50 100 5 9.9 x 8.9 x 8.6 3.16 52
51 200 8 2.1 x 9.3 x 10.2 5.31 52
52 250 13 I 2.1 x 11.8 110-2 7.01 67
53 350 15 4.0 x 101 x 11.8 9.40 82
54 500 19 4-0 x 13.4 x 11-8 13.55
55 750 29 7.2 214.0 x 14.0 19-26
56 1000 38 7.2 216-6 01+0 24-97
58 2000 60 21-6 x 15-3 x 18.1 41.25

AUTO TRANSFORMERS
Ref. VA Weight Size cm. Auto Taps P & P

113 20 I 0 5.8 x 5-I x 4.5 0.115-210-240 1.012 22
No. (Watts) lb oz

64 75 2 4 7.0 x 6.7 x 6.1 0-115.210.240 2.00 30
4 150 3 4 8.9x 7.7 x 7.7 0-115-200-220-240 2.42 36

66 300 6 4 9.9x 9.6 x 8.6
67 500 12 8 12.1 x 11.2 x 10-2

,, 4-70 52
6.98 67

84 1000 19 8 14.0213-4114-3 ,. .. 12.69 82
93 1500 30 4 1+0 015.9 x 14.3 .. 18.39
95 2000 32 0 174 216-6 x 14.0 .. 24-00
73 3000 40 0 21.6113.4 118.1 ,, 32-67

CASED AUTO TRANSFORMERS
115 500W enclosed transformer, with mains lead and two I I 5V
outlet sockets, £9.49, P & P 67p. 20W version, 22.02, P & P 21p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200430 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings P & P

1
22

MINIATURE TRANSFORMERS WITH SCREENS
Re/. mA Weight Size cm. Volts P & P
No. lb oz E p
238 200 2 2.8 x 2.6 x 2.0 3-0-3 1.10 10
212 IA, IA I 4 6.1 x5.8 x4.8 0-6,0.6 1.27 22

13 100 4 3-9 x 2-6 x 2-9 9.0-9 64 10
235 330, 330 4 4.8 x2.9 x3-5 0.9,0-9 1.27 10
207 500, 500 100 6.1 x 5.4 x 4.8 0-8.9, 0-8-9 1.70 22
209 IA, IA 1 12 7.0 x 6-4 x 6-1 0-8.9,0-8.9 2.28 30
236 200,200 4 4.8 x2-9 x 3.5 0-15, 0-15 1.27 10

214 300, 300 I 4 6-1 x 5.9 x 4.8 0-20, 0.20 1.34 22
221 700 (d.c.) I 8 7-0 . 6.1 16-1 20-12.0-12-20 1.20 30
206 IA. IA 2 12 8.3 x7.7 x7.0 0.15.20,0.15.20 3.08 38
203 500.500 2 4 8.3 x 7.0 x 7.0 0-15-27, 0-15-27 2.36 38
204 IA. IA 3 4 8.9 x7.7 x7.7 0-15.27,0.15.27 2.39 38

Carriage via B.R.S.

PLEASE ADD 10% FOR V.A.T.
INCLUDING P. & P.

BARRIE electronics
3,THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST

Discoun
ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS 0 GOODMANS 61in 8 ohm Dual
EMI 13in x Sin 3, 8 or 15 ohm cone 1.80

Plain 2.05 FANE, 7in x 4in, 3 . 8 ohm 1-00
With Co -Axial Tweeter 2.20 Sin Dual cone 8 ohm &40
Twin Tweeter 3.55 CELESTION 8in, 15 ohm I-55

Type 350, 8 ohm, 20W 8.00 ADASTRA 10In, 8 or 15 ohm.
6iin, 8 ohm, IONV 2.70 IOW 2.76
81n, 8 ohm, 10W 3.75 BAKER GROUP 25 12In, 8 or
121n, 8 ohm, 20W 5.50 15 ohm, 25W 8.4.5
8in x SIn, C/Mag. 5W 1.20 P. & P. 0.25
Sin x 51n, Dual cone 8 ohm. 51n, 8 ohm, 5W C/Mag. 046
IOW 2.45 2I1n, 8 ohm or 64 ohm 050

ELAC 8in 8 ohm Dual cone 2 10 P. & P. 0.10

TWEETER AND CROWOYER
EMI 331n. 3 or 8 ohm C/Mag. 1.00
Cone Tweeter 8 or 15 ohm, IOW 1.90
Cone Tweeter 8 ohm. 3W 1.00
Horn Tweeter 8 ohm, 20W 3.50

Dome Tweeter 8 ohm, 30W 4.00
Crossovers CN23 (3 ohm), CN28

(8 ohm), CN216 (16 ohml I.00
P. & P. 0.10

KIT FORM CABINETS. TEAK 13in x 8in cutout 8.60
VENEER. 12in x 12in x 8in with 8in, 18in x llin x 9in with 13in X

XIII X Sin or 61 in and 31In Sin cutout for EMI 350 +SS
cutout 2.46 P.& P. each 0.35

17in x 10in x gin with 8in or

MICROPHONES
C1120 Crystal Hand
CM70 Planet stick metal,

switch crystal
DM180 Dynamic uni-dir, ball

metal
UD130 50K/600 ohm, uni-dir,

ball metal

0.50

1.55

3.95

4.50

TW206 5.75
CONDENSER MIKE 600 ohm,

uni-dir 7.90
Cassette Stick Mike with R.

Control on/off switch 12.5
and 3.5mm J/Ply) 1.14

P & P 0 15

SOLDERING IRONS spare Bib, etc.) &NS

ANTEX CN240 15W 1.60 X25 25W (low leakage) 1430

SKI Kit (15 watt iron. 9 P. & P. 0.10

CARTRIDGES
ACOB 0P91/2SC or OP91/38(

Stereo comp. 1.00
0P93/1 Stereo crystal 1.85
0P94/1 Stereo crystal 1.75
13P95/1 1.35
0P96/1 1.75
GP101 0.75

SONOTONE 9THAC Stereo
ceramic, diem. 1.80
19 -TI Stereo crystal 0.80

BEM SC5M Stereo ceramic 2.25
82/5H Stereo crystal 1.80

X5H Mono/stereo
1.80SX5M Stereo crystal

GOLDRING 0800
Mono/stereo 1-25

2 99
3 86

I.25

P. & P. 0 06
STYLI FOR ABOVE

Sapphire Up D. Diamond 1.25.
GOLDRING 0800/0850 146

BATTERY ELIMINATORS socket) 6, 7.5 or 9 d.c. output
240V input 6, 7.5 or 9 300mA 2.20 at 300mA 2.10
12V d.c. input (fits in car lighter P. & P. 0.10

TAPES Bind. LP DP Tin 88p 95p 110p
Sin 45p 55p 70p P. & P. 1-3 each 0.09
541:1 55p 659 95p 4 or more lot 0.30

LOW NOISE CASSETTES Cassette Head Cleaner 0-$11

L 5 6 10 11-20 P. e P. 1-5 each 0.03
COO 350 33p 30p 6-10 lot 0.15
C90 45p 43p 40p 11-20 post tree
0120 55p 52p 50p

PLASTIC LIBRARY CASES for Tin Reels 036
Sin Reels 0.18 OAMITTE CASES 040
lain Reels 0.22 P. & P. 1-3 each 5p; 4 or more 0.20

BIB ACCESSORIES SPECIAL OFFER
Tape Editing Kit, Ref. 23 1.30 BUSH Stereo System with independ-
Recording Tape Splicer, Ref. 20 1.15 eat Volume, Bass and Treble controls
Cassette Tape, Editing, Ref. 24 1.40 on each Speaker for optimum repro -
Cassette Salvage Kit, Ref. 29  0.40 duction. Using Garrard 2025TC Auto
12's Cassette Case, Ref. 34 1.00 Change Deck in deluxe teak plinth
Stylus Balance, Ret. 32A 1.15 and cover. Today's Value 349-50.
Spirit Level, Ref. 46 0.50 OUR PRICE 1157-110 + 31.50 P. & P.
Hi-Fi Stereo Test Cassette 1.90 12 months' Guarantee by the Maker.
Oroove-Kleen Record Cleaner 1.90 THIS IS A BARGAIN NOT TO

P. & P. 0.10 BE MISSED,

Send 25p for COMPLETE CATALOGUE, refundable upon fire order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED

Riversdale Electronics
Mail Order Department PEI1

P.O. Box 470, Manchester M60 4BU.
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Fig. 4.2. Variation of centre frequency with
timing capacitor in the Harris phase locked loop
i.c.s

A 1µF capacitor will produce a frequency of about
300Hz when using a 540 ohm timing resistor. The
frequency can be altered over a 10:1 range by
changing the value of the timing resistor.

The phase detector employed in these devices has
a high output impedance for connecting to the
oscillator control input through a suitable low-pass
filter. The two phase detector outputs are isolated
from one another, so different filters can be
employed in each output circuit without any inter-
action.

These devices can be employed in f.m. modu-
lators and demodulators, frequency shift keying
(f.s.k.) applications, frequency multiplication, indus-
trial speed control, etc.

AVAILABILITY
The HA -2800 is available at £23.83, the HA -2805

at £10.34, and the HA -2825 at £6.66 from G.D.S.
(Marketing) Ltd., Bath Road, Salt Hill, Slough,
Buckinghamshire, together with some application
reports.
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Fig. 4.3. Internal block diagram of the Exar
XR-215 phase locked loop integrated circuit

THE XR-215
Another type of high frequency phase locked loop,

the XR-215, is manufactured by EXAR Integrated
Systems Incorporated. The maximum typical operat-
ing frequency is 35MHz (minimum value 20MHz
for any device of this type). The minimum practical
operating frequency is quoted as 0.5Hz, when the
timing capacitor is about 500µF.

The XR-215 device is supplied as a 16 pin dual-
in -line integrated circuit, as in Fig. 4.3.

The XR-215 can be made into a complete loop
by capacitively coupling the output of the voltage
controlled oscillator to either of the phase com-
parator inputs and adding a low-pass filter across
the phase comparator output terminals.

A special feature of the XR-215 is the internal
operational amplifier it contains. This can be used
as an audio pre -amplifier when the device is used
as an f.m. demodulator or as a high speed com-
parator in frequency shift keying demodulators.

The voltage controlled oscillator has frequency
sweep, on/off keying, synchronisation and digital
programming facilities. Its frequency is very stable
and is determined by a single external capacitor.

POWER SUPPLY
The XR-215 has an absolute maximum power

supply voltage rating of 26V, but it can operate
from a supply as low as 5V. The current consump-
tion is 8 to 15mA at 12V.

The absolute maximum power dissipation is
750mW at 25°C.

FREQUENCY
The variation of the free -running frequency of

the voltage controlled oscillator with the value of the
capacitor connected between pins 13 and 14 is
shown in Fig. 4.4 for two circuit conditions. The
frequency is given by the approximate equation:

0.6f = 200- (1 + Rx )

where C is the value of the capacitor connected
between pins 13 and 14 in microfarads and Rx is
the value of the resistor connected between pins 9
and 10.

The tracking range is adjustable from +I per cent
to +15 per cent of the centre frequency.

to'

106

105

z
4.1

15- 104

103

I

102

10

10 102 103 104 105

FREQUENCY (Hz)

106

Fig. 4.4. Variation of centre frequency with
timing capacitor in the XR-215
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PHASE COMPARATOR INPUTS
The input signal is fed to one input of the phase

comparator and the other input should be connected
to the output of the voltage controlled oscillator
to close the loop. Both phase comparator inputs
should be returned to a potential mid -way between
the supply line voltages.

FREQUENCY SWEEP
The voltage controlled oscillator frequency can

be swept over .a wide range by applying a varying
voltage to pin 12 of the device. The impedance
looking into this pin is 50 ohm and a current limit-
ing resistor should therefore be connected in series
with this terminal when the facility is used. The
maximum current which can safely be drawn from
pin 12 is 5mA.

If pin 10 is open circuited, the voltage controlled
oscillator can be switched off by applying a positive
pulse to pin 12.

FREQUENCY SYNTHESIS
The circuit of Fig. 4.5 shows how the XR-215 can

be employed in a frequency synthesiser. A SN7493
(or an equivalent type) 4 -bit binary counter is used
to divide the output from the voltage controlled
oscillator by a certain chosen factor; the output from
this frequency divider is fed to the phase compara-
tor. The loop locks when the input frequency is less
than the oscillator frequently by this factor.

The low-pass filter capacitors, C3 and C5, are
normally chosen to provide a cut-off frequency
equal to 0.1 to 2 per cent of the signal frequency.
The digital or analogue tuning characteristics of the
voltage controlled oscillator can be used to extend
the available range of frequencies of the system for
any one value of the capacitor C4.

AVAILABILITY
The XR-215 is manufactured in the U.S.A., but

is available (together with a detailed data sheet)
from Rastra Electronics Ltd., 275-281 King Street,
Hammersmith, London, W6 9NF at about £15.20
each in small quantities.

THE XR-210
The XR-210 is another type of phase locked loop

available from the same source at £525 in small
quantities. It has been designed especially for use
as a frequency shift keying modulator/demodulator
in the frequency range 0.5Hz to 20MHz, but can
also be used for f.m. demodulation, frequency syn-
thesis, etc. It is produced as a 16 pin dual -in -line
device and has many features similar to the XR-215.

COS/MOS LOOP
A special feature of the RCA phase locked loop

type CD4046A is its very low power consumption.
The operating voltage range is 5 to 15V, but the
current required is only about 100µA from a 6V
supply when the operating frequency is 10kHz. This
is of the order of one hundred times less than the
current required by most other monolithic loops.
At 100kHz the power supply current is 350,1AA from
a 6V, supply and 630µA from a 10V supply. This
device is ideal for use with battery powered equip-
ment.

The low power consumption is achieved by the
use of COS/MOS (complementary symmetry metal

11411--1
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Fig. 4.5. Diagram of the XR-215 used with a TTL
divider to form a frequency synthesiser
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Fig. 4.6. Internal block diagram of the R.C.A.
CD4046A phase locked loop with the necessary
external components to complete circuit

oxide semiconductor) circuits. This type of circuitry
has many other applications where low power and
small size are necessary-such as in quartz con-
trolled wrist -watches.

The CD4046A contains a linear voltage controlled
oscillator, two different types of phase comparator,
a source follower and a 5.4V Zener diode for power
supply regulation.
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The CD4046AE is encapsulated in a 16 pin dual -

in -line plastic package and is priced at about £346.
Electrically equivalent devices are available in a
dual -in -line ceramic package (CD4046AD) and as a
flat pack (CD4046AK).

BASIC CIRCUIT
The basic circuit of the CD4046A is shown in Fig.

4.6. An external timing capacitor, Cl, and one or
two external resistors (R1 or RI and R2) are con-
nected in the oscillator circuit. RI and Cl deter-
mine the oscillator frequency range, whilst R2
enables the frequency to be offset if this is required.
The typical maximum frequency is 500kHz.

The input impedance of the voltage controlled
oscillator is extremely high (one million megohms)
and this simplifies the low-pass filter design. The
output of the oscillator (pin 4) may be connected
directly to the phase comparator input (pin 3) or
thrdugh a COS/ MOS frequency divider such as the
RCA type CD4018AE presettable divide -by -"N"
circuit. A very low power frequency synthesiser can
thus be made.

THE PHASE COMPARATORS
Most phase comparators used in phase locked

loops employ analogue amplifiers, but it is not easy
to make such amplifiers with well -controlled gain
characteristics when using COS/MOS technology.
Digital phase comparators are therefore employed in
the CD4046A.

Phase comparator I is an exclusive-oR network.
When no noise or signal is present at the input, the

this comparator is the
average of the supply line potentials. Thus under
no signal conditions the oscillator operates at its
centre frequency.

When phase comparator II is used under no sig-
nal conditions, however, the output of this compara-
tor feeds a control signal to the low-pass filter which
causes the oscillator to operate at the minimum
frequency of the band.

STEREO DECODERS
Many of the modern types of stereo decoder cir-

cuits employ a phase locked loop. In order to
understand the operation of such circuits, we must
first consider the nature of the stereo multiplex
signal which must be decoded.

The demodulated f.m. stereo signal comprises the
following parts, as depicted in Fig. 4.7:

(a) An audio signal containing the sum of the left -
and right-hand audio channel signals; the maxi-
mum frequency contained in these signals is
15kHz. If monaural reception is required, this
signal is used as the audio output.
(b) A "left minus right" signal which is modu-
lated onto a 38kHz sub -carrier.
The sub -carrier itself is suppressed to an ampli-
tude of less than one per cent.
(c) A low level 19kHz "pilot tone" which is syn-
chronised with the 38kHz suppressed sub -carrier.
This pilot tone is used to indicate that a stereo

signal is being transmitted, but it is also employed
as a reference signal by means of which the 38kHz
sub -carrier can be generated in the receiver. This
sub -carrier signal is required for use in the stereo
signal decoder.

O
1.61

CC
L1.1 et

ILI

,22

W-Te

rf-'
Difference signal

2' 3

Frequency kHz

Fig. 4.7. Frequency spectrum of an f.m. stereo
signal

The pilot tone is not present when a monaural
signal is being transmitted.

Various forms of stereo decoding circuits have
been designed which provide "left" and "right"
audio signals from the demodulated f.m. signal. In
the "switching" type of decoder, the 19kHz pilot
tone is extracted by means of a tuned circuit,
doubled in frequency to 38kHz and the resulting
signal is used to switch the multiplexed input signal.

Such systems suffer from the disadvantage that
optimum channel separation cannot be achieved and
the inductors required are inconvenient circuit com-
ponents.

The use of a phase locked loop decoder eliminates
problems in setting up the circuit. Any reasonable
changes of the component values with time or tem-
perature will not matter, since the loop frequency
will be locked to the input frequency.

MONOLITHIC DECODERS
During the past two years, a number of manu-.

facturers have introduced monolithic phase locked
loops which have been especially designed for stereo
decoding. They offer excellent channel separation
(typically better than 40dB) and many of them
require no inductors in the external circuit.

THE CA3090
The RCA phase locked loop stereo decoder type

CA3090 was introduced in 1971. It is available
as the 16 pin CA3090Q quad -in -line device and also
as the 16 pin dual -in -line device type CA3090E at
about £4.20. Devices of this type can be used in a
simple decoding circuit consuming about 22mA, but
one adjustable 2mH inductor must be employed.

The internal circuit of the CA3090 (which con-
tains 128 transistors) is shown in block form in
Fig. 4.8 together with the external components
required to form a complete stereo decoder circuit.

The demodulated multiplexed signal is applied to
pin 1 of the CA3090 where the input impedance is
about 50 kilohm. The signal is amplified before
being fed to both the 19kHz and the 38kHz syn-
chronous detectors.

The phase locked loop itself consists of a voltage
controlled oscillator, two "divide -by -two" stages and
a 19kHz phase -lock detector (or phase comparator).
The free -running frequency of the voltage controlled
oscillator is set to 76kHz by the circuit connected
to pins 15 and 16.

CIRCUIT OPERATION
The 76kHz signal is divided in frequency to pro-

duce a 38kHz signal and two 19kHz signals in
phase quadrature with one another. The 19kHz
signal present at the input is compared with one of
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the internally generated 19kHz signals by the phase -
lock detector and the phase difference signal is
used to lock the oscillator to the pilot tone frequency
in the normal way. The loop is thus employed to
generate the 38kHz suppressed sub -carrier.

A 19kHz synchronous detector senses the presence
of the pilot tone; it switches the Schmitt trigger when
the level of this tone exceeds a certain amplitude
determined by the resistor connected between pins
7 and 8. The Schmitt trigger circuit causes the lamp
in the pin 12 circuit to be illuminated showing that
a stereo signal is being received. In addition, the
Schmitt trigger activates the 38kHz synchronous
"L -R" detector and switches the whole circuit to
stereo operation.

A light emitting diode is used as the stereo indi-
cator in the pin 12 circuit of Fig. 4.8. The maximum
current which can be passed by the pin 12 circuit
is about 14mA, but a transistor amplifier can be
used if it is desired to drive a lamp requiring more
current. The circuit switches to stereo operation
when the pilot tone level at the input is at least
4mV with the values shown, but greater sensitivity
can be obtained if necessary. However, at low
signal levels monaural operation is to be preferred,
since a better signal to noise ratio can be obtained.

Fig. 4.8. Internal circuit of the RCA CA3090
stereo decoder with the necessary external
components

15

OUTPUTS
The output signal from the 38kHz detector and

the multiplex input signal are applied to a matrix
circuit which provides the required left and right
channel outputs. The internal amplifier in each
channel provides enough gain for the output to be
able to drive most types of amplifier directly. The
channel separation is typically 40dB and the total
harmonic distortion 0.45 per cent.

The core of the 2mH inductance is set half way
between the points at which the indicator lamp
becomes illuminated as the core adjustment is
varied. The centre frequency of the voltage con-
trolled oscillator is then very close to 76kHz. The
capture range of the loop is typically ± 10 per cent
of the centre frequency.
FAC1310P/SN76115N/LM1310

The Motorola MC1310P is a phase locked loop
stereo decoder first introduced in 1972. It is avail-
able as a 14 pin dual -in -line plastic device at approxi-
mately D. Equivalent devices are the Texas Instru-
ments' SN76115N and the National Semiconductor
type LM 1310.

These devices have the advantage that no induc-
tors are required in the external circuit with which
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COMPREHENSIVE HOME CONSTRUCTOR KITS

AS SPECIFIED IN THE RE.RONDO
COMPLETE QUADRAPHONIC HI-FI SYSTEM

CBS SQ. MATRIX DECODER °TM CBS
Complete kit. Post Free. Inc. CBS Licence Fee + VAT 80p

PREAMPLIFIER BOARD
Complete kit. Post Free. + VAT 30P

MASTER VOL./TONE/BALANCE BOARD
Complete kit. Post Free. + VAT 85p

POWER AMP BOARD AND HEATSINK (Stereo Pair)
Complete kit. Per Board. Post Free + VAT 75p

POWER SUPPLY BOARD COMPLETE
Post Free. + VAT 50p

MAIN SMOOTHING CAPACITORS (TWO regd.)
Post Free. + VAT 15p

MAINS TRANSFORMER

18.00

113.00

18.50

17.50

115.00

11.50

Post Free. + VAT 62p 16.25
CHASSIS -PUNCHED AND DRILLED WITH

+
I

VAT 32
SCREEp NS £3.25

ost F

RONDO CASE

HARDWARE PACK

CONTROL SECTION FASCIA

STEREO DECODER KIT

Post Free. + VAT I 7p d I .75

Post Free. + VAT 20p £2.00

Post Free. + VAT 35p 13.50

Post Free. + VAT 39p £3.98

STEREO DECODER READY BUILT AND TESTED
Post Free. + VAT 49p 14.98

GOLDRING GI01/2 TURNTABLE Less Cartridge £17.90Post Free. + VAT CI 79

DEUTSCHE ELAC STS 144/17 CARTRIDGE
Post Free. + VAT 69p £6.90

O U
U B
D
S S
P Y
E S
AT
K E
E M
R S

READY BUILT LOUDSPEAKERS
(Teak or White Veneer) Post E2.00. + VAT C4.40 f42.00 BASS DRIVE UNITS (2 per cabinet) 13.95Post Free, + VAT 39pPer Pair EACH

COMPLETE SPEAKER KIT WITH 4 DRIVE UNITS, CROSS-
OVER WADDING, ETC. (Four kits rend. for Rondo) f 18.50

Post SOp. + VAT L1.90
EACH

DITTO Per Pair 434.50
Post EI.00. + VAT C3.55 '"

DITTO Per Four 162.00Post C2.00. + VAT £6.40

SONAX
ELECTRONICS

SPENCER HOUSE

BRETTENHAM ROAD

EDMONTON

LONDON, N.18

Telephone

01-807 5544

TRADE ENQUIRIES WELCOME

TWEETERS (2 per cabinet)

CROSSOVER KIT (I per cabinet)

Post Free. + VAT 12p

Post Free. + VAT 25p

WRAPROUND CABINET (Teak or White Veneer)
Post 50p. + VAT 01.00

11.20
E ACH

12.50
E ACH

1E9.50
E ACH

PLEASE SEND ME

CBS SQ DECODER

PREAMPLIFIER BOARD Ll

MASTER VOLUME BOARD E
POWER AMP BOARDS

POWER SUPPLY BOARDS Li

SMOOTHING CAPACITORS E
MAINS TRANSFORMER

CHASSIS

STEREO DECODER KIT

STEREO DECODER BUILT L

READY BUILT LOUDSPEAKER
TEAK CABINET ( )

READY BUILT LOUD-
SPEAKERS WHITE
CABINET ( )

BASS DRIVE UNITS

TWEETERS

CROSSOVER KIT

CABINET KIT WHITE

CABINET KIT TEAK

COMPLETE SPEAKER KIT
WITH DRIVE UNITS
CROSSOVER WADDING,
ETC.

WITH WHITE CABINET
( )

C

[

P

DITTO WITH TEAK
CABINET )

GOLDRING G101 TURN-
TABLE LESS CARTRIDGE

ELAC 144 CARTRIDGE

Please insert quantity in open brackets

BLOCK CAPITALS PLEASE

PLEASE TICK BOX

RONDO CASE

HARDWARE PACK

CONTROL SECTION
FASCIA

MONEY

ENCLOSED

CHEQUE

P.O.

MONEY ORDER

NAME

ADDRESS

P.E.1/4
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WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
EM 13 x 8 3 8 or 15 ohm
EM 13 x 8. 150 d c 3. 8 or 15 ohm
EM 13 x 8. 450 tlw 3. 8 Or 15 Ohm
EM 13 x 8 type 350 8 ohm
EM 6iin 93850 4 or 8 ohm
EM 8 x 5 dicone roll's 8 ohm
Baker Group 25 3. 8 or 15 ohm
Baker Group 35 3. 8 or 15 ohm
Baker De Luxe 12W drcone
Baker Major 12in
Kef T27
14.1 115
Kof 8110
Eel 8200
Kel 8139
Eel DNB
Kel DN9
Kel DN12
Eel DN13
Fans Pop 100W 8.15 ohm
Fans Pop 60W 8 15 ohm
Fan. Pop SOW 8 15 ohm
Fan. Pop 25..2 25W 815 ohm
Fans Pop 15W 8.15 ohm
Fans Crescendo 15in 8 or 15 ohm
Fare Crescendo 12A 100W 8 or 15 ohm
Fane Crescendo 12B 75W bass 8 or 15 ohm
Fa ne 8071 Bin cl.c rollis 6 or 15 ohm
Fan. 8013T Bin 41,Cone 8 or 15 ohm
Goodman. Axent 100 tweeter
Goodman 8P 8 or 15 ohm
Goodmens 10P 8 or 15 ohm
Goodman. 12P 8 or 15 ohm
Goodman. 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodman. Twinaxiom 8
Goodman. Twinasiom 10
Elac 4 5. 59RM109 15 ohm 59RM114 8 ohm
Elan 631n 41,c roll's 8 ohm
Elac 6iin drcone 8 ohm
Elac 4m tweeter TWO
Wharton:Isle Bronze 8 R&DD
Wharfedale Super 8 RS DD
Wharfedale Super 10 RS -DD
Coral 6}m drcone rolls 8 ohm
Siren 6}in 3 or 8 ohm
Richard Allen 12in drc 3 or 15 ohm
10in x bin 3. 8 or 15 ohm
8in x 5in 3 or B ohm
7in x 4m 3 or 8 ohm
2j in 64 ohm or 70mm 80 ohm
Adaistra Hiten 10in lOW 8 or 15 ohm
Eagle DT33 dome tweeter
Eagle HT15 tweeter
Eagle CT5 tweeter
Eagle CT10 tweeter
Eagle MHT1O tweeter
Eagle FRO
Eagle rover CN23, 28. 216
Sp matching transformer 3-15 Ohm
Celestion MF1000 25W horn 8 or 15 ohm
CelestIon PS8 (for Unilex)
Celostion G12M 8 Or 15 ohm
Coloration G12H 8 or 15 ohm
Celestial' G15C 8 or 15 ohm
CelestIon G18C 8 or 15 ohm

Car Stereo speakers -ask for leaflet.

SPEAKER KITS
Wharfedale Unit 3
Wharfedale Unit 4
Wharlodone Unit 5
Richard Allan Twinkit
Richard Allan Triple 8
Richard Allan Triple Aasem.
Richard Allan Super Triple
Goodman. DIN 20
Fan. Mode One

£2 03
£225
03.80
E8 25
02 80
C2-50
E060
0750
£9.62
E7 50
£4 87
£5-50
£8.16
07.42

010.72
£1 82
Et 37
04,12

£275
021 45
£12 26
010,17
05.94
04 46

027.50
024.20

024 20
03.65

E2-64
ES 60

E3 SO
04 49
Ell 55

017.05
029.70

ES 79

07.61

£2 53

03 22
£2 59
01 21
£3 11
£5 50
E9-80
02 42
01.44
0.220
01.92
01.38

01,38

65p
E.280
05,45
03.66
El 25
0254
03.74
£4.45
£1.15
£1.10

E10.45
C2-18

£12.041
E1S-06
E24.00
03.00

ED 25
E14.50
£21.00
£7.95

Ell -75
£17-50
£20.75
TA- 58
£43 00

Kelkh 2 £24.75
Kofklt 3 £35-50
Peerless 2-8 £5 50
Peerless 10-2 08 - 47

Peerless 20-2 £10 41
Helms XLK 25 (pair) 018.17
Helm. XLK 50 (pair) E37 - 18

Stephen speaker kits and cabinets -send for free
booklet "Choosing a Speaker
PRICES INCLUDE VAT.
Free with orders over £7- Hi-fi Loudspeaker En.
closure book. All units guaranteed new and perfect.
Prompt despatch. Carriage and insurance speakers
35p each. speaker kits 75p each, tweeters and cross-
overs 20p each.
Carriage and insurance 50p per kit.

RADIOS/CASSETTES/AMPS
Grundlg RF310
Grundlg Signal 500
Grundlg Mariner TR865
Grundlg Elite Boy 500
Grundlg Melody Boy 500
Grundlg Melody Boy 1000
Grundlg Yacht Boy 210
Grundlg RF430 mains
Grundlg RF310 mains
Grundlg Top Boy
Grundlg Satellit 1000
Grundlg C230 cassette
Grundlg C402 cassette
Tandberg TP41
BASF 9301 radio/cassette
Buell VTR178 5 band (inc. AIR)
Trio KA2000A
Trlo KA2002
ITT/KB Colt
ITT/KB Golf Preset
ITT/KB Weekend Auto
ITT/KB Europa
ITT/KB SL53 cassette
ITT/KB Studio 60M cassette
ITT/KB Studio 73 stereo cassette
Koyo KTR1664 8 waveband
Koyo KTR1770 11 waveband
KoyoKTR1883 5 band (inc. AIR)
TEC 200 Radio/Cassette
Prices include VAT.
Carriage and insurance 75p. FREE with each radio -
world radio stations book.

PA/DISCO AMPLIFIERS
(carr. and ins. £1)
Baker 130W
Linear 30 43
Linear 40 00
Linear 80 lnr

FREE with speaker orders over £7
"Hi Fl Loudspeaker Enclosures- book. .411 units guaranteed
new and perfect. Prompt despatch.
Carriage and insurance 25p per speaker (tweeters and
crossovers 15p). ALL PRICES QUOTED INCLUDE VAT.

WILMSLOW AUDIO (Dept. PE)

021-25
E27-00
032-00
£27-00
027-00
£3875
£34-25
£2700
£2275
£111-75

£121-00
£28-00
f27-00
£37-75
058-00
£29.00
033-00
[41.00
01.115

£2125
018-00
018-00
£2282
f.29-32
044.00
ra-cio
E5650
E2350
E3100

£46.00
£25 00
E3000
E55.00

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire,
SK9 1HF. Radios, etc.: 10 Swan Street, Wilmslow, Cheshire, SK9 1HF.

Telephone: Wilmslow 29599.

ZIGGY'S 2001
ELECTRONICS Co. Ltd.

SPECS. MULTIMETER
U4324. Sensitivity 20,000 OPV
DC. Usually high current ranges.
3 amps a.c./d.c. Voltages
AC3 to 900V d.c. 0.6 to 1200V.
Resistance 500 ohms -20-200-
2,000k0. Transmission level-10 to +12d8. This high
quality instrument has diode
protection. Complete with
test leads, batteries, etc.
0340 plus 25p P. & P.

MULTIMETER 4313. Similar to above but
special features include 3 amp current range
and instrument is housed in metal case with
carrying handle. (Illustrated leaflet sent on
request.) ONLY 110.45 plus 30p P. & P.

SAN WA JP -5D
SPECS. 2000 OPV
1000V A.C.-0.C.
500 M/A current D.C.
A robust instrument with diode
protection. Only L6-64. P. & P.
20p.

MAINS TRANSFORMER
Eagle MT6, 6-0-6, 100 M/A,9Sp plus 6p P. & P.

MTI2, 12-0-12, 50 M/A, 95p plus lOp
P. & P.

Eagle Type MT280 6-0-6, 250 M/A 1 All
MTI50 12-0-12, 150 M/A C LI.43 plus
MT100 24-0-24, 100 M/A ) 12p P. & P.

R/S 13V 0.5 Amp C.T. 101.40
16-3V 0.3 Amp C.T. J plus 12p P. & P.

Ch Types 9V. I7V.
I Amp LI20 P. & P. 12p
2 Amp /1-65 P. & P. 12p
4 AMp £1 .95 P. & P. 20p
6 Amp 12.62 P. & P. 35p

POTENTIOMETERS
to or lin less switch (a 11,0 lin) I -S lip
6-10 I 1p each. II plus 10p each.
Sk0 50k12 500k fl
MO look° Imo
2.5k0 250k0 2m0
log or lin with switch 1-5 24p. 6-10 23p. 11 plus
lop.
dual less switch 1-5 39p. 5-10 37p. 10 plus 35p.
Any mix for Quantity Prices. P. & P. 7p.

MINI LOUDSPEAKERS
SD 50p. Sp P. & P.

3tin 80 50p. 5p P. & P.

ENAMELLED COPPER WIRE
S.W.G. 16, 18,20, 22, 24. 26, 2oz reels, 26p.
28, 30,32, 34, 36, 38, 40, 2oz reels, 36p.
Po 1-5, 10p. 6 plus, 15p.

ANTEX SOLDERING IRON BITS
Chrome Type for 15 watt Models.

All 26p each. Postage 5p.

TELESCOPIC AERIAL
Six Section, Swivel Base. Only 20p. P. & P. Sp.

TURNTABLE SERVICES
Headshells
G d SP25 Mk.I & II. Type M7
S.M.E 52 Shell
Thorens TP50 for TD150
Thorens TP60 for TD160
Goldring PH7 for GL8S
Head Slides Postage 5p
G d CI for SI-75 etc.
Garrard C2 for SP25 Mk.I11, SL95 etc.
B.S.R for MP60, 310, 510, 610
Jockey Wheels
G d SP25 Type etc.
McDonald MP60 etc.
Styli Diamonds for Sonotone
9TA/HC LP/78
9TA/HC LP/LP

LIAO
0.-77
E3.30
03.30
L3110

per item
50p
50p
50p

SSp
Sop

65p
95p

TRANSISTORS
BC107, 108, 109, all 9p each. Any six 50p.
P. & P. 4p.

EAGLE LT700 TRANSFORMER
40p. P P. 5p.
NEW M ULLARD DATA BOOK 1973/74
30p. P. & P. 5p.

FOR SPEEDY DELIVERY OF THESE
MINT CONDITION COMPONENTS
PLEASE SEND C.W.O. to ZIGGY'S 2001
ELECTRONICS CO. LTD., DEPT. P.E.3,
34 MABLEY STREET, LONDON, E.9.
All prices include VAT, please add postage where
indicated,
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they are used. This removes the possibility of
unwanted couping and the inconvenience of coil
design. The only components required other than
the integrated circuit itself are eight, capacitors, four
resistors, a variable resistor and an indicator lamp.

The functioning of these devices is essentially
similar to that of the CA3090 and therefore it will
not be described in detail. The voltage controlled
oscillator operates at 76kHz. Its frequency is
determined by the values of a capacitor and a vari-
able resistor in the pin 14 circuit (see Fig. 4.9).
The oscillator signal is frequency divided to produce
two 19kHz signals in phase quadrature to each other
and the 38kHz signal required for the decoding.

CIRCUIT ADJUSTMENTS
When the circuit is first used, the potentiometer

VR1 of Fig. 4.9 must be adjusted so that the oscil-
lator free running frequency is close to 76kHz.
(This operation is comparable with the adjustment
of the core of the inductance of Fig. 4.8.)

The frequency adjustment may be carried out by
connecting pin 10 to a frequency counter and alter-
ing the value of VR1 until the frequency at this
pin (3V peak) is 19kHz. If a frequency counter is
not available, VR1 should be adjusted to the point
at which the indicator lamp remains illuminated at
the lowest possible signal amplitude.

MULTIPLEX
INPUT C1

.4A1.H 2

FROM
DETECTOR 2pF

14

+9V

LAMP

C5 112nF

3.9

R2

kp

02

470pF

MC 310P
OR

SN76115N

% MI-

N 7

C3 SOnF C4 0 25pF

VR1 skn

SET FREQUENCY

19kHz
SIGNAL

3

13

C6

LEFT

OUTPUT

RIGHT

OUTPUT

L07 C8
1

12 0 .25 0.5
pF pF

RT

OV

Fig. 4.9. Diagram showing the MC1310P (or an
equivalent) used as a stereo decoder

PHASE

DETECTS

REFERENCE
SIGNAL

LFILTEROPP

PROGRAMMABLE
FREQUENCY

DIVIDER

DFrvEA
MOTOR

DIGITAL
TACHOMETER

Fig. 4.10. Block diagram showing how the phase
locked loop can be used in motor speed control

The capture range is typically ± 3 per cent. It may
be increased by reducing C2 and increasing RI and
VR1 in proportion, but this will result in increased
beat note distortion at high signal levels due to
oscillator phase jitter. Ideally the temperature co-
efficient of the time constant of Cl, R1 and VR1
should be minus 200 parts per million.

The capacitor C4 controls the stereo/monaural
switching delay. The switching time constant is
equal to C4 multiplied by about 53 kilohm. If pin 8
is earthed; the circuit will operate in the monaural
mode only.

INDICATOR LAMP
The MC 1310P circuit can drive an indicator lamp

in the pin 6 circuit which requires up to 75mA. (A
surge limiting circuit is incorporated in the device
which restricts the lamp current to about 250mA
when the lamp is cold.) The circuit switches to
stereo operation when the amplitude of the pilot
tone exceeds 16mV at the input.

If a simpler circuit is required at the expense of
performance, C7 may be omitted if R4 is reduced
to 100 ohm and C8 to 0.25/AF.

The audio outputs are 485mV r.m.s. when the
input is 560mV. The total harmonic distortion is
typically 0.3 per cent and  the channel separation
40dB at 1 kHz. The input impedance of the device
is 50 kilohm.

The minimum value of the load resistors R2 and
R3 is determined by the power supply voltage. It
is 2.7kI2, 4.5ki2 and 6.21(12 for supplies of 8, 10 and
I 2V respectively. C5 and C6 are the de -emphasis
capacitors; their values should be chosen so that
they give the desired time constant with R2 and R3
(50µs in the U.K.). If R2 = R3 = 2 7k1l, C5 =
C6 = 18nF, whilst if R2 = R3 = 6.2k11, C5 = C6
= 8n F.

MOTOR SPEED CONTROL
A basic circuit suitable for motor speed control

is shown in block form in Fig. 4.10. The speed of
rotation of the motor is "sensed" by a digital tach-
ometer; the latter produces an output pulse
frequency related to the motor speed. The phase
detector compares a signal derived from the tach-
ometer output with a very stable reference frequency
(such as that from a crystal oscillator). The motor
speed can thus be made as stable as the frequency
of the reference source.

CONCLUSIONS
Readers who have followed the whole of this

series will begin to appreciate the vast number of
applications for which phase locked loops can be
employed. Indeed, the number of applications is
limited only by the ingenuity of the user. Thus the
relatively new devices which are coming onto the
market offer a real challenge to the amateur experi-
menter as well as to the professional engineer.

It is difficult to forecast future progress in a
field such as electronics, but the writer feels that
phase locked loops will form part of many types of
radio receivers in the future, including high fidelity
systems, car radio receivers and communications
receivers. From the point of view of the amateur
enthusiast, applications in radio receivers are prob-
ably the most significant ones, but the professional
circuit designer will find many other fields for phase
locked loops also.
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G.W.S111111MISCOOmmo41111
AIIDIOTRONIC MODEL ATII.1
Top value 1,000 o.p.v.
pocket multirneter.
Hang..: 0/10/60/260/
1.000V. A.C. and D.C.
D.C. Current 0-1mA/
100mA.
Resistance:0/160 K ohms.
Decibels: -10 to +2248.
Size: 90 x 60 x 28mm.
Complete with teat leads.
111-95. Poet 15p.

RUSSIAN es Lutes Kumar=
Model 0437 10,000 O.P.V.
A Cult class versatile in -
Instrument manufactured in
U.S.S.R. to the highest
standards. Ranges: 25/10/
60/260/500/1,000V d.c. 2 5/
10/60/260/000/1,000V a.c.

D.C. current 1001ra/1110/
100mAIIA. Resistance
300 ohms/3/30/300K/3m 0.
Complete with batteries,
teat leads, Instructions and
sturdy steel carrying case.
OUR PRICE 6441. Post 25p.
MOM HO 50.000 O.P.V.
with overload protection
minor seals 0/0.6/2.6/20/26/
100/250/600/1,000V d.c.
0/25/10/25/100/250/600/
1,000V a.c. 0/50/4A/6/60/
600mA. 12 amp. d.c.
0/60/K/6 Meg./60 Meg O.
116.60. Post paid.
Leather ease 11-75.,

U4511 MIILTIRITER
Extremely sturdy instrument
for general electrical use,
667 O.P.V.
0/0.3/1.6/70/30/60/150/300/
600/200V d.c. and 76mV.
0/0.3/1-6/7-6/30/80/160/300/
600/900V cc.
0/300µA/16/6/16/60/160
600MA/1 6/6 amp. d.c.
0/1 6/15/60/160/600MA/
1.6/6 amp. cc. 0/2000 /3k/301r O. Accuracy
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case, leads and
Instructions. 68.76. Poet 26p.

HIOZI MODIL 7602
100,000 O.P.V. Overload
protection. Mirror scale.
0 3/00/1-2/1 518/6/12/30/60/
120/300/600/1,200V d.c.
16/3/6/12/30/60/160/300/
600/1,2000 cc.
16/30mA/3/6/30/60/150/300mA
6/12 amp. d.c. 2K/200K/
2 Meg/20 Meg ohm -20 to
+63dB. 11446. Poet 20p.

MODEM. 04060 RN
Giant 6in mirror scale.
20,000 O.P.V.
0/0-26/1/2 6/10/60/200/
1.000/5,000V d.c. 0/2.6/10
/60/350/1.000/5,000V cc. (-

0/60µA/1/10/100/600mA/
10 amp. d.c. 0/2K/200K/
20 meg.
-20 to +6042.
61346. Poet 36p.

TMZ MODAL T'W.6011 46 ranges,
mirror scale, .50K /V d.c. 3K/V a.c.

Volta 0-123, 0.25, 1.23,
6, 10, 26, 50, 125, 200, 500, 1,000v'
A.c. Volts: 1.6, 3, 5, 10, 25, 50, 12.).
250, 500, 1,000V. D.c. Current:
26, 60µA, 2.5,5, 23, 30,250, 300mA,
6, 10 amp. Resistance: 10K, 100K,
1 MEG, 10 MEG O. Decibels: -20
to +81-5dB. 68.110. Poet 17p.

TZ-66 VALVZ VOLTMETIE
28 range.. D.c. volts
1.5-1,600V cc. volts
1.5-1,60V. Resistance
up to 1,000 megohms.
200/240V r a.c. opera-
tion. Complete with
probe and instruction..
61740. Poet 30p.
Additional probes avail-
able: R.F. 10.12; H.V.
W40.
TEl Transistorised
S ignal Osserator. 5 ran-
ges 40010h-30MHz. An
inexpensive instrument
for the handyman.
Operate. on 9V battery.
Wide easy to read dale
500kB. modulation.
Si x Silo x 31in
Complete with inetruc-
tions and lead.. 0147. Post 2 P.

ALL PRICES ARE
SUBJECT TO 10% VAT

Model 1-10071110ILTIMUTIR/TRANIIIITOR
TRITER. 100,000 0.P. V.
mirror scale/overload protec-
tion. 0/0 12/0.6/3/12/30/120/
600V d.c. 0/6/30/120/600V cc.
0 / 12 / 600µA / 12 / 300mA / 12
amp. d.c. 0/10 K/1 MEG/100
MEG. -20 to +60dB. 001-2
MFD. Transistor tester
measures Alpha, beta and
Ico. Complete with batteries,
instructions and leads.
614.66. Pmt 25p.

LIS TRANSISTOR TRIM
Testa ICO and B.
Pay/ape. Operates from
9V battery. Complete
with all instructions, etc.
6346. Post 20p.

LB4 TRANSISTOR TEST=
Teat. PNP or NPN transistors.
Audio indication. Operetta
on two 1.5V batteries.
Complete with all Instructions.
ete.
1440. Poet 20p.

IAMODIIII 1317603
P.Z.T. V.0.11.
Input impedance 109.0.
Ranges: 0/026/1/20/10/50/
260/1.000V d.c. 0/2.6/10/50/
250/1,0000 cc. 0/260A/2.6/
26/250MA d.c. -20 to
+62dB. 0/6k/60k/500k/
591(1/60000 0. 61446.
Post 90p.

ICAXOD/JI 76.100
MULTITZBIT.R
High sensitivity teeter.
200,000 o.p.v. Overload
protection. Mirror scale.
Range.: 0/0.06/0.3/3/30/
120/600/1,200V d.c., 0/3/
12/60/300/11,200V s.c.

/ 6µA / 12mA I 120mA /
600mA / 12A d.c. 0/12A
a.c. -20 to +63dB. 0/
2k0/200k11 /29.0/200
MO. 111646. Poet 30p.

870 WTR MUMMY=
Feetorss a.c. current
ranges. 20,000 O.P.V.
0/06/2.6/10 / 50 /250/ 500 /

1,0000 d.c.
0/2.6/10/50/260/600/ 1,000V

0/60µA/1/10/ 100mA / 1 / 10
amp. d.c.

0/100mA/1/10 amp. a.c.
0 / 5K / 60K / 600K / 5ME0 / 50MEG.
-20 +62dB. 61740. Poet 26p.

HAMODZI 119.460 TRANSISTOR TUTU
High quality Instrument
to test Reverse Leak
current and D.C. current.
Amplification factor of
NPN, PNI', translators,
diodes, SCR's, etc. 4' X
40' clear scale meter.
Operates from internal
batteries. Complete with
instruction., leads and
carrying handle. 61140.
Post 30p.

MODEL Till GRID DIP
MIT=
Transistorised. Operates
as Grid Dip, Oscillator,
Absorption Wave Meter
and Oscillating Detector.
Frequency range 440kHz-
280MHz in 6 coils. 5000A
meter. 9V battery opera-
tion. Size 180mm x 80mm
X 40mm.

11510. Post 20p.
Till LAB TRITER
100.000 O.P.V.
6101 scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volt cc.
D.c. volts: 00, 20,
10, 60, 250, 1,000V.
A.c. volt*: 3, 10.
60. 260, 600, 1,000V. D.c. current: 10.
100µA, 10, 100,1100mA, 2.0, 10A. Resistance:
1K, 10K, 100K, 10 meg. 100 meg. Decibels:
-10 to +49dB. Plastic case with carrying
handle, size 71in x 61in x scam. 11905.
P. A P. 26p.

240° Wide Angle Ima
Meter,
MW1.6 60mm square 13.97
MW1-11 80mm square 6447

P. a P. 16p.

TM BINE /GUARS WAVE AUDIO
GENERATOR/
Sine: 20c/s to
200 kc/s on 4
bands. Square:
20c/s to 80 kc/..
Output Imped-
ance 6,000 ohms.
200/250V s.e.
Supplied brand
new and guaran-
teed with instruc-
tion manual and leads. 111740. Carr. 37p.

ART -SOS AP/1P
SIGNAL GRIIERATOR
All transistorised, com-
pact, fully portable. AF
sine wave 18 Hz to 220
KHz. AF square wave
18 Hz to 100 KHz. Out-
put sine/square 10v.
P -P. RF 100 KHz to
200 MHz. Output Iv.
maximum. Operation
220/240v. AC. Complete
with instructions and
leads. 1E046. Poet 50p.

MODEL ATI101
DECADE
ATIRNI7ATOR
Frequency range
0-200kHz.
Attenuator0ll1dB,
0.1dB step.
Impedance 600 w
ohms. Max. Input power 30dBm.
Size 180mm x 90mm x 65mm.
11240. Poet 37p.

RILCO AF -11A SOLID STATE SINN
SQUARE WAVE O.R. OSCILLATOR

S ine 18.200,000 Hz:
Square 18.60.000
Hz. Output max.

batteries. Attrao-
Operation Internal ("".41'+10dB (10 K ohms)

tree 2 -tone came
71in x 6in x 211n.
Price 1.1740. Carr.
17p.

T1.40 HIGH IIINETIVITY
A.C. VOLTMETER

10 meg. Input 10 ranges:
01/.003/-1/.3/1/ 3 /10 / 30 / 100/
300V. R.M.B. {cps. -1.2 Mc/e.
Decibels -40 to +50dB.
Supplied brand new complete
with leads and instructions.
Operation 230V. cc. 61740.
Carr. 25p.

TIE MODEL 117 P.E.T. RLDOTRONIC
VOLTMETER
Battery.operated, 11
meg Input. 26 ranges.
Large 41in mirror stale.
Sire 5 lin x 41in X 211n.
D.c. volta 0-3-1,200V.
A.c. volta 3-300V
8.0-800V P -P. D.c.
Current 012-12MA. Re-
sistance up to 2,000M ohm. Decibels -20 to
+61dB. Complete with leads/Instructions.
11740. P. A P. 20p.
MODEL 445A II
CIRCUIT TRANSIS-
TOR ITSTRIt
Checks true a.c beta
in/out. Check. Icbo.
Checks diodee in/out.
Checks SCR, etc.
Beta HI 10-500 LO
2-50 Ibco 0-5000µA.
220/240V a.c. operation. 617.00. Poet 25p.

RAMODER 3680.600
B ETAS= TESTER
Range 0-1,000
Megohms, 600 Volt.
Battery operated.
Wide range clear
meter 41' x 4'.
Complete with de-
luxe carrying case,
batteries, instructions.
615411. Poet 30p.

111111ILATION RI -

MODEL U4811 SUB -STANDARD
MULTI -RANGE VOLT ADMIT=

Sensitivity 330 ohms/
Volt a.c. and d.c. Accur-
acy 0.5% d.c. 1% a.c
Scale length 165mm.
0/300/7500A/10/3/70/
15/30/75/160/300/
750mA/1.6/3/7.5 amp.
d.c. 0/3/7.5/16/30/75/160/
30/ 760mA /1.6/ 3/ 7.6
amp. a.c. 0/76/150/900/
750mV/1-6/3/7.5.16-30/
76/150/300/750V d.c. 0/
760mV/1 5/3/7.6/16/80/
75/150/300/750V a.c.
Automatic cut out. Supplied con)Plett with
led lead., manual and test certificate..
645, Pod 60p.

11CA.1120 AUTOMATIC
VOLTAGE
STABILISER
Input 88-1260 s.c. or
176-2600 a.c. Output 120V
a.c. or 240V cc. 200VA
rating. 11147. Post 60p.

RIGULATID P
Solid state. Variable output
6-20V d.c. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/2400.
a.c. Blue 711n. x 51in. x
311n. 111946. Post 26p.

mums kIGULATMD
POWER SUPPLY
Solid date. Output 6, 9
or 12V d.c. up to 3
amps. Meter to monitor
current. Input 220/240V
cc. Rise Iin. X 31in. X
611n. 611.117. Poet 26p.

MODEL TZ400. 30,000
O.P.V. Mirror scale, overload
protection 0/06/3/15/60/300/
1,200V d.c. 0/6/30/120/600/
1,200V a.c. 0/30/µA/6mA/
60mA/300mA/600mA. MK/
80K/800K/8, meg. ohm -20 to
+611d13. 67.50. Post 16p.

413.

MODEL TE-1100. 20,000 O.P.V.
Mirror scale, overload protec-
tion. 0/6/16/120/1,000V d.c.
0/10/60/260/1,000V a.c. 0/60/sA/
260mA. 0/60K/6 meg 0 . -20 to
+62dB. 1445. Poet 160.

CI -6 PULSE OSCILLO-
SCOPE
For display of pulsed and
periodic waveforms in
electninic circuitaV EAT.
AMP. BandwidthlOMIlz.
Sensitivity at 100kHz
V AMES/rim. 0.1-25;
HOR. AMP. Bandwidth
500kHz. Sensitivity at
100kHz, V RMS/mm.
00-25; Pre -net triggered sweep 1-3,000µsec.;
free running 20-200,0001Iz in nine ranges.
Calibrator pipe. 220Onm x 360mm x
430mm, 115-230V a.c. operation.
1139. Carr. paid.

1'04 PORTABLE MILL() OPE
Bin tube, Y amp. Sensitivity
0.1V p-p/CM. Bandwidth
11.5cm-1-5MHz. Input
imp. 2 meg 0 26pF X amp.
sensitivity 0-9V. p-p/CM.
Bandwidth 1-5cps-800kHz.
Input imp. 2 meg 0 20pF.
Time base. 5 ranges 10cps-
300kHz. Synchronisation.
Internal/external. Illuminated 140mm
O 215mm x 330mm. Weight 1611b. 220/
240V a.c. Supplied brand new with hand-
book. 15540. Carr. 50p.

RUSSIAN CI -16 DOUBLE FRAM
OSCILLOSCOPE

5MIlz Pane Band. Sep-
arate Y I and Y2
amplifiers. Rectangular
bin x 4in C.R.T. Cali-
brated triggered sweep
from 0.2µ/sec to 100
milli -sec per cm. Free
running time but 50
Hz-IMHz.
time base calibrator and
amplitude calibrator.
Supplied complete with
all accessories and instruction manual
187. Carr. paid.

POWER RHEOSTATS
High quality ceramic construc-
tion. Windings embedded In
vitreous enamel. Heavy duty s

brush wiper. Continuous rat-
ing. Wide range available
ex -stock. Single bole fixing,
iin dia. shafts. Bulk quanti-
ties available.
ZS WATT. 10/25/60/100/250/500/1000 ohms
81'15. P. a P. 10y.
50 WATT. 10/26/60/100/250/600/1000/2600
or 5000 ohms. 1148. P. a P. 10p.
100 WATT. 1.5/10/25/50/100/250/600/1000 or
2500 ohms. 111144. P. a P. 15p.

130 VOLT A.C.
SO CYCLES

RELAYS
Brand .w. 3 sets of
changeover contacts at
5 amp. rating. 406 each.
Poet 12p (100 lots 1130)
Quantities available.
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OUR PRICE

PION DUALITY
CONSTRUCTION KITS

aissskass*ist.st W beano.
Co.!.nopt coo ottottorohoostr. say to

swains MD.,.

AF20 Mono Transistor Amplifier
AF30 Mono Transistor Pre -

Amplifier
AF310 Mono Amplifier (use two for

stereo)
AT5 Automatic Light Control
AT30 Photo Cell Switching Unit
AT50 400W Triac Light Dimmer/

Speed Control
AT55 1300WTriacLightDImmer/

Speed Control
AT56 2200W Triac Light Dimmer.

Speed Control
AT60 Psychedelic Light Control,

Single Channel
AT65 Psychedelic Light Control,

3 Channel
HF61 Medium Wave Transistor

Radio
HF75 FM Transistor Receiver
HMO FM Tuner Unit
HF325 Deluxe FM Tuner Unit...
HF330 Stereo Decoder for HF310/

HF325
HF395 Aerial Amplifier for AM/

FM Binds 1, 2 & 3
(3P310 Stereo Pre -Amp for use

with 2 x AF310
013330 Tremolo Unit for Guitars,

etc.
NTIO Power Supply 100mA, 9V

Stab. 12V Unstab.
NT300 Professional Stabilise I

Power Supply 2 x 30V, 2 2
Amp

NT905 Transistor Convertor 121
15V a.c./d.c. to 6V, 7.5V or
9V d.c.

NT310 Power Supply 240V a.c
to 2 x 18V d.c. at 2 amps

NT315 Power Supply 240V Lc. to
45-15V d.c. at 500mA

AEI 100mW Output Stage
AE2 Pre -Amplifier
AE9 Diode Receiver .

AE4 Flasher
AE5 Astable Multivibrator
AE6 Monostable MultIvibrator
AE7 RC Generator
AE8 Bass Filter
AE9 Treble Filter
AE10 CCIR Filter

£4.80

12.131

£5.91
£2.58
£5.70

£4.80

£5.70

£8.90

£7.80

£14.55

13.33
£2.88

£15.81
£24.12

E£190

£1.77

£21.27

£7.50

£8.15

£12.51

£4.50

£4.80

£9.57
£1.85
11.28
£2.00
£1.09
£1.05
£1.02
£1.08

99p
99p
99p

IDEAL GIFT FOR ALL AGES!
AMATEUR ELECTRONICS
The professional book for the amateur --
covers the suble,ct from basic theories to the
advanced electronics of today. 347 pages of
Invaluable information and diagrams
Complete with free circuit board for building
10 of the projects described in the book.
(Components extra). OUR PRICE MPH
(No VAT). P. A P. 25p plus VAT.

"YAMABISHI" VARIABLE
VOLTAGE TRANSFORMERS

Excellent quality at low cost. All models -
Input 230v. 50/60 c/s. Variable output
0-260v.

MODEL S-260
GENERAL
PURPOSE
BENCH

MOUNTING
IA . 18.75 (30p)

2.5A 110.00 (35p)
5A . 114.70 (37p)
8A 126.80 (50p)

10A .. £28.10 (75p)
12A .. 12940 (11)
20A 17240 (1125)
25A P72.60 (11 30)
40A 210840 (61 50)

MODEL
S -260B

Panel mounting
IA 18.76 (30p)

2 5A 110.00 (35p)
(Postage and packing
is shown in brackets)

AUTO TRANSFORMERS
0/115/930V. Step up or step down. Fully
shrouded.

80W
150W
300W
500W

1000W
1500W
2250W
5000W

£2.86
£300
14.00
15.80
18.25

111.25
119.00
140.00

P. & P. 18p
P. & P. 18p
P. & P. 13p
P. & P. 33p
P. & P. 38p
P. & P. 49p
P. & P. 50p
P. 61P.8

REFLEX HORN SPEAKER RUH.6
Built in driver unit.
Impedance 16 ohm. Power
rating 10W. Response 380-
7,00011x. Approx. aim
6in x Bin. Weatherproof
and shock proof.
£4.97 P. & P. 30p

CLEAR PLASTIC PANEL METERS
USED EXTENSIVELY ET INDUSTRY, GOVT. DEPTS., EDUCATIONAL AUTHORITIES, ETC.

Over 200 ranges in stock -other ranges to order. Quantity discounts available.
Send for fully illustrated brochure.

50µA £3.40
50.0-50pA . £3.40
100pA 6405
100.0400µA 1346
2000A 1840
500µA 1846
1,05 13.10
5mA 13.10

TYPE SW.180 100mm x llOmm Fronts i Type MR.85P. 4tio. x 4fin. Fronts
60µA 14.15
50-0-50µA 15.98 500mA
100µA 13.95 1 amp.
100.0.100/JA . 1840 5 amp
500µA 18.70s.
1mA 18.8015 amp. ...
20V d.c. 1360 10V d.c. ..
50V d.c. ... 1340 5 amp. d.c. . 1 60 20V d.c. .
300V d.c. 13.60 300V a.c. .../3.70 50µA
I amp. d.c. .. 13.60 VU Meter ... 14.30 I 60-0.50µA ::::: 2,41;,. - ..c..

Type 8D.830 8.9.5mm x 110mm Fronts 14.25 300V d.c. . .11

104mA00-0-100µA . 1406 15V a.c. ..
50mA

13.10
13.101500"A

LI: roVe .-
ii ,;;cirt;A.

10mA

100ntA . 12101 '""5000-.6004A . £3.90 VU Meter .500mA . £3.1011mA
l amp.. £5.10 1-0.1mA .... Saga:9900 1 5 amp.Le:: ..

10 amp. a.c.10 amp. 13'10 10mA
133:10° 50mA

uss:90so 3200 amampp...a..0c...5V d.c.
10V d.c.

5 13 1°15mA 13.90

Type 8D.460 48mm x 69.5mm Proofs
£0µA 12.80 I amp. 12.60 5.n1
50-0-50µA . £2.80 5 amp 1240 10mA100p.A £2.76 10 amp. 12.60 50.A
100-0.100pA £2.76 5V d.c. . /2.60 100.A
200nA 1270 10V d.c
500µA 12.55 20V de £2.80 Type MR.66P. 8110. x

5,oA
imA 42.60 50V d.c. £2 60 50µ5 111.70

10mA 22.6° 300V d.c.£2 80 50-0.60µA ... 1111.16
12.80 ,,,, ,., ,., 100/./A 13.13

50mA 12.60 "' 1" --.'" 100-0-100uA
'

4140
100mA 82.80 300V a.c ... 02.70 2000A 18.05
500mA 1240 VU Meter . . 12 90 500µA 1246
Type MR.46P. Ma. square Fronts. 500.0600µA 12.80

18.6050µA 1240 5 amp. 1240 L,, 82.6050-0.50µA ... Z2.66 10V d.c. .. £2.40 ift,A 12.60100µA. - . 1260 20%' d.c. ... 1240 50.A
100.0-100pA £2.50 50V d.c. .. 12.40 100mA .. 1£12:0800200µA £2.50 300V d.c. . . £2.40 500mA 12.60

13.90
33.90
£3.90
13.90
£3.90
£3.95
£3 90
43.90
1390
£390
£3.90
13.95
£3.95
£3.90
£4.56
£3.90
1340
18.90
13.90
63.90

3200%V, 0d..ec..

£3.10E310

m'1T: BD.6£0 83.6mm x 86mm Fronts

300V d.c. £310 50-0-50pA "13:00: 51MammpA.

1240
22-90

10V a.c. .... 13.30 100µA
300V a.c. . /3.30 100-0-100µA 1323:00" '?., 2:.14.... £1 202:990
VU Meter .. 13.50 200p.A 18.00 5V d.c. £2.00

500pA 112.95 20V d.c. .. 1240
wee 50V d.c. . £2.90
112.90 300V d.c. 02.90

1220 ° 3g4TV &Sr

£3.00
.c 23.00

6.90 VU Meter 13.16

300uA £2.46
500.0.500µA 12.40
(mA £2.40
5mA £2.40
10mA £2.40
50mA £2.40
100mA .. £2.40
500mA £2.40
1 amp. 1240

15V d.c. 12.40
300V d.c.... 1240
13 Meter linA . 1240
VU Meter ... 12.70
1 amp. a.c. . 12.40
5 amp. a.c. . 12.40
10 amp. a.c. 1240
20 amp. .c. 12.40
30 atop. a.c. 1240

Type MR.811P. 1 21/38in. square Fronts.

300m5 22.25
500mA
750mA
1 amp.
2 amp.
5 amp.
10 amp.

501/A 12.65
50-0-50µA 1240
100pA 12.45
100-0.100µA 12.40
200µA 18.25
500ja £2.25
500.0.500µA 2245
lmA 1225
20-ImA 1245
2mA
5mA 12.26
10mA 12-2.6
20mA 12.85
50mA 6.25
100mA 12-26
150niA 12.25

/2.25
12.25
0.25
2245
12.25
12.26 " SEW "

1 amp. 22110
5 amp. 1240
10 amp. 12.60
15 amp 12.60
20 amp. 12.60
30 amp. 1240
50 amp. 12-905v d.c.12.60

851o. Fronts
10V d.c.
20V d.c.
50V d.c.
150V d.c. . .

300V d.c. ...
15V .c.
50V a.c.
150V a.c.
300V a.c. . .

500V a.c.
S Meter 1mA
VU Meter
50mA a.c.
100mA a.c.
200mA a.c.
500mA a.c.
1 amp. a.c. .

5 amp. a.c.
10 amp. a.c.
20 amp. a.c.
30 amp.  c 

1240
1240
6240
1.2-60
12.60
12.80
22.80
12.80
MAO
12.80
!PM
1970
12.60
£2.60
12.601
1260
1260
/2.60
1240
12.60
1240

20V d.c. . 1225
50V d.c. ... 1225 2ttu. dsep.
100V d.c. . 12.26 50µA 6.76 500µA 1340
150V d.c. .. 12.26'50-0.50µA ... A3.60 lmA 13.20300V d.c. ... 1225 100µA 13-60 300V a.c. .. 13.25500V d.c. ... 18.261100.0-100µA . 13.50
750V d.c. ... 12.251200mA 18.40 VU Meter ... £3.86
15V a.c. ... . 12251
50V d.c. .... 1220
150V a.c. ... 2230 *MOVING IRON-300V a.c./280
500V a.c. ... 12.80 ALL OTHERS MOVING COIL 30ov 'Is' £3.00
S Meter linA . 12.30 1 amp. d.c. .. 23.00
VU Meter ... less Please add postage 5 amp. d.c. .. £3.00

"Sew" Educational Meters
Type EDAM has
overall 100mm x 90mm
x 108mm.
A new range of high
quality moving coil
instruments Ideal
for school experi-
ments and other
bench applications.
3M. mirror scale. The

meter movement is easily accessible to
demonstrate Internal working. Available
in the following range :

50µA 1840
100nA 1240
50-0-50µA . 18.40
1mA 1595
1-0-1mA 1595
IA d.c.
5

16.96
6A de c 1545
5V d.c. . 16.96
10% d c. 15.95

15V d.c. 16.95
20% d.c. 1525
50V d.c. . 115.95
300V d.c. . . 1545
Dual range
500mA/5A d.c. 87.00
I/15A d.c. .. 17 00
5V/50V d.c. . 117-00
5/15V d.c. 17 00

T111111111E.52P. 2tIo. square hoots.
50µ4 13.50 10V d.c. .. 12.50
50-0-50µA 1111.05 20V d.c. .. 12.50
100nA SAGO 50V d.c. . 12.50
100-0400/4A 1245 300V d.c. 1250
500µA 12.66 16V a.c. . 1260
lmA 12.60 300V a.c. . 1240
5mA 1240 El Meter 1mA 22-80
10mA 1240 013 Meter . 411.60
50mA 12.50 1 amp. a.c. 12.50
100mA 112.50 5 amp. a.c. 12.60
500mA 1240 10 amp. cc 12.50
1 amp. 1240 20 amp. a.c. 12.50
5 amp. 1240 30 amp. a.c 12.50

"Sew" Bakelite Panel Meters
Type ltR.66. Silo. square Fronts.

1 amp. 42.60
2 amp. 42 00
5 amp. . 12.60
15 amp.....1210
30 amp.... 62.60
50 amp. ... 62.60
5V d.c. 12.60
10V d.c. 12.60
20V d.c. . 12 60
50V d.c. . 21.60
150V d.c. £2.60
300y d.c. 12.60
60mV d.c. 22.00

',5µA £4.6 I 100n3V d.c 12.90
.50µA 1256 30V a.c. 12.66
50-0-50µA 13.05 50V a.c. . 12 65
100µA /3.00 160V a.c. 12.66
100-0-100µA 13.00 300V au.. 12.6
500isA 12.70 500V a.c. £2.6
500-0-500µA 12.60 500mA a.c. . 12.60
1mA 12.60 1 amp. a.c. . 42.60
1.41-1mA 12.60 5 amp. a.c. . 1240
5mA 12.60 10 amp. a.c 12.60
10mA 22.60 20 amp. a.c 12.60
50mA 12410 30 amp. cc £2.60
100mA 12.60 50 amp. a.c. £2.60
500mA 1240 VU Meter . ULM

10V d.c. sem EDGEWISE METERS
15V d.c. 12.251

Type PE.70. 3 17/32in. x 1 15/32m. x
Type 3-80 80mm square Proofs
50µA 13.60
50-0-50µA 0.40
100pA 13.40
100-0-100µA 2230
Mita £3.05
lmA 13.00
20V d.c. 18.00
60V d.c. £3.00

300V a.c.
VU Meter .. ALTO

EA.4I REVERBERATION AMPLIFIER

Self contained, tran-
sistorised, battery
operated. Simply
plug in microphone,
guitar, etc., and out-
put into your amplifier. Volume control,
depth of reverberation control. Beautiful
walnut cabinet. 71in x 310 x 4I in.
OUR
PRICE E750 P. P.15p

1021 STEREO LISTENING STATION

For balancing and
gain selection of
loudspks. with addi-
tional facility for
stereo headphone
switching. 2 gain con-

trols, speaker on -off slide switch, stereo
headphone sockets bin x 4in x 21in.

PR CE 22825 PAP.

MP7 MIXER PREAMPLIFIER
Battery operated.
Olin x Sin x Sin,
Inputs Mica: S x
3mV 50K: 2 x 3mV
600 ohm. Phono

mag. 4mV 50K. Phono ceramic 100mV 1
meg. Output 250m V 100K.

PR CE 28.97 PA!

3 -STATION INTERCOM NE.630

Master and two substations. Can be used on
desk or wall mounted. Complete with cable
and batteries
OUR
PRICE 25.25 50p

BVD.S VERN ER TUNING DIAL
Approx. 7-1 ratio planetary drive vernier
dials. Log scale 0-180 degrees. Blank
scales 1 to 5. Scale width 441n. Dial size

Sin X 31n. Overall size
7lin x 41lo x !fin
deep including knob
and coupling. tin din.
shaft.

ZI.82 P. & P. 15p

ALL PRICES ARE SUBJECT
TO IV, V.A.T.

°ALSO SEE
PREVIOUS PAGES

Send S.A.E. for new 8 -page list of
Semiconductors and Valves
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DWI GRAMM SCIERnmoup
FANTASTIC VALUE TRIO
QUALITY ENGINEERED

COMMUNICATIONS UNITS

TRIO JR599 RECEIVER
9 wavebands covering 113-
29-7MH., 144-146MH. and 10.00
Mils WWV. SOB, CW, AM and
FM. AF output more than 1W.
S. Meter. Squelch control. BFO.
Variable RF and AF controls.
4-16 ohm output and phone jack.
Power requirements 100/240V a.c..
42-14V d.c.

17:

lit

Px CE 2132'50

PR CE 213250TRIO 9R59DS
TRIO 9R59DS

RECEIVER
4 bands covering 550kHz 40MHz
continuous and electrical band.
spread on 10, 15, 20, 40 and 8f)
metres. 8 valve pl. 7 diode
circuit. 4/8 ohm output and phone
jack. SSB.CW. ANL. Variable
BFO. 8 meter. Sep. bandepread
dial. IF frequency 445kHz audio
output 1.5W. Variable RF and
AF gain control. 115/250V ac.
Size: 7in x 13in x 10in with in
struction manual.

Cur.
Pala

Can.
Paid

- le
170

a " 0

OUR
PRICE 24250 Carr.

Paid
Full range of Trio stocked

TRIO JR3I0 SSB
RECEIVER

Covers 3.5, 7, 14, '21, 28, 28.5 and
29.1MHz bands, and WWV
15MHz. SSB, AM and CW. AF
output more than IW. Crystal
controlled BFO for 88B. 8 meter.
ANL, etc. A.c. 110/120-220/240V.
Size 330 x 179 x 3100oto
OUR
PRICE Xi

Carr.
Paid

TRIO TR2200 TRANSCEIVER
Fully tran-
sistorisedportable
VHF Trans-
ceiver. Will
transmit and

channelsbetween
144-146MHz. 1W transmitter.
12V d.c. internal or external
supply. Built in charger for ni-cad
cells. Power/volume switch,
squelch control, channel selector,
mike socket, earphone/external
'meeker locket. Complete with
microphone, 14448, 14472 and
145.32 crystals.
OUR
PRICE E70'50 Zed'

UR-1A RECEIVER

4 Bands covering 5501E11z-9011Hr.
FET, B Meter. Variable BFO for
SOB. Built-in Speaker. Band -
spread. Sensitivity Control. 220/
240V a.c. or 12V d.c. 12! x Olin
x 71n.Brand new with instructions.
OUR
PRICE £25.00 ggr.

UNR 80 RECEIVER

4 awls covering 550kHz-3011Hs.
BYO Bullt-in Speaker 220/240V
cc Brand new with instructions.
OUR Carr.
PRICE 215.75 97p

LSO tiff
PAGFS

BELTEK W5400
CAR TRANSCEIVER

Solid state mobile transceiver for
12V d.c. neg. use. Transmits and
Receives on any 12 of 28 channels
between 144 and 146MHz. Power
output IOW and 1W switcbable.
Controls: Volume/on/off, squelch,
channel selector. Internal 3in
speaker. Complete with dynamic
mike, PTT switch, three sets of
crystals for 144.48MHz,
144.60MHz, 145.00MHz, mount-
ing bracket and instructions.

OUR
PRICE 275'00 Zed.

LAFAYETTE HA -800
RECEIVER

General coverage 150-400kHz,
550kHz-30MHz. FET front end,
2 mech. filters, product detector,
variable BFO, noise limiter, S
Meter Band.pread. RF Gain.
15in x Olin x 13iin. 18 lb. 220/
240V a.c. or 12V d.c. Brand new
with Instructions.
OUR

blipPRICE £50.00

SPECIAL BARGAIN!
PHONIC 10, TWO-WAY

SPEAKER SYSTEM
Matched pair
of compact
book/Melt spea-
kers of unique
design incorp-
orating 2in.
high frequency
tweeter and 6
in. woofer. 8
ohms imped-
ance. 10 watt.. power handling.
Sire 345 X 228 x 110mm.
O W 8 SPECIAL PRICE

L8.85 P. & P. p.
plus VAT

FERGUSON
3416 STEREO TAPE DECK
4 track, 7

31, 11 i.p.s.
Stereo mono
record/play.
7in reels. In-
puts for dyna-
mic mikes,
radiogram. Complete with cover.
OUR 41 .9lE Carr.
PRICE X

.0
75p

BSR 8 -TRACK PLAYER
CHASSIS
Famous
BOB 8track
chassis ae
used in
Model
T D 8 S
complete with silver
and black escutcheon
ready to fit into cabinet. Output
125mV A.C. 240V. Overall sire
approx. 185 x 215 x 80mm.
OUR .08.95 P. & P.
PRICE OG 500

HAND HELD
2 -WAY
WALKIE
TALKIES

Battery operation. Volume and
squelch controls. Call button and
press to talk button. Telescopic
Aerial. Complete with carrying
cases.
81CYFON
100mW, 524.90 pair, post 50p.
P302 2 CHANNEL
300mW, 55240 pair, poet 50p.
P1003 3 CHANNEL
1 watt, 571.25 pair, poet 50p.
LICENSE REQUIRED IN U.K.

AUDIOTRONIC AHA101 STEREO
HEADPHONE AMPLIFIER

All silicon
transistor
amplifier
operates
from meg.
netic cera-

mic or tuner inputs with twin
stereo headphone outputs and
separate volume controls for each
channel. Operates from 9V
battery. Inputs 5mV/100mV.
Output 1OmV per channel.
OUR
PRICE £7.50 P. P.20p

SWR METER -
MODEL SWR-3
Handy OWE Meter
for transmitter
antenna alignment
with built in field
strength meter.
Accuracy: 5%,
Impedence: 520,
Indicator: 100/zA
d.c., Full Scale
5 section collapsible
antenna, Size: 145
X 60 x 60mm.

OUR
PRICE 24.25 P. a P.25p

AUDIOTRONIC
STEREO HEADPHONES
LSH2O. Individual
volume controle.
Stereo mono switch.

ohms. 40-
19,000Hz.
13.50 P. & P. so.
1,81130. Open hack
type. Individual
tone and volume
control.. 8 ohms.
30-20,000Hr.
1540 P. a P. sop
LSH40. Two way
speaker system.
Individual volume
controls. 8 ohms.
20-20,000Hz.
16.95 P. a r.30,
L81/60. Sin speaker
units. 8 ohms.
20-20,000112. Com-
plete with sipped
carrying case.
£8-50 r. a r. sop
LQH400. 4.channel
dynamic head-
phones. Each ear-
piece has 4 drive
units. 4-32 ohms.
20-20,000Hz.
0.95 P. & P. sap
110150. Electro.
static with self
powered energiser
and control unit
with headphone/
speaker selector.
4-32 ohms. 20-
24,000 Hr.
E15.95 r.&P.30p

AUDIOTRONIC
ACD13130 STEREO
CASSETTE DECK

A beauti-
fully styled
4 track
stereo deckwith an
outstand-
ing specifi-cation
offered at a
remarkably low price. Incorporate,
a host of features including switch -
able noise filter, normal/chrome
tape selector, twin VU meter,
slider record/playback level con-
trols, front panel headphone
socket, recording indicator lamp,
phono/Din line input sockets,
3.5mm mike input socket., etc.,
etc. Frequency response 40-
12kHz (40-16klir Cr02). S/N
-45dB. Crosstalk -45dB.
Separation -35dB. Noise limiter
-6dB at 10kHz. Complete with
phone connecting leads.
OURPRICE£3950r.not

AUDIOTRONIC
DIGITAL CLOCK/
AM -FM
RADIO
ADC. I

Covers AM 540-1600KHz. FM
88-108MHz with AFC. 24 hour
leaf type digital clock with one
minute division time change.
Illuminated dial. 24 hour alarm
setting. Wake up to the sound
of music or loud buzzer. Unique
sleep switch will automatically
turn off radio when you have gone
to sleep. Slider volume control.
Internal speaker plus socket for
earpiece or pillow speaker. A.c.
240V. Size 254 x 92 x 178mm.
Complete with earpiece, and oper-
ating instruct ions.

IC
OURPRE £1 2.50 "P.50p

NOW AVAILABLE
ADC. 2 DELUXE

VERSION

?,NrcEE1 4.95 P.41'.50p

AUDIOTRONIC
AMR -9000 GLOBAL
AM/FM PORTABLE

10 wave-
band. cover-
ing A.M.:
635 - 1805
kHz: L.W.:
150 - 380
kHz; M.B.:
1.6 - 4.0
MHz ;81.W1.
4.0 - 8.0
Mlle; S.W.2; 8-0-1.6MHz; 8.W.3:
16-241EHz; P.S.B.1: 30-50MHz;
P.S.B.2; 148.174MHz; P.M. 88-
108MHz ; A.I.R.: 108.136MHz.
Features time zone map and
timing dial. Large clear scale.
Telescopic aerial and built..
aerial. A.F.C. on P.M. 6in x 4In
speaker and personal earpiece.
Battery/mains operation. Size:
345 X 133 X 305mm.

OUR P.&P.
PRICE £3600 50p

AUDIOTRONIC
A R1000 Sportsman
AM/FM Portable
wavebands

covering A.M.:
535 - 1065kHz:
F.M. 88-
108MHz; A.I.R :
108 - 135MHz;
P.B. 147-
I74MHz; W.B.
162.5MHz Large
horizontal slide
dial with logging
scale. Slider
volume and
squelch controls. 7 section tele
scopic aerial for F.M. and built n
ferrite bar for A.M. A.F.C. Sin
speaker. Earpiece socket. Green
leatherette covered cabinet with
metalside panels. Size 152 X 79 x
219mm. Battery/mains operation.

N4E211.50 Par
AUDIOTRONIC
AM/FM PORTABLE
RADIO AR3000
4 wavebands cover-
ing FM 87-108MHz,
MW 510-1605KHz,
LW 145-285KH5,
SW 5.8-12.5MHz.
Push button wave
change plus AFC
and on/off. Thumbwheel tuning.
Slider volume and tone controls.
Earphone socket. Built In and
telescopic aerials. Car aerial
socket. Battery/Maine operation.

PR CE 214.95 P.IP.57p

AUDIOTRONIC
AHP8D 8 TRACK

STEREO TAPE DECK
Can be used
with most hi -11
amplifiers.
Push button
track selector
andilluminated
track indicators. Attractive
cabinet with black and silver trim.
Output level 750m V . 220/240V a.c.

PUIE211.95lia
FANTASTIC OFFER!
PORTABLE CASSETTE
RECORDER CTS050
Instant recording and
playing. Piano key con-
trols. Automatic
level control. Built
In speaker. Com-
plete with remote
control, micro-
phone, carry-
ing case
and
shoul-
der
strap.
OUR
PRICE £850 15'604
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etc. Complete
plugs.
OUR .112 5.95 P. & P.
PRICE ono 809

NEW STORE IN
TUNBRIDGE
WELLS

SAVE UP TO 331/3% OR MORE! INIS
SH828 STEREO
HEADPHONES

Outstanding
value. Soft ear -
pads, adjust-
able headband.
8-16 ohms. 20-
:0,000 Hz.
Complete with
lead and stereo
plug.

OUR
PRICE £1 17 P.P.

LHO2S STEREO
HEADPHONES

Lightweight
headphone.
with padded
earpieces. 4-
16 ohms. 20-
20,000 Hz.
Complete
with 6 ft
cord and
plug.

PRICE
ti

.9 SO7 p
P. & P.

TE1018 DE -LUXE MONO
HIGH IMPEDANCE

HEADSET

OUR
PRICE

Sensitive magnetic
headset with soft
muscle. Imped-
ance 2.600 ohms
(d.c. 800 ohms).
Frequency response
200-4.000 Hz.

E225 P.

OUR
PRICE

DHO2S STEREO
HEADPHONES
Wonderful value and excellent
performance combined. Adjust.

able head-
band. B

ohm im-
pedance. 20-
12.000 cps.
Complete
nod plug.

I '
%OP' 9°

-41j')2225
BH001 HEADSET AND
BOOM MICROPHONE

Moving coil.
Headphone
Imp. 16 ohms.
Mike imp. 200
ohms. Ideal
for language
teaching, com
municationa

with leads and

STEREOSOUND
SPEAKERS
Matched pair
of bookshelf
speakers. De
luxe teak
veneered fin-
ish. Size 141
in x 910 x 75
in 8 ohms. 8W
RMS. 16W
peak. Com-
plete with

N lead.

£1 2.95 itriff

Features 24
hour alarm
setting with
built M
buzzer. On/
off and auto alarm "sieer switch.
Automatically turns off TV,
radio, light, etc. and with auto -
setting will switch on again when
required. A.c. 240V operation.
Switch rating 250V, 3A.

OUR inb5.9c P.&P.
PRICE iKe 10 90p

OUR
PRICE

DIGITAL CLOCK MECHANISM
DT.55B

4

BINATONE DS100
DIGITAL
CLOCK
240V
maim
operation. Ivory case with large
cider numbers for hours. minutes
and seconds. Approx. size 61in x
3M x 31in.
OUR
PRICE £4.50 3 "P.0p

AUDIOTRONIC
A CR 3500

CAR RADIO

Manual tuning of Medium and
Long waves. 12V pos. or neg.
earth. Complete with speaker,
mounting brrcketa and instructions
OUR
PRICE £7.50 P500

EMI LOUDSPEAKERS
Model 350. 19in x
Sin with single tweeter
/crossover. 20-20000
Hz. 15W RMS. Avail-
able II or 15 ohms.I S7.25 each. P. & P.T) 37p.
Model 400. 13in x
81n with twin tweeters/
crossover. 55.13,000
Hz. 8W RMS.

Available 8 or 16 ohms.
£3 82. each. P. & P. 25p.

AUDIOTRONIC
53/57 CAMDEN RD. LOW NOISE CASSETTES

Top HI-Fi quality in library cases
TUNBRIDGE WELLS 0,80E 111.2611 610 .59,26SS

C90 81.86 83.02 68.50
Tel. 23242 0120 £2.29 £4.48 110.611

P. A P. 15p Post Free

RECORD DECK PACKAGES
Carriage and Packing 759
Complete unite with Stereo
cartridge ready wired in plinth
and cover.
GARRARD
2025 TC/9TA1ICD e11.35
SP25 111/0800 11640
SP25 111/M44E 217 95
SP25 111/M44-7 117.50
SP25 111/M55E 118.50
SP25 111 Module/3175.6 11945
AP76/6800 126.45
AP76/0800E 52865
AP76/3144E 127.70
AP76/M44-7 127.20
AP76/31551: 128.30
AP76/M76ED 13440
AP76 M76E.T 130.90
AP76 Module M76-6 £29.10
AP76 Module (lees cartridge)

12346
86E1B Module/M75.6SM £3230
AP96 Module M75-6 233.20
ZERO 1006 Module/M93E 14445
ZERO 100SB Module/1175-6SM

644.20
BAR. McDONALD
210/SC7M 17.40
MP60/0800 216.60
MP60/TPD1/ADC K8 115.80
MP60/1144.7 47.50
HT70/TPD1/0800 11940
610/TPDI/ADC KB 11810
GOLDRING
OL72/0800 68420
0L75/0800 £89.10
01,75/G800E £4156

RECORD DECKS
Carriage & Packing 60p
B.S.R. McDONALD
C114 Mini
C129 Mono
C137
510/TPD1
610
610/TPD1
710
810
MP60
M P60/0800
MP60/TPD1
MP611/TPD2
HT70
EIT711/0800
HT70/TPD1
CONNOIS2EUR
BDI Kit £10.20
BD1 Chassis 112.50
BD2/SAU2/Chaesla 12540
BD2/8AU2/PlInth/Cover 13245
GARRARD
2025 TIC Less Cartridge
2025 TC/K840A
SP25 III
SP25111/0800
8P25/M75-6
866B
fiL65B
FIL72B
SLOSH
401
ZERO 100
ZERO 1008
ZERO 1005B
GOLDRING
099 122.50
0101P/C 2250
13L69/2 £11575
GIL72 .4
GL72/P 138M5459
0L75 1132.20
GL75P 141.85
0L78 P/C 168.26
0L85/P/C 972.00
=OREM
TD125I11
TD125A D/1l
TD160C
TL165

13.95
15.50
17.00

612.55
110.55
11840
12145
226.80
0325

610.90
£18.20
£11.26
111.80
S14.25
21645

16.35
£8.95
99.25

11095
113.90
918.60
/11.15
217.75
228.00
22445
23440
931.40
927.00

S.59-40
192 05
1.50.80
143.80

SINCLAIR CAMBRIDGE
CALCULATOR
To build yourself.
Complete kit of
parts with step by
step instructions
to build a full
specification
pocket sized
calculator.

OUR PRICE

£24.95
P. & P. Free

(Also available
ready built (Rec.
Price £29.95).

OUR £2720 "P.PRICE 25p

Also Available Sinclair Executive
Rec. Price 239-00.
OUR .0 2
PRICE  45 l'ar
Executive -Memory Rec. Price
14940.
OUR
PRICE £4075 P.113.25D

MINUTEMAN MM3
POCKET CALCULATOR
Size only 4A in x
3in x lin. 8
digit display
with overflow
and error
indicators.
Floating
decimal. Adds,
subtracts, multiplies and divides.
Chain and mixed calculations.
Constant factor for series multi-
plication or division. Complete
with batteries. instructions and
case.

PR E £23.951r
AUDIOTRONIC
DOLBY UNITS

Reduce tape hiss by 3dB at
60014., 6dB at 1200Hs and 10dB
for all frequencies above 8000Hz.
Size 1611in x Sin x 311n. a.c.
00/250V2.
PROCESS TWO
For use with cassette and tape
recorders. Freq. res. 30Hz-
20kHz-2dB. Off tape monitoring.
Switchable multiplex filter. Two
Dolby calibration meter.. S/N
better than 70dB.
Supplied with test cassette or
tape as required.
OUR
PRICE £34.50 PAP.50p

PROCESS FOUR
For use with semi professional tape
recorders. Freq. res. 30Hs-
20kHz ± 2dB. SIN better than
70dB. Full source tape monitoring.
Record/Replay metering. Switch -
able multiplex filter. Supplied
with test tape.
OUR £50.00 PAP.PRICE 50p

SINCLAIR PROJECT 80
PACKAGES
2 x Z40/Stereo 80/PZ5 £26.00
P. & P. 97p.
2 x Z40/Stereo 80/PZ6

AP. 37p.
927-75

x Z60/Stereo 80/PZ8 1130.46
P. & P. 37p.
Transformer for PZ8
Sinclair Project 805
Project 80 A.F.U.

£2146:9059

16.95
Project 80 FM Tuner 811.85
Project 80 Stereo Decoder 11715406

All other Sinclair Products stocked.

FM TUNER CHASSIS

TRANSISTOR HIGH QUALITY
TUNER. SIZE ONLY bin x 4in X
21in 3 I.F. stages. Double tuned
discriminator. Ample output to
feed most amplifiers. Operates on
9V battery. Coverage 88-108MHz.
Ready built ready for use.
OUR D5.9.P.& P.
PRICE LP 20p
Stereo Multiplex Adaptor 14-117.

A1018 FM TUNER
Specifi
cation as
above
chassis but
complete in
cabinet with on/oft switch. Size
71in x 31in x Sin.

UR
PRE £9.6O

IC 5 '".309
Stereo Multiplex Adaptor 14.97.

SPECIAL OFFER!

FRUSTRATED EXPORT ORDER
PhDs* lord
Model 5245
Maine Tape
Recorder
2 track Beat
deck with push
button controls
for easy opera-
tion. Tape
counter and volume
control. Complete with
hand microphone, direct
recording lead, 1,200 ft. reel
of tape and spare spool. 200/250V
a.c. operation. Fully guaranteed.
Our price 617.60 C. k P. 70p.

Philo" lord
Model 5368
Mains Tape
Recorder
4 track, 2 speeds
(31 i.p.s. & 10
1.p.s.) piano key
type controls.
tape counter.
recording level meter,
volume and tone controls, etc.
Complete with hand microphone,
direct recording lead. 1,800 ft. of
tape with spare spool. 200/250 V
a r operation. Fully guaranteed.
Our pries 817.80 0.  P. 79p.

LONDON'S LARGEST STOCKS
INCLUDING PRODUCTS BY -

ARMSTRONG
CAMBRIDGE

KEF.LUX-NIK KO
SANSUI.SAN Y 0

SONY.TEAC
TRANSCRIPTORS

TRIO-UHER
YAMAHA

Prices on request ur
send S.A.E.for full Discount List

utuS

ALL EQUIPMENT IS FULLY
GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE]

G.W.SMITHIECIERAmolID
PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

CENTRAL LONDON
257/8. Tottenham Court Rd. W.1.
10. Tottenham Court Rd. WA.
27, Tottenham Court Rd, W.1.
B7. Tottenham Court Rd, WA .
21. Old Compton Street. WA .
3. Lisle Street. W.C.2.
34, Lisle Street. W.C.2.
118. Edgware Road. W.2.
193, Edgware Road. W.2.

Tel' 01-5800670
Tel 01-637 2232
Tel 01-636 371 5
Tel' 01 580 3139
Tel  01 437 9369
Tel 01-43711204
Tel: 01-4379155
Tel :01-723 9789
Tel 01-7236211

311. Edgware Road. W.2.
332. Edgware Road. W.2
152/3, Fleet Street, E.C.4.
378, Harrow Road. W.9.
ESSEX
86. South S , Rumford
SURREY
1046.Whitgift Centre, Croydon. Tel .01-681 3027
27 Eden Street. Kingston. Tel: 01-546 7845
32. Hill Street. Richmond, Tel 01-948 1441

Tel: 01-2620387
Tel 01.7234194
Tel 01.3532833
Tel 01-2869530

Tel, Roinford 20218

ALL BRANCHES OPEN 9 a.m.-6 p.m. MONDAY TO SATURDAY
HEAD OFFICE and MAIL ORDER DEPARTMENT

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ
TELEPHONE 01 205 3735

PRICES SUBJECT TO 10% VAT
Oider with con ,dente by Post -but
valember to add 10% VAT to total

e of order eluding carriage and
packing and send cash with order,
PLEASE PRIN NAME & ADDRESS
CLEARLY IN CAPITALS.

TELEPHONEDIM:MI ORDERS ACCEPTED

;444 FROM ACCESS and

HBARCLOLDERAYSCARD

CREDIT TERMS
FOR PERSONAL
CALLERS Ion soles6,0,of £50 and overt.tw45Ames
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THE DIY ELECTRONICS KIT
FOR STUDENTS,TECHNICIANS AND HOBBYISTS

Now available from all leading electrical shops, the complete
D -I -Y printed circuit kit. Save time and money with this latest

development by GSPK in the field of home electronics.

Standard i
Printed Circuit I40010
Kit contains six vie
sheets of 6" x 4"
copper laminate,
etchant, etching dish,
tweezers, etchant
measure and retails at

£4.95 including VAT plus
postage and packaging -30p.

erf

4,v .v.

coogiluir
We recommend

that you use the
Standard Printed

Circuit Kit in
conjunction with the GSPK

PCB Marking Pen specially
designed for drawing fine line

etchant resistant circuits on copper
laminate. Recommended retail price

including VAT is f1.35 plus postage and packaging -15p.

P.C.B.
MarkingPena

The GSPK Signal Booster is designed to improve
car radio reception in towns and built-up areas.
It's also claimed to eliminate any loss of signal
caused by rear mounted aerials with long leads.
The solid state unit is plugged into the aerial
lead and takes its power supply from the car
battery. Is manufactured in positive and
negative earth versions and costs f3.29
including VAT plus postage and packaging -15p.

Our products are available from all leading electrical
stores or write direct to.. -

S
III (Sales) U Limited,
Hookstone Park Harrogate, Yorkshire HG2 7BU

11

0
. ..,,..,..,.

4fin 3Iin METER.
50tiA or 100pA, E3.00.

30tiA,

1in
d.=

free
BRITISH

NAME

1:2D(D

become
a

:

RADIO

!
NATIONAL

OM

learn

skilled

Brochure,

0

.

contact

P.O.

t 400
4°c, 0'

-AMATEUR
how to

with
preparation

without

RADIO

BOX 156,

..,

become
the

&

JERSEY

obligation

ELECTRONICS

P.,

whole
for the

,

a radio
world.
G.P.O.

to:

-amateur

!

We give
licence

I
SCHOOL I

I

MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter
E1237.

MULTI-

TAPE
RECORDER

viamelisa

LEVEL
METER

50014A, 55p

METER

Model 200H

20,000 ohm/

volt, 1548.

CARDIOID

MirRoNPAHMOICNE

Model UD-130. Fre-
quency response SO -

15,000c/s. Impedance
Dual 50K and 600 ohms,
L495.

41 . ..
X. I,

3 WATT STEREO
AMPLIFIER

L4.30

All above prices include 10% V.A.T. Please add 10p for P.& P. on
orders under C5. LARGE S.A.E. for List No. 6. Special prices for
quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton  Lancs. BL2 IBA

I
ADDRESS

EB14

BLOCK CAPS please I
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TRANNIES
P/P 122p. Catalogue

74 Series rn_

1 Dockyard Station Road,
Old Harlow,
Essex

10p. (Saturday callers welcome)

Nos. 1+
89

25+
29

100+ Nos.
29

1+ 26+ 100+
SD Bp Sp

Nos. 1+ 25+
Sp Sp

100+
19

7400 0-20 048 0-18 7440 0-20 0-18 0.16 7490 042 0.71 0-64
7401 0.20 0.18 0-14 7441 0.81. 0-78 0.70 7492 0.84 0-65 0-68
7402 0.20 0-18 0-16 7442 0.81 0-78 0-70 7493 0-82 0.68 0.64
7403 040 0-18 046 7443 1.40 1.82 148 7494 1.04 0-98 0-88
7404 0.21 0.19 0.16 7444 147 1.52 1.46 7493 1.14 1.03 048
7405 041 0-19 046 7443 241 2.18 2.11 7496 1.25 1.15 0-98
7406 0.64 049 044 7446 2-81 2.18 2.11 74100 2.75 248 2-53
7407 044 048 0.48 7447 1.48 1.87 1.18 74104 1.18 1.14 1.07
7408 049 0-24 040 7448 148 1.81 1.76 74105 1.18 1.14 1.09
7409 049 0-24 0.20 7450 040 046 046 74107 048 0-46 0-44
7410 0.20 048 0.14 7451 040 0-19 0-18 74110 0-67 043 0-60
7411 0-23 0-21 049 7453 0-20 0.19 048 74111 1.52 1.40 143
7412 040 043 0-25 7454 0-20 0-18 0-16 74118 1-10 0.80 0-70
7413 041 0-29 048 7460 0-20 048 0413 74119 1.84 1.54 1.86
7416 049 0-47 0-37 7470 0-33 0.27 0-26 74121 0-47 0-42 040
7417 0-57 0.53 0-51 7472 0-33 0-30 0-26 74122 1.70 1.59 1.87
7420 0-20 0-18 0-14 7473 0-46 0-42 0.28 74123 346 3.28 8.16
7422 0.80 048 045 7474 0.44 0.40 0-84 74141 1-10 0-99 048
7423 0-20 0-58 0.55 7475 0-88 0.57 0-54 74145 1-66 1.48 1.48
7425 0-60 0-58 0.55 7476 045 0.51 0-46 74150 8.80 2-75 2-44
7426 045 0.31 0-25 7480 1.10 0-99 0.98 74151 141 1.15 1.08
7427 0-55 0.51 -0.48 7481 1.87 1.26 1.17 74153 1.32 1.15 1-08
7428 0.85 0.79 0-78 7482 1.10 0-99 0-98 74154 2-20 1.87 143
7430 0-20 0.18 0.16 7483 1.82 1.29 1.17 74155 1.65 141 1.08
7432 0-42 0.88 0.29 7484 1.32 1.21 1.17 74154 1-66 1.21 1.08
7433 047 0-91 0-85 7485 2-75 2.64 2.63 74157 1-54 1.48 146
7437 0-77 0-74 0-71 7486 0-49 0-41 0-86 74160 248 2.05 144
7438 0-77 0.74 0.71 7489 4.95 4.29 4.07 74161 2.18 2.05 1.94

No.. 1+ 25+ 100+
P P P

74182 4.84 4.54 4.23
74163 4.84 4.54 4.23
74164 9.73 2.63 2.58
74165 2.73 2.63 248
74166 4.28 3.94 3.88
74174 2.78 2-68 2.54
74175 1.94 1.81 1.69
74176 1.99 1.87 1.69
74177 2-75 2.84 2-55
74180 2.75 244 2.55
74181 6-49 645 5.83
74182 2-16 2.02 1.89
74184 2.69 2.42 2.29
74190 8.08 2439 2.42
74191 2.80 2.24 2.18
74192 2.58 2-80 2.25
74193 2-53 2.30 2.18
74194 8.27 3.15 3.02
74195 2.42 2.80 2-18
74196 2.18 2.06 1.94
74197 2.18 2.08 144
74198 6-65 645 5-44
74199 6-65 6-05 5.44
74200 26-40 21.12

16.90

Linear Integrated Circuits
301 DIL 0.60
301 T099 0.55
301 8 Pin DIL 0.48
301A DIL 049
301A TO99 0.69
301A 8 Pin DIL 0.68
307 DIL 0.69

307 T099 0.89
307 8 Pin DIL 0.66
308 TO99 18.90
908A TO99 5740
7090 DIL 0.35
709C TO99 0.34
7100 DIL 0.44

7100 TO99 0 46
723C DIL 0.99
7230 TO99 111 - 00

.741C 8 Pin DIL 0.85
-741C 14 Pin DILO - 86
741C T099 0.88
747C DIL 0.80

7480 DIL
7480 TO99
1437 DIL
1458 TO99
3046 DIL

0-52
0.42

21.80
11.80
0.84

Electrolytic Capacitors
4 VOLT 10 VOLT 16 VOLT

47µF 6fp 22AF 64p 1000AF 17p
100µF 6fp 47AF 6f p 15000F 25p
220AF 61p 100µF 6.fp 2000AF 43p
330AF 64p 220pF 8p 3300AF 38p
1060µF 13p 330AF 10p 6800AF 65p
47043AF 29p 470µF 10p

1000AF I 1p
6.3 VOLT 1500AF 20p 25 VOLT

33pF Dip 2200AF 24p 10AF 641,
68AF 6fp 22AF 61p
150µF tkip 16 VOLT 47AF 6ip
470AF Ilp 15AF 6#p 100µF Op
680AF 13p 33AF iSkp 150AF Op
1500AF 18p 68AF 61p 220AF 10p
2200AF 18p 150AF 8p 470AF 13p
3300AF 26p 220AF 9p 680AF 20p
6800AF 40p 680AF 17p 1000AF 22p

25 VOLT
2200AF 39p
5000AF 68p

40 VOLT
6.8AF 61p

I SpF 6fp
33µF 6.1p
47AF 61p
1013AF 9p
150AF 10p
220AF lip
470µF 19p
680µF 25p
1000AF 25p
2200AF 44p
3300pF 65p

63 VOLT
IAF 6fp
2.2AF
4.7AF 61p
6.8AF 61p
10AF 6fp
22µF 6fp
68AF 10p
100µF 1 1p
1501.4F 13p
220AF 19p
330AF 22p
470AF 26p
1000µF 44p

Mullard Polyester's
MULLARD POLYESTER CAPACITORS 0280 SERIES
250V P.C. mounting: 0.01AF, 0015µF, 0-22µF, 3fp. 0-330,, 0047µF. 0.0138AF, gp, 0.1µF, 411,
015µF, 022µF, 5fp. 0-33pF, 7p. 0.47µF, 048µF, 12p. 1-0p.F, 14p. 1-11µF, 22y. 2-2/..F, 279.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001AF, 04/015AF, 0-0022AF. 0.0033AF, 00047µF. 289. 0.0068pF, 0.01AF, 0-015AF, 0-027AF,
0033µF, 81p. 0.047µF, 0.068µF, 01µF, 4qp. 046µF, 85p. 0-22µF, Sep. 0-33AF, 126. 047µF, 14p.
160V: 0.01AF, 0015µF, 0-22AF, 0033µF, 0-047µF, 0-068p.F, Sp. 0-1/xF 85y. 0.1W, 45p. 022µF, 5(p.
033µF, 64p. 0.47µF, 80y. 11.68µF, 12p. 1.0pF, 145p.

Popular Transistors
and Diodes
(Many other types stocked)
AC107 18p AD149 40p BC157 lap BFY50 17p
AC126 149 AD161 1122 BC1.i8 129 BFY51 179
AC127 149 AD162 32p BC159 189 BF Y52 17p
AC128 149 AF114 16D BC168 lip MP8111 369
AC142% 269 AF115 lop BCI69 lip 0028 40p
AC1411( 269 AF116 169 BC182 1.2p 0035 410p
AC176 139 AF117 169 B0183 12p 0036 46p
AC187 149 BC107 99 BC184 129 0C44 14p
AC188 149 BC108 99 BC212 12p 0045 149
AC187% 25p BC109 10p BC213 12p 0071 149
AC188% 249 BC147 lip BC214 12p OCRI 14p
ACY20 22p BC148 lip BF194 169 TTP41 A 7556
AD140 409 BC149 12p BF195 179 T1P42A 91p

2N3053 26p 40636 669
2N3054 60p
2N3055 029 DIODES
2N3702 lip 106914 89
2N3703 lip 1/4916 Bp
2063704 lip 1N4148
283705 lip 1N4001 4'p
2N3706 Up 1N4002 44p
2N3707 119 1064003 84p
2N3708 lip 1h64004 65p
2N3709 lip 1N4005 8p
2N3710 lip 1064006 9p
2N3819 28p 1064007 lOp

0A47
0A81
0A55
0A90
0A91
0A95

Po

lip

81,

Bp

8p

Volume controls
POTENTIOMETERS
Carbon track 500 (1 to 2.2 meg a
Log or Linear.
Single 139. Dual gang (stereo) 449.
Single type with D.P. switch 28p.

Resistors
100 plus

watt 5% carbon 1p 0.79
watt 5% carbon 1p 0- 79

1 watt 10% carbon .. 269 Op
range 10 ohms to 4.7

megohma.
watt m/o 2% 89 2 - 4p

range 10 ohms to 1
megohms.

All prices
inclusive
of

Carbon
skeleton presets
Small high quality type (linear only)
All values 100-5 meg ohms.
0.1 watt 6p each
0.25 watt 7p each

V ereoboard

28 x 31
25 x
32 x 31
31 x 5
21 x 17
32 x 17
Pin Insertion tool
Spot face cutter
Pack of 36 pins

0.15 0.1
matrix matrix

17p 22p
22p 24p

28p
606
Sip

529
42p
209

285
79p

SI - 05
82p
52p
42p
209

P.E. RONDO KITS
Supplied to loll specifications complete with top quality P.C. boards, components

and solder.
CBS SQ Matrix Decoder (including licence fees) 18.00 + 80p VAT.
Preamplifier Board £3.00 + 30p VAT.

Master Volume/Tone Controls/4 channel Balance Control Board 28.50 + 85p
VAT.

Power Amplifier Board and Heat Sink (each board contains a stereo pair ot
1141 r )07 50 + 75p VAT.

Power Supply Board 25-00 + 50p VAT.
Mains Smoother Capacitor 769 + 7p VAT.
Mains Transformer 1645 + 62p VAT.
Punched Chassis 12.26 + 22p VAT.
Wooded Cased 81.76 + 17p VAT.
Hardware Pack 82.00 + 20p VAT.
Control Section Facia 83.60 + 35p VAT.

Complete Speaker System kit with Drive unit, crossover, wadding, etc. Each
010.50; P/P 50p; VAT £2. Per pair 135.50; P/P 01; VAT 03.65. Per four 862;
l'/P£4; VAT 46-40.

Built Loudspeaker units. Per pair 242; P/P 62; VAT 4140.
Loudspeakers for those who want to build their own cabinets.

Base units, 2 per cabinet 83115 each; VAT 99p.
Tweeters, 2 per cabinet 11-20 each; VAT 12p.
Crossover kit 2240; VAT 23p.

Turntable Goldring 0101/2 (without cartridge) 117-90; VAT 01-79.
Cartridge Deutsche ELAC STS 144/17 2640; +69p.
All other kits and components used in P.E. Rondo will be Available an they appear
in this Advert.

loiiRk
(rhar:or

Stockists ylTRO N

UK65 Transistor Tester 50
UK92 Telephone Amplifier

1457:102930711

UK I 10 Stereo Amplifier 5 + 5w
UK115 Hi-Fi Amplifier 8w
UKI20 Hi-Fi Amplifier 12w
UK 125 Stereo Control Unit
UK 160 I.C. Amplifier 8w

6.30

UK220 Signal Injector 2.57
UK235 Acoustic Alarm for Absent-minded Drivers 7-39
UK240 Parking Lights Automatic Switch 8.66

35.30UKS00 LW/MW/FM Radio Receiver
UK515 MW Radio Receiver 9-86
UK640 200mw Light Dimmer 7.24
UK790 Capacitive Burglar Alarm 7-57
UK840 Adjustable time lag car Burglar Alarm

6 -elUK875 Capacitive Discharge Electronic Ignition for internal
Combustion Engines 1451

TRA I 24 -hour Digital Clock
241501
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POWER

SUPPLY
UNITS

AC -DC & DC -DC

Different Voltages
All English make

Fully Guaranteed
for parts and labour

AC.601

AC.301

AC.201

240V a.c. INPUT
OUTPUTS 3V, 4.5V, 6V, 7.5V, 9V and 12V d.c.
MAX. CURRENT 500mA

INPUT 240V a.c.
OUTPUT 6V, 7.5V, 9V d.c.
MAX. CURRENT 500mA

INPUT 240V
OUTPUT 9V and 12V d.c.
MAX. CURRENT 1 Amp

AC.105 INPUT 240V a.c.
OUTPUT 12V d.c.
MAX. CURRENT 6 Amp

AC.101

DC.301

DC.101

INPUT: 240V a.c.
OUTPUT 6V or 7.5V or 9V d.c.
MAX. CURRENT 500mA

FULLY STABILIZED
INPUT: 12V d.c.
OUTPUT 6V, 7.5V and 9V d.c.
MAX. CURRENT 500mA

Suitable to use from Car cig. lighter.
INPUT: 12V d.c.
OUTPUT 7.5V or 9V d.c.
MAX. CURRENT 500mA

NORMAN ROSE
(ELECTRICAL) LTD.

Head Office.
"Norman House"
8 St. Chad's Place
London WC1X 9HJ
Telephone: 01-837 9111/3

Manchester Branch:
25/27 Harkness St. Ardwick
Manchester M12 6DS
Telephone: 061-273 1498

Birmingham Branch:
29 Constitution Hill
Birmingham 19

Telephone: 021-236 4710

Bradford Branch:
10 Sackville Street
Bradford, Yorkshire
Telephone: 0274 26104

for fast,easv
reliable soldering
Ersin Multicore Solder contains 5 cores
of non -corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required.

EASY -TO -USE
DISPENSERS

Size 5
Savbit alloy

18 swg, 18p
(illustrated).
Size 19A
60/40 alloy

18 swg, 18p
Size 15
60/40 alloy

22 swg, 22p

IDEAL FOR HOME
CONSTRUCTORS
Size 1 cartons in 40/60, 60/40

and Savbit alloys
in 7 gauges 25p

Size 12 REEL
for Service
Engineers and
Electricians.
18 swg

Savbit alloy. 75p

BIB WIRE STRIPPER AND CUTTER
Deluxe Model 9 Automatic opening spring,
locking catch, plastic -covered handles. Case

hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips
flex, splits plastic twin flex. 75Ly

Prices shown are recommended retail. excluding VAT.
From Electrical and Hardware Shops. If unobtainable, send 10p p&p direct to'

Matti:ore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

SPECIAL 40 MHZ SCOPE-
SOLARTRON CDI2I2 ONLY
LSO. Has to be a snag. There are no
plug-in Y amps available.
TB -100 nanosecs per cm to 5 secs
per cm in 24 calibrated ranges. 20
nanosecs per cm with times 5
expansion. Sin flat faced tube.
Trace locator. 0.2 microsec signal
delay. Built-in calibrator IkHz
square wave. 200 micro volts to
100 volts in 18 calibrated
Tube sensitivity 3 V/cm. Main Frame
Y Amp boosts this to better than 200
MV per cm at 40 MHz. 240V 50 Hz
input. Complete with full manual in-
cluding plug-in circuits. Come and
see one working or Carriage 11.50.
MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLEWITH OUR NEW LOW
PRICED SOLID STATE
SWITCH. 2 Hz to 8 MHz. Hook
up a 9 volt battery and connect
to your scope and have two traces
for ONLY L5.50. P. & P. 25p. (Not
cased, not calibrated.)
NEW WIDE RANGE WOBRULATOR
5 MHz to 150 MHz up to 15 MHz
sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 10.7 or TV
IF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 6.3V A.C.-end use within
minutes of receiving. All this for
ONLY LS.75p. P. & P. 2Sp. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERA-
TOR. Four ranges. Independent
amplitude controls, thermistor
stabilised. Ready to use, 9V supply
required. L7.135 each. P. & P. 25p
1,Not cased, not calibrated.)
GRATICULES. I 2cm >i 14cm high
quality plastic 15p each. P. & P. 5p.
12' Long Persistance Crt, full spec.
Price 112.50 to include V.A.T. & carr.

PLEASE ADD 10°., V.A.T.
OPEN 9 a.m. to 6.30 p.m. ANY DAY

COMPONENT PACK consisting
of 5 pots, various, brand new; 250
resistors I and * watt: many high
stabs, etc. Fine value at 50p.
P. & P. 17p.
P.C.B. PACKS S & D. Quantity 2stift
-no tiny pieces. 50p plus P. & P. 20p.
FIBRE GLASS as above LI plus
P. & P. 20p.
5 CRYSTALS 70 to 90kHz. Our
choice, 15p. P. & P. 15p.
S MOVING COIL METERS
various Ll. P. & P. 37p.
CAPACITOR PACK -50 Brand
new components only 50p. P. & P.

1.7113.TS-10 different values. Brand
new -50p. P. & P. 17p.
TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin I 0/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base.
ALL BRAND NEW, 2Sp the lot.
P. & P. 10p.
FLAT FACED 4' Twin Beam Tube,
type CV2I93. Green trace. Brand
new L4 each. P. & P. 37p.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each.
Information 5p.
PHOTOCELL equ. OCP71, 13p
each.
PHOTO RESISTOR type Clare
703. Two for 50p.
MODERN TELEPHONES type
706. Two-tone grey, L375 each.
The same but black, L2.75 each.
P. & P. 2Sp each.
Also TOPAZ YELLOW L4.50
each. P. & P. 25p.
IDEAL EXTENSION Telephones
with standard GPO type dial, bel
and lead coding. L1.75 each. P. & P.
25p.

DELIVERED TO YOUR
DOOR I cwt of Electronic
Scrap chassis, boards, etc. No
Rubbish. FOR ONLY L3.50.

CHILTIAllEA111 LTD
7/9 ARTHUR ROAD, READING, BERKS.

(rear Tech. College) Tel.: Reading 581605/65916
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MAINS MOTOR
Precision made -as used in
record decks and tape recor-
ders -Ideal also for extractor
fan, blower, heaters, etc. New
and perfect. Snip at 7110.
Postage 20p for first one then
10p for each one ordered.

MUSIC ON TAPE
A further buy enables us to offer these at an even
lower price -namely Up each or 5 for I2.60. Send
for list of titles. We can't repeat when sold out.

BALANCED ARMATURE
UNIT
500 ohm, operates as speaker or micro-
phone, so useful in intercom or similar
circuits, 37p each, 10 for U.76.

CAR ELECTRIC PLUG
Fite in place of cigarette lighter.
Useful method for making a quick
connection into the car electrical

system, 1111p each or 10 for 13.44.

12 VOLT I} AMP
POWER PACK

This comprises double -wound
230/240V mains transformer
with full wave rectifier and
2000 mF smoothing. Price
AM. plus 20p post & packing.

Mae, Duty Mains Fewer Pack. Output voltage
adjustable from 15-40V in steps -maximum
load 250W -that is from 6 amp at 40V to 15amp
at 15V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick -simply Inter-
change push on leads. Silicon rectifiers and
smoothing by 3,000mF. Price 1648 plus 65p post.

BAKELITE INSTRUMENT CASE

Itliii
Size approx. 61' x Si x 2'
deep with brass inserts in four

corners and bakelite panel. This
is a very strong case suitable to

7 house instrument, and special rigs,
etc. Price. 60p each.

Paxolin lid lip extra.

MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, 2 way -
3 pole, 9 way -4 pole, 3 way -2
pole, 4 way -9 pole, 4 way -2 pole
6 way -1 pole, 12 way. All at SSP
each.

CONNECTING WIRE
7.0076 Copper conductors. 500 metre drums
available in the following colour.: Red/Brown,
Yellow, Green/Grey, Blue/Green, Red/Orange,
Green/White, Grey/White, Blue/Orange, Brown/
Red, Brown/White. Red/Grey, Blue/Grey, Blue/
Brown. Price 18410 per drum plus 40p post.
State alternative colours.
S eroened Clable. 70076 core suitable for pick up or
mike lead or for inter -connecting amplifiers. 10
metres. Up.

U.V. LIGHTING
Useful for flaw detection in metals and for looking
for water marks, etc., also for fitting over tropical
Ash tanks -African violets and other Indoor plants
which must have U.V. for healthy growth. The
outfit comprises of an Sin C.V. tube -choke -
d arter holder and tube ends. Price 1111.80 plus
20p poet.

MINIATURE SEALED RELAY
American made. Our Ref.: REL
Al. Measures only tin wide x lin
thick and tin high and It's a double
change over, we don't know the
contact rating but estimate this at
3/5 amps. The coil resistance is
600 ohms and 9-12 volt will close
it. Ideal for models and miniatur-
ised equipment. It's a plug in
relay but we supply complete with
'base. Price 81p including base.

6 DIGIT COUNTER
Resettable. 440 ohm coil
up to 25 impulses per
second. Ex -equipment but
guaranteed perfect. 18.310
each.

SWITCH TRIGGER MATS
triSo thin is undetectable under
carpet but will switch on with
slightest pressure. For burglar

alarms, shop doors, etc.
24in X 18in 61.69.
1Sin X 10in 11-21.

E LEMENTS
Made by the famous A.E.I. Co. Complete with
washers and combined fixing ring and plug
shroud. Normal 2 round pin and
flat pin earth connection and over-
load reset push button. 2 Models-
11in. (approx.) suitable for Swan
and other similar models-lOIn.
(approx.) suitable for G.E.C.
Hotpoint, etc. All quick boll 21kW
elements at 240V. Price 111.311
each.

a MULLARD AUDIO AMPLIFIERS
All in :nodule form, each ready built complete with heat
sinks and connection tags, data supplied.
Model 1153 500mW power output 72p.
Model 1172 750mW power output HP.
Model EP9000 4 watt power output 11.60.
Unilex DIY STEREO. Complete 1111.30.

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built fur quiet
running -driven by cushioned induction motor with
specially built low noise bearings. Overall size 4!,' x 4j'
x 4'. When mounted by flange, air is blown into the
equipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing flux smoke when soldering etc. etc. A real
bargain at 48.06.

, MIGHTY MIDGET
Probably the tiniest possible radio, as described in Practical Wireless, 4 January
73. All electronic parts 1840 post paid.

6 MAINS TRANSFORMERS
Our Eel: MTM1 27V at 8A. Upright mounting fully shrouded -flying leads -
fully tapped primary. Price 18.80.
Oar Bel: M1118. 12V at 1A. Upright mounting with fixing lugs, tag connections.
240V primary -12V lA secondary. Price 83p.
One Bel: MTMIL 03V 2A upright mounting with fixing lugs, tag connections,
240V primary 03V 2A secondary. Price 77p.
Oar Bel: MTM4. 18V -1A with thermal cut-out, upright mounting with fixing
lugs -tag connections. Primary 240V -secondary 18V at .1.1. Price UP.
Mains Isolation, 350W earth shielded -flex leads -upright mounting lugs for
fixing terminals for output. Price 16.60 each.
Mains Transformer Bargain. Standard mains 240V input. Secondary 2.4V 9A
intermittent 5A continuous. Price Up.

--111DISTRIBUTION PANELS
Just what you need for work bench or lab.

4 x 13 amp sockets in metal box to take standard 13 amp fused plugs and on/off
switch with neon warning light. Supplied complete with 7 feet of heavy cable.
Wired up ready to work, 18-60 plus 25n post and insurance.

THYRISTIDR LIGHT DIMMER
For any lamp up to 1kw. Mounted on switch plate to fit
in place of standard switch. Virtually no radio interference.
Price 18.96, Om 20p post and insurance.
Industrial model IA 1.80. Not on plate.

THIS MONTH'S SNIP
WALL THBILMOSTATS

Made by the famous Smiths Instrument Co. called Colouretat. Wall
mounting and in a handsome plastic case (cream and beige). Adjustable
by slider (lockable) and may be set to control temperatures from around
freezing through to 50`C. The slide panel le engraved and indicates
"treat, "warm", "very warm", etc. The thermostat will control heaters,
etc., up to 15A at normal mains voltage and is ideal for living room, bed
room and greenhouse, etc. Price 11.66. Don't miss this.

THE TWENTYLITE
Fluorescent lighting units with
polyester choke and finished white
enamel. 2ft. model, ideal kitchen,
bedroom, hallway, porch, lift, etc.,
with tube. Assembled ready to install. Price 12.20 + top P P

MULLARD UNILEX STEREO SYSTEM

There is no doubt that it is a good system,
we believe that for the money it is without
comparison. We demonstrate gladly at our
Tamworth Road depot. Prices of the
individual items for this:
1 Unilex Amplifier, Ref. EP9000
1 Unilex Pre -Amp, Ref. EP9001
1 Unites Power Unit, Ref. EP9002
1 Control panel kit with spun aluminium faced knobs
Or the complete outfit, 611.30, poet paid.
Pair of 15 ohm speakers made by E.M.I. are also available if required,
Price WU the pair. No extra postage if ordered with the above, otherwise
add 25p.

61.60
!LW
88.613

1.30

TANGENTIAL HEATER UNIT
This heater unit is the very latest type, most
efficient, and quiet running. Is as fitted in Hoover
and blower heaters. Comprises motor, impeller,
2kW element allowing switching 1, 2kW and with
thermal safety cut-out. Can be fitted Into any
metal line case or cabinet. Only needs control
switch. 12-75. Don't miss this. Control Switch
44p. P. & P. 40p.

HORSTMANN 24 -HOUR TIME SWITCH
With 6 position programmer. When fitted to hot water systems
this could programme as follows:

Programme Hot Water
0 Off
1 Twice Daily
2 All Day
3 Twice Daily

Central Heating
Off
Off
Off

Twice Daily
4 All Day All Day
5 Continuously Continuously

Suitable of course, to programme other than central heating and hot water, for
instance, programme upstairs and downstairs electric heating or heating and
cooling or taped music and radio. In fact there is no limit to the versatility of
this Programmer. Mains operated. Size 3in x 3in x 2in deep. Price 18.85 as
illustrated but less case.

PRESSURE SWITCH
Containing a 15 amp. change.
over switch operated by a
diaphragm which in turn is
operated by air pressure through
a small metal tube. The opera-
ting pressure is adjustable but
is set to operate in approx. 10in of water. These
are quite low pressure devices and can in fact be
operated Amp!? by blowing into the inlet tube.
Original use was for washing machines to turn
off water when tub has reached correct level but
no doubt has many other applications 111.88 each.

A
SOLDER GUN

A must for every busy man, gives
almost instant heat also Illumi-
nated job. 100 watt 12.47 plus post
and ins. 20p.

PAPST MOTOR
Eat. 1/40th h.p. Made
for 110-120 volt work-
ing, but two of these
work ideally together off
our standard 240 volt
mains. A really beautiful
motor, extremely quiet
running and reversible.
11.66 each. Postage one
23p, two 33p. 230
model 13.30.

HOUR MIN UTE TIMER
Made by Smiths. Complete
with control knob and cali-
brated dial. Useful in kitchen,
office, dark -room, etc. Bargain
at Up.

MAINS OPERATED CONTACTOR
220/240V. 50 cycle solenoid
with laminated core so very
silent in operation. Close. 4
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company -
Overall size 21 X 2 X 2in
12.20 each.

MULTI -SPEED MOTOR
Six speeds are available 500, 850
and 1,100 r.p.m. and 8,000, 12,000
& 15,500 r.p.m. Shaft is tin diameter
and approximately 1 in. long. 290/
240V. Its speed may be further
controlled with the use of our
Tbyristor controller. Very powerful
and useful motor, glee approx. 2in
dia. x Sin long. Price 97p plus 23P
postage and insurance.

IGNITION TIMING LIGHT
As featured in this lam! Our 1974 catalogue lists
hundreds of bargains and probably many of the
parts needed for this project. 66p brings the
catalogue and the next 6 monthly supplements.

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes

speed from approxi-
mately 10 revs. to

maximum. Full power at all
speeds by finger-tip control.

Kit Includes all parts, case,
everything and full instruc-

tions. 11.913. 19p post and p. Made up
model also available. 68.95.

MAINS TRANSISTOR P.P.
Designed to operate transistor seta and ampli-
Oro. Adjustable output 6v.. 9v., 12 volts for up
to 500mA (class B working). Takes the place of
any of the following batteries: PP1, PPS, PP4,
PPS, PP7, PP9, and others. Kit comprieer mains
transformer rectifier, smoothing and load resistor
condensers and instructions. Real snip at only
11.10. Plus 20P Postage

ISA ELECTRICAL
PROGRAMMER
Learn In your sleep:
Have radio playing
and kettle boiling as
you awake -switch on
lights to ward off
Intruder. - have a

warm house to come home to. All these and
many other things you can do if you Invest in an
electrical programmer. Clock by famous maker
with 15 amp. on/off switch. Switch -on time can
be set anywhere to stay on up to 6 hours. In-
dependent 60 minute memory jogger. A beautiful
unit. Price 62.15 + 20p p. & p. or with glass
front chrome bezel Up extra.

MACLAREN THERMOSTAT
Make and break 20A a.c. with the sensor probe
coupled by 2 feet capillary covering range of
10 -100°C -complete with large engraved control
knob. Price no.

TERMS: 10% discount if ten of an item
ordered, send postage where quoted -other
items, post free if order for these items i9
6600, otherwise add 20p. (Dept. P.E.), 7 Park Street, Croydon CRO IYD

Callers to 101/3 Tamworth Road, Croydon

. BULL (ELECTRICAL) LTD
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- on T-DeCs, S-DeCs and ZIPPY CABINETS

ZIPPY CABINETS ZIPPIES
THE IDEAL CABINETS IN WHICH
TO BUILD YOUR FINISHED

PROJECTS
Features:
 Robust-in ABS durable plastic
 Easy to machine and drill
 Printed circuit guides on all walls
 Mounting screws provided

Suggested
Sizes Dimensions Retail Price
P1 80 x 50 x 30mm 50p
P2 115 x 65 x 40mm 75p
P3 155 x 90 x 50mm 99p
P4 210 x 125 x 70mm £1.50

All prices plus 10% VAT

DeCs
THE UNIQUE SOLDERLESS MODULAR

BREADBOARDS
Features:
S-DeC  Simple and easy to use

 Component wires just push in
 For discrete components

only
 70 contact points

T-DeC  Components just plug in
 ICs accommodated on stan-

dard adaptors
 208 contact points

Normal Recommended Retail Prices:
S-DeC £1.80, plus VAT. T-DeC £3.30,
plus VAT.

Take your special
offer voucher to your
normal stockist or in
case of difficulty send
P.O., cheque or cash
direct to

P.B. PRODUCTS LTD
14 Lambert Cross, Saffron Walden,
Essex CB10 2DP

Tel. Saffron Walden 7824

SPECIAL OFFER VOUCHER
S-DeC-SAVE 50p!
With this voucher get 1 S-DeC for £1.30 or have 1 S-DeC plus 1 FREE
P1 ZIPPY CABINET for £1 80.

T-DeC-SAVE 75p!
With this voucher get 1 T-DeC for £2.55 or have 1 T-DeC plus 1 FREE
P2 ZIPPY CABINET for 23.30.
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Give us six months,
and we'll turnyour hobby

into a career.
You have a hobby for a very

good reason. It gives you a lot of
pleasure.

So if you can find a job that
involves your hobby, chances are
you'll enjoy your work more, and
you'll do better work.

Now CDI can help you find
such a job. A job where you'll be
responsible for the maintenance
of a computer installation. A job
that pays well too. If you're inter-
ested in mechanics or electronics
(without necessarily being a

mathematical genius), have a
clear, logical mind and a will to
work, then we can train you to be
a Computer Engineer inside six
months.
So give us a call. CDI. We're
the Training Division of one
of the world's largest computer
manufacturers. And we have the
experience to know if you can
make it. A ten minute talk with us,
and you could be on the way to
spending the rest of your life with
your hobby.

Ring

01-637 2171
between 9 a.m. and 9 p.m. and ask for Mr. JAMES

It's quicker and easier to phone, but if you
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street,

ILondon, W.I.
Please give me further information.

Name

IAddress

IAge Phone

I CONTROL DATA
INSTITUTE

PEI

CONTROL DATA

IMITED

The Training Division of one of the world's
largest Computer manufacturers.

NdReg. Office.
139-141 Havant Road,
Drayton. Portsmouth, Hants.
P06 2AA.

afde:
Full member of AFDEC-the industry's association of
franchised electronic component distributors.
NOW -you can get the same service and range of products
normally available to industrial customers.
Brand new devices from the industry leaders in
component manufacture -large stocks on our shelves.
Our prices include VAT at the current rate -and carriage
on all goods is free.
Send for our catalogue and price list -well mail that to
you free, too.

Please send your catalogue -free!

Name
Address

Phoenix Electronics (Portsmouth) Ltd.
A few examples of our semiconductor stocks-

£p fp
AAZ15 0.11 ZENER DIODES
BC107 0.11 400mW 3 3v to 15V 0.11
BC108 0.10 1W 4 7V to 22V 0.22
8C109 0.11 10W 8 2V to 24V 0.63
BC177 0.15
BC178 0.14 THYRISTORS
BC179 0.15 1A 400V 0.82
BCY70 0.18 7A 400V 1.04
BCY71 0.22
8CY72
BDX18

0.15
1.32 F.E.T.'s

2N3819 0.31BDY53 0-88 2N3823 0.70BD135 0.33 2N3824 0.66BD136 0.37
CC442264 0.18

0.21
U.J.T.'s
MEU21 Programmable 0.38ME0412 0.15 TIS43 0.28

TA/pE4291A02

TIP30A
1N823
1N914
1N4148
1N4001
1N4004
1N4007
1N5402
1N5406
1S920
1S922

0.10
0.55
0-86
0.59
0.08
0.08
0.07
0.10
0.13
0.17
0.21
0.08
0.09

TTL LOGIC I/C'S
All 74 series available
7400 Gate
7413 Trigger
7441A Decoder
7453 Gate
7474 Flip -Flop
7490 Counter
74121 Monostable
74156 Multiplexer

0.17
0.43
1.31
0.21
0.43
011
0.65
1.64

2N2222A 0.24 DTL LOGIC I/C'S
2N2369 0.16 All 930 series available
2N2907A 0.26 930 Gate 0.33
2N2926
2N3053

0.12
0.22

948 Flip -Flop 0.47

2N3054 0.49 LINEAR I/C'S
2N3055 0.63 709'741 Op. Amp. 0.36
2N3702 0.12 723 Volt Reg. 0.90

012 747 Dual Op. Amp. 0.87
22NN43076004 0.13 790 3W A F Amp. 1.21
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NEW Virf INCLUSIVE
N Series M

INTERNATIONALLY

KNOWN BRANDS

1st GRADE DEVICES AT NEW

I ROCK BOTTOM PRICES I

SN7450 17p SN7447 81.01
SN7401 17p SN7473 40p
SN7402 lap SN7474 40p
6N7404 17p SN7475 50p
SN7408 20p SN7476 44p
SN7410 17p SN7490 Dap
SN7413 30p SN7492 74p
SN7420 17p SN7493 74p
SN7430 17p SN74100 21.12
SN7441 74p SN74121 44p
SN7442 74p SN74141 21.10

SN7I192 £2.15

PRICE WRIER SLASHED

ILIE1
LITRONIX
DL707

READOUTS SERIES
0.3in high
characters

14oinDil

Ret. LED i

ALSO
+1
REF.
LED1A

EAU  20p VAT  E2.19

maw RECTIFIERS

P.I.V. 1 amp R.M.S. 2 amp
100V 20p 50V 35p
200V 22p 100V 40p
600V 25p 200V 45p

1000V 38p 400V 50p

RECTIFIERS
P.I.V. lamp 3 amp

50 1N4001 6#p 1N5400 150
100 1N4002 7Ip 1N5401 160
200 1N4003 9p 1N5402 17-Ip
400 1N4004 9p 1N5404 22p
600 1N4005 11p 1N5406 260
800 1N4006 130 1N5407 30p

1000 1N4007 16ip 1N5408 33p

BV100 16ip BY133 23p
BY103 22p BY164 55p
BV105 16ip BY176 £1.65
BY126 16p BY182 £1.65
BY127 16ip BV250 250

OR

FILAMENT INDICATOR

MINITRON 3015F Ft G

II16pin Dr

OREANTIIROLICII
PRICE fAft

OVERSEAS CUSTOMERS DEDUCT

ONE ELEVENTHPRICES
'reheard

Copperclad Plain Extra
Olin 0.15M0.151nP 8 P

x lin 84p 0913 -
2Iin a 3fin 32p lap lip

x Sin 28}p 23p 13Ip
3fin x 3fin 28Ip 23p -

x 5in 30p 30p 19p -
17in x nin 74p 55p 41p 10p
17in x 3fin 99p 77p 57.0 10p
17in x Bin - - 1120 10p

DIP Breadboard, 4.15in x 6 15m, 110p.
VerostrIp. 8-5In x 1.5in. 200p. Spot -Face
Cutter, 40p. Pin Injection tool (state 0.1in
or 0.151n), 52p. Terminal pins, 20p (packs
of 36) -state size.

Cheapest Opto yet
Gasp LED's

Remember

CIE
LED 2. 0125' 21p
LEO 3. 0.175" 17p

1(04.0125" Up
LEDs. 0.175" 75p

Vat Inclusive Prices

DIGITAL CLOCK
on
a

chip
just imagine, one MOS LSI I.C. eliminating
15 MSI I.C.s and numerous other com-
ponents. Either

12 or 24 hour, 4 orb digit
50 or 60Hz operation
leading zero supression
single voltage supply
similar to DIGITRONIC in
PW March 1973

Only £7.99

With 4 LED's £16'59
With 6 LED's £20.75

I I.C. SOCKETS I

Dual -in -Line
8 pin 134p 16 pin 1707 36 pin 39( p

14 pin 154p 24 pin 26ip 40 pin 44p
28 pin 300

11E47 SINKS
TV2 for TO 66 15p. 5F for TO- 5
TV3for TO 3 16p. 18F for TO 18

TV4 for TO 126
TV5 for TO 220

512p.

DIP10 2 for
SL403D

DIP14, 5 for
041.000

14p

4.- 16p
%JO,

10DN400 4 4Y-1 4

46p 35p

TITTATEAT electronics
RESISTORS Price

Rating Type Tolerance Range Each

i watt Carbon Film .5% E12 Seri. 51n to 33060 lip
i wait Metal Oxide Film s2% E24 Series 100 to 1MC) OSP

i welt Cermet Thick Film 02% .0 E12 Series 560 to 16660 so
1 wait Carbon Film n 5% E24 Series 110 is 10440 lip

watt Carbon Composition IA .50 I 2 212 2 711 3.312 3-911 1-711 OSP

1 watt Carbon Composition x10% 1 5 612 6.80 21-211 SIP
1 watt Carbon Film s5% 812 Series 100 to 105111 3p

2 watt Carbon Film st 5% 812 Series 100 to 10610 OP

2, watt Wire Wound 810% 812 Series 8, 220 to 0,47n 10p

2, watt Wire Wound 1.5% 812 Series In to 270D lOp

5 watt Wire Wound s5% 7. 812 Soros 0 SCI to 8 MCI lap
10 wan Wire Wound 0.5n to 6 .8Kfl tip
10 watt Wire Wound .1-5% 1060 15611 2062) 25101 lip
'5 met Wire Wound swe ten to 6 earl 15re

DISCOUNTS: 10% on any 100 or more mixed value or wattage, 25% on any 100 or more same
value and same wattage.

TRANSISTORS gad DIODES
AC107 IN 42179
AC126 13p AF239
AC127 lip ASY26
AC121 lip 8Ct07
AC116 iSp acicie
AC1U 72p BC109
ACIVY 209 Wit.
AC1133 22p BC117
00188K zoo eCto7
ACY17 24p BCI48
ACY11 21p BC149
ACY19 25p EIC157

ACY20 72p BC158
40110 48, BC159
40119 71p BC161313

9

:81:1; S81,7

A01612 Pc tip 8C172

AF114 BC17413

AF115 11p Kin
AF116 11p BC.....I711

AF117 14p 9079
AF 119 8C182L
AFt24 24, BC1113L

AF125 NP BCD..
AF1N no
4F127 lip 1122112L

4F131) sp 8C213L
0172 Na

NiP
lip
33P
10p
lip
10p

thr,

OP

00

13p
lip
110
Ilp
12p

211P
174

788
nP

2411IN
11p
tip

274

rip

BC214l Ilp
80288 15p
8=7
Bare :1
BCY70 t
BCY72

Op17p

BCZIO ON
BCZ11
80115 lip
80121 770
80131 Np
90132 VP
130131/2 PR 2111
80133 ale

90136
131)137

50138
80139
813110
BD201
8052
1311203

80204
BF1N
BF115
BF160
BF1137

BF173

57p
519/

p

lip
051Li

6151
1137

no
2721

8F177
BF178
BF179
BF180
BF181
BF184
13F185

8F194
BF195
BF196
BFI97
8F200
ElF220
BF24413

BF262
BF263
BF272
BF390
INS3
BFW10
BFW11
BFW87
BFX29
BFX30
BFX118

BFY50
BFY51
EIR100
BRY39

n o
no

riprip

1

17p

14p
144
354
27 p
7p
259

239
21.21

Up
71.11

17p

UP
3OP

Mat

44p

BSX20
BSX2I
55Yes,4
135105
BU105 02
0131
SAJ4000
14,14010

MJE340
MJE2955
MJE3055
MPF102
10E103
MPF104
MPF105
MPF106
OCal
OCCS
0C36
0C44
0045
OC71
ocr2
9075
OCal
OCS3
OCt40
0C110
OC1,

lap
Cap
tap

MIS
1142

S3p
11-M
Cr..

Si,
II ./2

lap
21,p

4Ip
4.
iAp

MMP
44P
alp
Cep

13f p
13M,
tale

110

ip
np

Clip
sap

11C44

mnso
11P41A

11P42A
0843
11573
11591
211397

214705

21705
24914
21413112

341303
211304
211305
211306
2111307

2141308

341309
amp
211711
311893
312160
vow

Clitt
ON
Np

288

52

ip

24280 Np
2612624 11p
342926 all Ilp
anon no

coRarats
MULLARD C333, 629 and 630 series
-Ceramic Plate. E12 series from
1 .8pF to 0.022PF. SO.
CERAMIC DISC -LOW VOLTAGE-
0.01pF, 0.022uF, 0  047uF. 50;
0.11.1F, 0.22uF, 0.471.1F, 64p.
POLYSTYRENE (160V) -From 10pF
to 0.01uF in multiples of 10pF: 15pF:
22pF: 33pF: 47pF and 68pF 34p.
MYLAR PLATE (100V)-1000 pF.
2000pF. 5000pF. 20, 0 010F, 0-020F.
0.04uF. 0.05uF 3#p;0 068uF. 0 1uF.
5p; O. 2uF.
MULLARD C280 (250V POLYESTER)
-0  01uF. -0151.4F. 0022pF,
O. 033uF, 0.047µF. 34p; 0.068uF,
4p; 0.1pF, 0.15uF, qp; 0-22pF.
50; 033µF, 7p; 0.47uF, 9p; 0.68uF,
12p; 1.00F. 140; 1.5pF, 22p;
221.1F. 264).

2643364 550

2143055 52p
2N3391A 29p

2111566 llp
2143536 21p
2143702 lip
2113703 10p
2113704 lip
213705 lip
2113706 11p
213707 1N
2N370/3 9p

213710
2143711

2N3771
'33772
313773
2713819

2N3623
2143903

aim
2143905

343906
30058

lip
lip

2)x2
r2 -IS
t2.211

249

M
DIOP

2144319

241441
2114442

311443
811141
2141871

215129
215172
35159
215777
2146076

314110

21141
31152
N153
103130

40331

10362
SNOB

40430

10432
10673
50119
50120
50121

71N
2111

34/:
14p

2141
OOP

1111p

OOP
5Ip
aNt
Sp
529

81.78
C17

240
lip
10p
111p

50213 lip
84100 11p
134102 270
BA110 4588

BA111 51p
84112 Np
BAIII gp

134115 1p
134116

134126 lip
BA129 2N
1341430 750
BAIN,/ lip
84144 21p
134145 2N
84145 Vp
94151 VP
54155 15.p
BA156 It p
1341112 3-9
9A220 p

84221 7p

134222 Tip
BAUD) lip
BAW62 11p

BA/C13

ELAX16

BAY313

138105

88141
58142
OAS
0410
0447
0479
0441
0085
0490
0491
0495
04200
04202
04210
9421
94914

114916

244748

1p

lie

Np

11p

11p

INOP

Ne

lip

!slap

1p
1111

53p

new
stabilised

POWER PACK CONVERTER
Switched 3. 6. 7y or 9 volts.

Up to 400mA Output
51m Output Lead
with 3 5mm plug
plus FREE multi-

FlOC94:I andd a pt

Metal
Case

Polarity
Reversal
SWItCh

In

Power
Output
Transistor

Mains Lead
lover MI)

Transisl,
and Zeller

On Stabiliser
tor Circuit

Volta
Seiecglor Rubber Feet StitOctl

Our Price £3-N + P. 8 P. 16p.
Unstabilised Version of above .. 0241
Other Eliminators (unstabilised)e
6 volts at up to 50mA . 01.15
9 volts at up to 50mA . CI -115

9 volts (miniature) up to 50mA ..
6 + 6 volts at up to 50mA 22.75
9 + 9 volts at up to 50mA 1:278
7+ volts for Cassette Players (small) 52-211
3, 44, 6, 71, 9, 12 volts up to fit 83.75
Fully Stabilised' Car Battery Con-
verter, giving switched outputs of 6,

or 9 volts .. £5.41
P. 8 P. on all models 16p

EMIRS
All 5% tolerance

BZY88, 400mW. 3-3V to 33V
12S. 1W. 3 3V to 100V
BZX70. 2-5W. 7 -By to 75V

lip
lap
27p
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`TAT INVONTs RFouFsrli UNLESS SHOWN OTHERWISE P&P ON K

A A. A ORDERS IS 8p OVERSEAS ORDERS AT COST

Av. 4

Mulard LP1186
Varactor diode tuned
F M tuning heart.
f415, as described in
P.E. May 1973.
LP1185 matching I.F.
strip. LC 05.

TII
20 - 20 Watt Integrated
Stereo Amplifier Kit.
Superb state-of-the-art
design by engineers of
Texas Instruments.
£31.35 + P & P 49p

mums EA1000
3 watt amplifier
module Price includ-
ing handbook and
FREE heatsink.
Our price £2.49.
Quantity discounts

A1005S A1018

F.M. tuner chassis.
fully transistorised.
9 Volt positive earth
operation
Our Price £635.

F.M. tuner, similar
to A1005S but in
oiled walnut cabi-
net. etc.
Our Price L11311.

A1005MS
Multiplex Stereo
Decoder, fully built
and aligned, to match
A1005S.
Our Price £595.

AlAIO ter
Audio I.C. Leaflet No. 12. FREE (only
with I.C. s -10p separately.

Pre -Amplifiers
Dual. MC1303L

21.89
Low Noise Dual.
MC1339P C129

Amplifiers
250mW, MFC4000A

49p

1 watt. TAA300
21.79

2 watt. LM380 £1.59

5 watt, TBA800
£1.59

15 watt, BHA0002
£3.95

35 watt driver.
NE54OL C132

NEW SL414 pin for
pin = SL4O3D 3 watt

f176

31 decode DVM
ref

HIM

Supplied with complete data
All this on a single 16 pin OIL packed MOS LSI Integrated Circuit

A State -of - the -Art Digital Voltmeter I.C.

 Maximum Display - or - 1.999V
 Minimum Display - or - lmV
 Can be scaled up to read 1.999V
 Automatic Polarity Detection
 Dual Ramp Integration
 Automatic Overange Indication
 Up to 50 readings per second
 Chopper Output provided.

Cables* Atesetorked Le*

MC1312 decodes CBS.
SO. Free leaflet No. 11
gives full circuit and
details. Our PWc

Se -49

for only £779

Motorola
complet
leaflet

Our Price

Me
-.Oh our

10, supplied
FREE

No.11

£343

UADRISONICS
Inc. all parts for decoder, inc. Veroboard, V.A.T., P. & P (Leaflet alone 10p.)

timers
60, 0,13 '099 1490 DO

5 34p 33p
7100 355 iii Hp

Plp
723 NH 930
741 12p 45p 11p
747 92p
748 41p .5P Op
033495 910 fAVR5V11.0051 ti IS
CA3075 ef.e5 5110112911)305) t1 IS
0430112 11.15 MVRISV(1.0371 11 IS
L1010111 1111 NE555 HP
L1/26,11 11.15 NE5608 t4 92
LM301 tele NE5618 34 12
LA1307N rip NE5628 1412
L1/301N 31.0 NE565 33 49
LM3091, 0.01 113566 32 75
LM3900 op NE567 13 .49
MC1330 Up 55340214 31 oe
4901350 sip 51440 32 25
FIG1351 11.1e TA4263 Hp
MC1352 tete 144293 552
MC1357 41.55 TAA310 El 17
610358 (I.., 144320 111P

A1C14560 11.15 TAA350 u 54
teCtriSSCP 12.0 TAI.370 Is D
MC1495 15.91 TAA550 lip
MC1496N 11.0 146570 o 53
MC3101 Op TAA700 fa ei
PARC0104 sip 140100 11 55
MFC4060 759 TAD110 31 53
mrC6030e Sip 1'84550 35 53
7,1,67.10 t1-10 LILN21118 El 59

00Ate14414 ttotit-
Dept. 2.

56, Fortis Green Road, London, N10 3HN.
telephone. 883 3705

INDUCTORS

MULLARD block filter
LP1175 as used with TAD100
now only E1.49

R.F. CHOKES, 0 1uH to 19mH. For
full details ask for List No 5. PAP. 5p.

DENCO COILS

Translator Range:
Series 1T to 5T inclusive
Blue. Yellow. Red and
White all 44p each.
I.F. Transformers: IFT13.

1 14. 16 and 17. 55p each:
IFT 15. 76p; IFT18, 73p.

Dual Purpose Range: Series 1 to 7
inc. Blue, Yellow. Red and White.
44p each.
1 to 5 Green. List No. 5 gives full
details.
Ferrite Aerials: Medium and Long -
state 300pF or 500pF tuning. 87p each

resist Gags

4,411

Type C104 Type 0
,./35pF 50pF iip
3655o _F 365pF

96p80p10pF 61p 60pF 7911
Type 0015pF 75pF 79p

208 176pF wth20pF eip 100pF 75p
250E 610 screen and trimmers

99p
P P all types 10p

NEW

SOTO
BFS59
BFS60
BFS61
BFS96
BFS97
BFS98

ITX107
ZTX108
ZTX109
ZTX212
ZTX213
21X214
ZTX300
ZTX301

15p
20p
20p
15p
23p
20p

98pp

rip
rep
14p
15p
12p
13p

RANCE

The Radio I.C. in a TO18 can. Supplied with
our data leaflet No. 10. Giving circuits and
component information. (Leaflet alone 10p.)

ZTX302
ZTX303
ZTX304
ZTX310
ZTX311
ZTX312
ZTX313
210314
ZTX320
ZTX330
ZTX331
.ZTX341
ZTX382
ZTX383
ZTX384

17p ZTX450 17p ZS121
lip ZTX/51 17p 25122
21p ZTX500 12p ZS123
Sp ZTX501 139 ZS124

10p ZTX502 17p ZS140
lip ZTX503 14p ZS141
lip 21X504 43p ZS142
13p ZTX510 lip ZS170
tip I1X530 21p ZS171
15p ZTX531 22p ZS172
lip ZTX550 17p 2S174
22p ZTX551 17p 25176
13p 25178
15p DIODES ZS270
lip ZS120 ip ZS271

lep
13p
lip
ltp
25p
43p
33p
10p
13p
16p
17p
23p
38p
11p
lip

Our Price
£1.32

ZS272 lip
ZS274 lap
ZS276 28p
ZS278 37p

KS030A
Zener
Series

as
BZY88
Series

11p
each.

AF
ELECFROLYTICS

4V 6 100 16V 25V 40V 63V 100V

5

22
3 3

4 7

68
10
is
22
33

47
-68
100
750
220

330
370
687

700C
1500

6iP

6iP

6Ip
Sip

10p

Sip

SIP

SIP

lop

4,1
61p

SIP

tip
5p
10p

SIP
Sip

Sip sits

SIP
SIP SIP

GIP OP

SIP 10p
Pp lip

lip
11p 17p

I2p 20p 23p

13p
20p
22p

19p
23p
25p

6 p Sp
6 p

: :
6p Pp

sip 6 P
6 p 9p

p lip

Op

14111

11p 23p
13p
111e 31p

22p 31p
24p Cap

S9p
44p 79p

2200
3300
4700
6400
10000

29p

Rip 20p
20p

36p 44p 79p

44p 68p 79p 149p
75p 93p

211110

140p

262p

333p

Cal
Cal
02134
CZ19
E29/CD A258
E298ED 4254
E298ED A260
E298ED 4262
E298ED 8265
E298ED 7268
E298ZZ 05

1

Poteatleaseters
560 250k12
1060 500811
25611 Ain
5060 2490
1006(1

Log or lin less switch land 16 I-, Itn) 13p
Log or lin with switch 211p

Dual less switch 44p
Dual with switch iokri. loom and
1M0. log only S7p
106(3100 4- 1060 antilog less switch 44p

10601 SingleSingle

41Ip

1006I1 110p

50611 Dual

New Silver and Black Knob. lfip

. Presets
Vertical or Horizontal

0.1 watt Sip 0 25 watt 7p
1000 111 101,0 loom 1490
2500 2 560 25k0 25010 2.5680
5000 560 506(3 50060 5680

Cermet Type to 1M0 only. 41p.

Mrs t Therm/stem
A158 124p GL23 61.10

nip 753 41.49
144p R54 81.51
140 VA1005 1549
144p VA1026 1449
tip VA1033 Ilp
tip 081034 lip
lip VA1039 104p
lip 581010 lip
lip VA1053 ilp
lip VA10558 tip
lip 0410568 lip
lip VA10668 lip

E29900 7336 llp V810678 1649
E299DD 7338 lIp 081077 154p
029900 7342 llp VA1098 21p
E29900 7318 lip VA1104 210
GL 16 31.16 081107 201,

Other nmos °I:namable upon applicaVon
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
NEW! NEW! NEW! NEWT

An aerosol spray providing a convenient
means of producing any number of copies
of a printed circuit both simply and
quickly
Method Spray copper laminate board
with light sensitive spray. Cover with
transparent film upon which circuit has
been drawn. Expose to light (No need
to use ultra -violet. I Spray with developer.
rinse and etch in normal manner.
Light sensitive aerosol spray Li
Developer and Etchant 5°P(plus postage)

SILICON P.N.P.
Voltage Frequency Price

BCY71 45 200MHz 12pa
isFS92 100 70MHz 20r.
BFS95 40 70MHz 17p
BFX12 25 210MHz 10p

2N2906 60 200MHz 15p

2N3702 40 100MHz VIP
2N3703 50 100MHz 12p

SILICON N.P.N.
BC108 30 150MHz 10p
BC109 30 150MHz 10P
BF179 225 125MHz 40p
6E180 30 625MHz 25p
BFW58 80 80MHz 15p
BFX43 30 500MHz 20p
BFX86 40 50MHz 17p
BFY53 30 50MHz 10p
BSX19 40 500MHz lop
BSX67 30 200MHz 12p
2N697 60 40MHz 12p
2N709 15 900MHz 30p
2N718 60 60MHz 12p
2N753 25 250MHz 12p
2N744 20 300MHz

75 60MHz
12p

2N1613 17p
2N2220 60 250MHz 130
2N3053 60 100MHz lip
2N3707 30 - 12p
2N5179 20 900MHz 40P

GERMANIUM P.N.P.
ACY44 50 1MHz 10p
ADY26 80 75 watts £1

AF124 20 75MHz 20p
AFY19 32 350MHz 20p
ASY32 25 5MHz 10p
ASZ21 15 450MHz 20p
GET113 32 - 10p
GET120 32 2 watts 10p
OC123 50 1MHz 10p

OCP70 Light-sensitive 20p
2N1307 30 10MHz 15p
2N1309 30 15MHz 15p
2N443 60 150 watts Et

HIGH FREQUENCY, POWER
BFR64 40 1200MHz £1

BLY89A 35 650MHz ES

BLY93A 60 500MHz £5

BLY218 36 1200MHz £2

2N709 15 800MHz 15p

2N3926 36 250MHz £1

MICROWAVE DEVICES price
CL8300 Gunn effect oscillator, £40

0' 4GHz
CL8370 Gunn effect oscillator, 210

9' 5GHz
CL8380 Gunn effect oscillator. £10

10' 5GHz
CL8390 Gunn effect oscillator. £10

11.5GHz
CL8430 Gunn effect oscillator. £40

935GHz
CL8450 Gunn effect oscillator. £40

9' 356Hz
CL8470 Gunn effect oscillator. £40

9 35GHz

BXY27 Varactor Diode. "S . Band. 21

Cut-off. 70 GHZ
BXY28 Varactor Diode, Cut-off. Et

100GHz
BXY32 Frequency Multiplier. -X' El

Band. 150GHz
BXY35A/C Frequency Multiplier, Et

"X Band. 25GHz
BXY36C/D Frequency Multiplier. Et

"X" Band. 75GHz
BXY37C/D Frequency Multiplier, £1

"X. Bend. 100GHz .

BXV38C/E Frequency Multiplier. E1

"X- Band. 120GHz
BXY39C/D Frequency Multiplier. £1

"X - Band. 150GHz
BXY40D/E Frequency Multiplier. Et

"X Band. 180GHz
BXY41C/D/E Frequency Multiplier. El

"X Band. 200 GHz

CV7777 (AAY51) Microwave Mixer E2

Diode. 18GHz
CAY1O Microwave Detector Diode. E5

250GHz

AEY13 Microwave Tunnel Diode. E5

6GHz
AEY16 Microwave Tunnel Diode. E10

lOGHz
AEY17 Microwave Detector, 18 GHz E3

AEY31A Microwave Detector. 18 GHz E3

BAW95 Schottky Barrier Diode, 50p
12GHz

NEWER THAN NEWI I I

Fibre Glass Board pre-treated with light-
sensitive lacquer enabling you to produce
prototype printed circuits within five
minutes.
75mm x 100mm 33p

150mm .. 100mm lip
150mm i, 200mm £1.32

SPECIAL
OFFER

UNI-JUNCTION
TRANSISTOR
S I M I LA R TO

2N2646
25p
EIRVZITIZ RESISTORS

El
100 DIODES

El 1 VEFIOBOARD CUTTER
5 2iln it 0.15 BOARDS
50 SO.IN 'ODD PIECES"
VERO

20 ASSORTED UNUSED
MARKED, TESTEDEl TRANSISTORS
BC188, ETC.

El
6 COMPtITER PANELS
CONTAINING MASSES O
DIODES, TRANSISTORS,

F

INDUCTORS, RESISTORS
AND CAPACITORS

POSTAGE 20p PACK No. 1 POSTAGE 20p PACK No. 3 POSTAGE 20p PACK No. 5 POSTAGE 27p 1 PACK No. 7

100 RESISTORS
100 CERAMICEl CAPACITORS
100 POLYSTYRENE
CAPACITORS

100 RESISTORS

El 100 CERAMIC
CAPACITORS
50 MULLARD POLYESTER
CAPACITORS

1 TRANSISTORISEDEl SIGNAL TRACER KIT I
T TRANSISTORISED
SIGNAL INJECTOR KIT .

El 100 RESISTORS
100 CAPACITORS
(ASSORTED TYPES)

POSTAGE 20p PACK No 2 POSTAGE 20p PACK No 4 POSTAGE 20p PACK No. 6 POSTAGE 20p 1 PACK No. 8

POSTAGE (MINIMUM) 20P PER ORDER ALL GOODS PLUS 10% V.A.T.

WHAT READERS SAY

The Pictorial Method
BASI ELECTRICITY(5vols)

ELECTRONICS(6vols)
TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series
will be of ex-

ceptional value In
training mechanics and

technicians in Electricity.
Radio and Electronics.

These books make interesting reading of a com-
plicated subject. A.Y., Andover

I am delighted with these marvellous manuals,
they are so easy to follow: well done.

W.A., Cheltenham

I have decided that they are all, if not more, than
you claim them to be and I am very satisfied that
they are value for money. L.R., Manchester

I am very pleased with them, as I have been with
all your other sets in the same series.

W.C.C., Derby

aLuvz
GUARANTEE

Should you be, in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

.............. 1°1111To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7HP

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £450 0
BASIC ELECTRONICS 6 parts £540 
BASIC TELEVISION 3 parts £360 0

Tick Set(s) required. Prices include Postage and Packing.
YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS
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PRICES NOW INCLUDE VAT
SUPERSOUND 13 HI-FI

MONO AMPLIFIER
A superb solid state
audio amplifier. Brand
new components
throughout. .3 silicon
transistors plus 2
power output tram's -
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. into 8 ohm.
Frequency response
12Hz-30KHz ± 9db.
Fully integrated pre-
amplifier stage with

separate Volume, Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, Input and output plugs. Overall size
Sin high x Sift wide x 7f in deep. A.C. 200/2501'.

PRICE LI1.60 40p

DE LUXE STEREO AMPLIFIER
,Vain.

200-240 volts.
Using heavy
duty fullyisolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing -

with negligible hum.
Valve line up.2

ECL86 Triode Penrpdee.
I EZ80 as rectifier. Two dual potentiometerd are
provided for -bane and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the Wt and right hand channels can be
adjusted by means of a separate "balance" control tied
at the rear of the chassis. Input sensitivity le a id 
mately 300m/v for full peak output of 4 watts per net
rg watts mono), Into 3 ohm speakers. Full tive
feedback in n carefully calculated circuit, alto high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chase), size Ilin. w x 4in. x.
Overall height Including valves 51n. Ready built and
teeter' to a high standard. Price 19.90. P. & P. 50p.

NEW! POWER SUPPLY UNIT
200/240V A.C. input. Four witched fully smoothed D.C.
outputs! giving 6V and 74V and 9V and 12V at 1 amp
on load (If amp intermittent).
Fitted insulated output terminals and pilot lamp Indicator.
Hammer finish metal case, overall size 6' x 3f" x 25'.
Suitable for Transistor Radios. Tape Recorders,
Amplifiers. etc.. etc. Ready built and tested.

PRICE £5 '3 5p".
BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For T03, complete with mica's and bushes. Size 2Iln x
3in approx. 28p pair. P. & P. 6p.

HIGH GRADE COPPER LAMINATE BOARDS. 8' x 6',
5 for 55y. P. & P. 23p.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20.0.20, 30-0-30W, at 2 amp,*
full wave. Size 3InL x 31 inW x 3inD. Price 1210.
P. & P. 40p.

MAINS TRANSFORMER. For transistor power supplies.
Pei. 200/240V Sec. 9.0-9 at 500mA. 11 P. & P. 25p.
Pei. 200/240V Sec. 12.0.12 at 1 amp. 2110 P. A P. 26p.
Pri. 200/240V Sec. 10.0-10 at 2 amp. 21.85 P. A P. 35p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PEE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
translator equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size If x If x Sin.
Brand new - complete with instructions. Price
61. P. A P. 15p.

S REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC
ENGINEERS AND DESIGNERS, covering between them,
transistor characteristics, d tide and transistor equivalents.
Many thousands of up-to-date European types listed.

Diode Equivalents 80p
Transistor Equivalents 90p
Transistor Characteristics 6120
All three together 29110

POST FREE

HAND -noon OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000's of British, U.S.A., European pd Japanese
transistors. ONLY 40p. Post Op.
NEW ISSUE-Thyristor, Triac, Diac, etc. encyclopedias
Mp Post Free.

CENTRE ZERO MINIATURE MOVING COIL METER.
10044 for balance or tuning. Approx. size lin x lin
x sin. Limited number 88p. P. & P. 12p.

RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/0128 AUTOCHANGER UNITS.
With latest stereo/mono compatible cartridge 6760 plus
50p P. Si P.
Gamed SP25 Mk. III with heavy precision machined die
cast turntable. 61066. Carr. 55p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed In heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
SP25 II and III, EIL65B, AT60, etc., or B.S.R. C109,
0129, A21, etc. Black leatherette finish. Size 12f hi x
14fin X 3f in high (approx. 7f in high. including rigid
smoked acrylic cover). P. & P. 70p. Now only £4.95

LATEST ACOS GP91/1843 Mono Compatible Cartridge with
t/o stylus for I.P/EP/78. Universal mounting bracket.
4140. P. A P. 15o.
SONOTONE STAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus. Diamond Stereo LP and Sapphire 78. ONLY
SENO. P. & P. 10p. Also available fitted with twin
Diamond T/0 stylus for Stereo LP. 2210. P. & P. 15p.
LATEST ROSETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. 6163. P. & P. 15p.
LATEST ROSETTE TiO Mono Compatible Cartridge for
EP/LP/78 mono/stereo records on mono equipment 111-50.
P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER ME II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. a 3 d. n 6 h. Ready built and tested.
PRICE 22-20. P. & P. 50p. ALSO AVAILABLE
mounted on board with output transformer and speaker.
PRICE 15-85. P. & P. 60p.

SPECIAL OFFER!!
111-F1 LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vyosir front. Size 16in high
a 1011n wide 0 61n deep. Fitted with E.M.I.
Ceramic Magnet 13in 0 fin bass unit, two H.F.
tweeter units and crossover. Max. power handling
IOW. Available 3, 8 or 15 ohm impedance.

Our Price £9.25 Carr. 75p.
CABINET AVAIL. SEPARATELY 1.4.95. Carr. 66p.
Also available in 8 ohm with EMI 13in x 8in. bass
speaker with parasitic tweeter. 27.15. Carr. 75p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
aolated mains transformer. rectifier and ECLO'2 triode
pentode valve as audio amplifier and power output stage.
mpedance 3 ohms. Output approx. 3.5 watts. Volume
nd tone controls. Chassis size only Tin. wider 31n. deep a
in. high overall. AC mains 200/240V. Supplied absolutely

Brand New, completely wired and tested with good
quality output transformer.
OUR ROCKRICEBOTTOM £3.30 P.

40p"'
LOUDSPEAKER BARGAINS

5in 3 ohm UM. P. & P. 15p. 7 x 4in 9 ohm 21.15,P. & P.
20p. 10 x Bin 3 or 15 ohm 21.90, P. A P. 30p. E.M.I.

x Lin 3 ohm with high flux magnet SIAM P. A P. 20p.
E.M.I. x 8in with high flux ceramic magnet with
parasitic tweeter 3, 8, or 15 ohm 28.50. P. & P. 30p.
E.M.I. 13 x 8in, 3 or 8 or 13 ohm with two inbuilt tweeter.
and crossover network MM. P. & P. 30p.
EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox. 31In. Av. 3 or 8 or 15 ohms. 21.25 plus SOp p. & p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hlflux ceramic ferrobar magnet assembly 2740.
Guitar models: 25w ITN. 35w 6955. P. A P. 45p each.

SPECIAL OFFER!
LIMITED NUMBER OF BEARD
NEW ELAC 10" TWIN CORE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

2270. P. & P. 35p.

Also available specification as above but size 10" X 6"
2970 and size 8" round 1380 P. A P. 35p.
LIMITED NUMBER EMI Sr 8 ohm Tweeters. Mounted
on fiat bracket, size St" wide x 71' long. 70p per pair,
plus 15p P. A P. Ex equipment but new and tested.
70p per pair plus 15p P. A P.

12in "EA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, 62.45. P. A P.' 36p.
35 ohm. SPEAKERS 3'. ONLY 70o. P. & P. 25P.
"POLY PLANAR" WAFER -TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 1 1 lin x 14 if In x 11, in deep. Weight 19oz.
Power handling 20W r.m.s. (40W peak). Impedance
8 ohm only. Response 40Hx-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details. Only
2845 each. P. A P. 34p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flex ifoam ear-
muffs. Wired and fitted with standard stereo Sin lack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
23110. P. & P. 251).

HAVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED
PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EASIER CONSTRUCTION

A really first -clam HiFi Stereo Amplifier Kit. Uses
14 translator. Including Silicon Transistors In the firs
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp
with Baas, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge -Instructions
included). Output stage for any speakers from 5 to JD
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled
printed circuit board, smart brushed anodised
aluminium front panel with matching knobs, wire, solder.
nuts, bolts -no extras to buy. Simple step by step
Instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.m.s. per channel Into 5 ohms. Frequency response ± 3dB
12-30,000Hz. Sensitivity better than 80mV into 1M0.
Full power bandwidth ± 3dB 12-15,000Hz. Bass boost
approx. to ± 12dB. Treble cut approx. to -16dB.
Negative feedback 18d11 over main amp. Power require-
ments 35V at 1.0 amp. Overall size -12' wide x 8' deep
0 2f' high.

Fully detailed 7 -page construction manual and parts list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 21145 P. & P. 25p.

(Magnetic Input components 33p extra)
POWER PACK KIT, 28.80 P. & P. 35p.
CABINET. UM P. & P 35p.

(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested.
.1128.10. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, twin record
decks, etc.) and will then provide mixing and fading
facilities for medium powered Hi- Fi Discotheque use, etc.

3 -VALVE AUDIO
AMP. HA34 MK II
Designed for Hi -Fl reproduc-
tion 01 records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7fin w. x dIn. d.
411n. h. Incorporates ECC83,
EL84, EZ80 valve.. Heavy

0 duty. double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with Improved
wide range tone controls giving base and treble lift and
cut. Negative feedback line. Output 4) watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves. etc.,
wired and tested for only 28-50. P. & P. 45p.

BBL "POUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. 11450.
P. A P. 45p.

10/14 WATT 111-F1 AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84. in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-150 speaker and 2 independent volume controls.
and separate base and treble controls are provided giving
good lilt and cut. Valve line-up 2 EL84., ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 15p plus S.A.E.
(Free with parts). All parts sold separately. ONLY MUM.
P. & P. 60p. Al. available ready built and tested 1111-10.
P. & P. 70p.
MIME & REIM SPEAKERS & CABINET FABRICS
app. 54 In. wide. Our price 65p yd. length. P. & P. 25p
per yd. (min. 1 yd.). S.A.E. for samples.

Open 94.30 Mon. to Fri.
tS Sat. Early closing Wed. HARVERSON SURPLUS CO. LTD. (Please write clearly)

Dept. PE, 170 High St., Merton, London, S.W.I9T*1.01-540 3985 lurdi"LritPrOVIAM.
Tubeminutes from South Wimbledon OVERSEAS ORDERS
Station.

ISEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGEDEXTRA.
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SINCLAIR

CAMBRIDGE Fully assembled
CALCULATOR only 1:2645 (£3)

Also available Sinclair Executive Calc. /34
(0.70).
AMTRON AND JOSTY KITS
SPECIAL BARGAIN OFFER
To celebrate our introduction of these famous
kits we are offering them free of VAT and
postage. All models stocked. Send S.A.E. for
a quote by return.

SINCLAIR EQUIPMENT

i ill 1 1 jton t- . ,T,ni .  4 r
Ano :ft an

, ....I

Project 605 (DEFINITELY IN STOCK ! ! !)
£19.90 (C2'30); System 2000 (Special offer)
a26.00 (C2-50); Z40 1.42.5 (63p); Z60 LS 38 (74P);
Z30 £3.50 (55p); Z50 L4.30 (65p); Q16 £5.90
(79p); PZ5 1347 (57p); PZ6 15.95 (99p);
PZ8 16.40 (84p); Stereo 80 Pre -amp £9.53
(LI. 05) ; Project 80 Tuner £8.95 (LI' 10);
Project 80 Decoder £5.69 (77p); Project 80
AFU /5.38 (74p); Project 60 AFU 4.40 (64p);
Stereo 60 Pre -amp 1740 (98p); Trans. for
PZ8 /245 (50p).
PROJECT 60 KIT £2.70 (49p)
Our extremely popular kit contains the extra
capacitors, din plugs and sockets, cable and
fuseholder needed to complete Project 60.
BATTERY ELIMINATOR BARGAIN
The most versatile 63.60 (58p)
battery eliminator
ever offered.
Switched output
of 3V, 4.5V, 6V,
7.5V, 9V and 12V at
500mA.
Other eliminators
stocked, 50mA
unless stated-
Valti(3.54)(;34:9VX50 (30p); 7+V cassette type
/2.25 (30p); Double 41V + 4.}V /240 (35p);
Double 6V + 6V /2.50 (35p); Double 9V + 9V
1240 (35p); Switched model giving 6V, 74V
and 9V at 400mA /4.00 (50p).
IC RADIO CHIP TBA6S1 12.10 (32p)
The world's most advanced IC radio chip.
Contains RF Amp, oscillator, mixer, IF Amps,
wide range AGC circuitry and voltage stabilizer.
With data £2.10 (32p). Send S.A.E. for free
leaflet. A kit of resistors, capacitors and IF
filters is available to go with the chip for £1.75
(29p).

,

S-DECS AND T-DECS
S-DECS £1.44 (25p) I I °
T-DECS £285 (40p) ;  --
jz-DEC A [3.18 (43p)
-DEC B E5.94 (71p) ill; ""tt

16 dil IC mos/
carriers 61.20 (17p)

SINCLAIR SUPER IC12 12.10 (43p)

.".',.'"'...,

With 44-paNIP,
booklet and
printed circuit.

DE LUXE KIT FOR THE IC12
Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1.55 (26p). Stereo
model with balance control 12.50 (46p).
IC12 POWER KIT
Supplies 28V 0.5A £2.47 (50p).
LOUDSPEAKERS FOR THE IC12
Sin 8 ohm £1.10 (27p). Sin x Bin 8 ohm /1.55
(37p).
PREAMPLIFIER KITS FOR THE IC12
Type I for magnetic pickups, mice. and tuners.
Mono model 11.30 (24p). Stereo model 12.30
(34p). Type 2 for ceramic or crystal pickups.
Mono 60p (I7p). Stereo £1.20 (23p).
SEND S.A.E. FOR FREE LEAFLET ON KITS

ECONOMICAL QUADRAPHONICS
11 1.95 (CI.50)

Eagle AAIO Quadraphonic Synthesizer. Com-
plete, self-contained matrix system in
tive cabinet. Just feed ordinary 2 channel
stereo into it and connect outputs to 4 loud-
speakers to obtain the latest experience in
sound. 35W rms/channel.

SWANLEY ELECTRONICS
32 Gelded Road, Swanley, Kent

Please add the sum shown in brackets after the
price to cover the cost of post and VAT.
Official credit orders from schools, etc welcome.
Mail order only. No callers, please.

Electronics
A Handbook for

Engineers & Scientists
2nd Edition
G. H. Olsen

Describes the function and
applications of all the basic
components of modern electronic
equipment.
1973, 48o pp., illustrated. 47.00
0 408 70545 0

Principles
and

Calculations
for

Radio Mechanics
Part 1

R. A. Bravery
A. P. Gilbert

The first part of a two -volume
work designed primarily for
the syllabus of the City and
Guilds Radio Mechanics Course
222, and suitable also for use in
Courses 22i and 231.
1973, 152 pp., illustrated. £1.50.
0 408 00119 4

Rapid Servicing
of

Transistor
Equipment

A Systematic Guide to
the Servicing of

Transistor Radio,
Television, Tape and

Hi-Fi Equipment
2nd Edition

Gordon J. King
The emphasis is placed on speedy
fault diagnosis. Recent develop-
ments such as capacitor -diodes,
le.t.s and integrated circuits are
now included.
1973, 180 pp., illustrated. 0 408
00116x. 41.90

Obtainable through any bookseller or
from:

The Butterworth
Group

88 Kingsway, London
WC2B 6AB
Showroom:

4-5 Bell Yard, WCz

PARTRIDGE MAINS ISOLATION TRANSFORMER.
Pr!: 105-250V, 5V steps. See: 240V. 13 amps.
815, carr. pack. 61.50.
PARMEKO MAINS TRANSFORMER isolated
windings. Pri: 200-250V. Sec: 90-120V at 4.5 amp.,
64, carr. pack. 75p.
GARDNER'S POTTED TRANSFORMER, 0-250r.
Fri. 200-250V. Sec. Input: 18V 500m/n, 50V
150m/a, 6V 250m/a output. Size: 31n x 21in Si
211n, 51, p.p. 28p. Ex equip. tested.
RIPLEY MAINS TRANSFORMER, Pri: 110V -240V,
Sec: 12.5V: 0:12.5V 750m/A 7V:0:7 V1A, 11,
p.p. 25p.
MAINS TRANSFORMER, Pri: 100-250V, Bee:
22:0:22 200m/A. 22:0:22 100m/A 0:24V 20m/A,
80p, P.P. 25P.
MAINS TRANSFORMER, Pri: 230V, Sec: 14V.
120 amps. 115, p.p. 61.50.
MAINS TRANSFORMER, Fri: 100.240V a.c.
305-0-36.5V. 27 m/A, 0-21 5, 260 m/A,S0p, p.p. 26p.
TRANSISTOR OUTPUT TRANSFORMER, Ratio
8:1, 120mH. Centre tap 2 watts. output, 805.
P.P. 81).
SMOOTHING CHOKE, 11MH, Ilin x ltin x 111n,
209, P.P. 81,
PINNED ALUMINIUM HEATSINK, x Bin x
lin, 2 X 2/43055, 11, p.p. 13p.
GOODMANS Sin SPEAKERS 3 fl 1160, p.p. 28p.

PINNED ALUMINIUM HEATSINK. Sin X 810 X
131n. In C.: 4 x 2N3055, 52. p.p. 29p.
GARRARD MAG. TAPE DECKS: 1.11.p.s., 60Y,
solenoid operated brakes, etc. Mains voltage
motors 1740 each, p.p. 60p.
NOTRE 3 speed tape deck (11in x 31in x 7}10)
reel to reel 710 mains operated, 5740, p.p. 63p.
10 REED SWITCHES operated by push buttons
and magnets. 501). P.P. 25p.
COMPONENT PANEL, 6 sees (300V, 1.6A) 6 cond.,

(store, 6 45

1 crystal 7.68kIls vario
p.p.81, 8P

(200V 4 amps),

PANEL, 2 x 600mF 50V, 3 x-1UOmF
ap. 1 x 2N2612, 2 x 2N404, 3 diodes plus
a other components, 10p, p.p. 9p.

AISATTRansx., - .

OOTELECTRIC LIMPUL
NON-RESETTAHLE,A.C. 200-250V, 11.10, P.D. 19p.
GEC MAINS CIRCUIT BREAKERS, 2 amp or 5
amp, E. each, p.p. 14p.
LEVER ACTION P.O. 1000 TYPE SWITCHES
Lock 4 -pole changeover, 15p, p.p. 4p. Ex equip.
Lock 2 -pole changeover, 10p, p.p. 4p. Ex equip.
MULLAHS) & MALLORY SCREW TERMINAL
CAPACITORS 4,500µF 64V, 7,100µF 40V, 60p each.
20,000 30V, 25,000 25V, 35,000 ISV, 80p each,
p.p. 21p.
DIIILLARD FULLWAVE RECTIFIERS
(1.48V, 15 amp, 70p, p.p. 10P.
BELLING LEE 1.5 amp in -line rubber covered
interference suppressor, No. P.P. 81,
RUBBER 3 PIN 6 AMP NON -REVERSIBLE CABLE
CONNECTORS. SOP, P.P. 5P.
SOLENOIDS 12 VOLT PULL ACTION
2in x 110 x fin, 40P. P.P. 111,
SOLENOIDS 12-24V d.c. pull action 1 fin x 15in x
1(10, 409, P.P. OP.
SOLENOIDS 240V a.c. pull action 24in x liin
liin, 50p, p.p. 9p.
SANGAMO WESTON TIME LAPSED METER
Mains operated. I tin x 1 tin x Sin, 11.50 p.p. 7p.
SCR WITH HEAT SINK (600V 15 amp), Hp, p.p. 5p.
OMRON MKS MIDGET POWER RELAY, 12V d.c.
Double pole changeover. New, 70p, p.p. 5p.
ETC VARLET, miniature relays 7000, 17.5-37V,
perspex cover, 4 pole changeover, 40p, p.p. 5p.
POTTER ERTIMPIELD 12V d.c. 3 pole changeover
with base, contacts rated 7A d.c., 11, p.p. 10p.
LT./. LOW PROFILE RELAYS. 4 pole c/overa.
50011 12-18V, 76p, p.p. 5p.
MAINS RELAYS, 200.200V a.c. 2 makes. Heavy
duty contacts, 50p, p.p. 7p.
TELESCOPIC AERIALS
Chromed 71n closed, 28in extended, 6 section ball
jointed base, 88P, P.P. Sp new.
PRINTED CIRCUIT HOARD/19 ACY 19's 10 0A200
Diodes: I reed relay: 1 AZ 229 sener ass. capacitor/
resistors. Power supply 22y, 250 m/A d.c. Output
240V a.c., 61, p.p. 25p. Ex equip.
WIRING CABLE
Size -1.020. Various colours. 350yds, 60p, p.p. 28p.
TAPE POSITION INDICATOR
Re-settable 3 digitsAflia-n-ci..im

10% V.A.T.

FIELD EL RIC
LIMITED
3 Shenley Road
Borehamwood, Herts.
Tel. 01-953 6009
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Marshall's
A. Marshall & Son (London) Limited
42 Cricklewood Broadway London NW2 3HD,Telephone 01-452 0161
& 65 Bath Street Glasgow G2 2BX,Telephone 041-332 4133

Transistors

months best buy x stock

SN 7400 series flat pack only 18p
(not Dual -in -line packages)
SN 7400 7401 7404 7410 7420 7430 7440
745317454 7460 17470 7472

SN 74122 flat pack 90p
TAD 100 with filter £.1.80

20301 815 253392 818 35187 1.66 A8129 046 BCY72 818 13FY11 845
211302 U.15
20303 0.25

253393 0.18
2N3394 818

35200 249
35201 142

ASY50 820
ASY55 0.16

BCY87 844
BC188 242

BFY17 040
5E1'18 885 Open

20306 830 253402 818 40050 878 BC107 816 BCY89 047 BFY19 0461 9 30am-5 30pm
20309 880
2034311 825

253403 819
253404 044

40251 881
40309 040

BC108 815
BC109 819

BCZIO 0414
BCZ11 049

BF120 040
BFY29 040 MontoSat

20371 0.15 253405 827 40310 040 BC113 813 51/115 1/.70 BFY37 040 Return of post
20374 815
25174 1.40

253414 810
253419 810

40313 042
40316 040

130114 0.12
BC115 815

80116 876
BD121 870

BFY41 048
BFY49 045 service

25404 843 253416 815 40318 042 BC116 816 13D123 6.82 BFY60 82901
25456 875 253417 041 40360 844 BC116A 818 BD124 047 BFY51 0.18/
25456A 875 253570 145 40361 048 BC117 821 130131 040 BFY62 0400
25457A 880 253571 1.12 40362 040 BC118 041 B0132 0.60 5E163 0.16
75491 848 253,172 89 40363 041 BC119 P29 51/136 043 BFY66 0 84
25696 815 253702 811 40389 846 BC121 043 B0136 9.49 BFY64 8411
25697 815
25698 045
25699 049

253703 812
253704 814
253705 812

40394 866
40395 866
40406 044

5C125 0.16
BC126 040
50132 040

BD137 1.1.55
5D138 048
50139 871

BFY75 040
BFY76 042
BFY77 044 LitronixLEDS

25706 816 253706 049 40407 048 BC134 041 131/140 047 5E178 0 861 Sescocem25706A 818
25708 8141

253707 818
253708 0.70

40408 040
40409 042

BC135 041
BC136 815

131/Y10 146
BDY11 140

BFY90 860
BRY39 828 Semi -conductors

25709 048
25711 0 80

253709 811
253710 0.12

40410 042
40411 245

BC137
5C138 044

13DY 17 140
B1/118 1.76

118)1.19 0 18
BSX20 0400 Full range of

25718 041 253711 811 40414 865 BC140 044 BDY19 1.97 58X21 0401 C-Mos Capacitors25718A 0-49
251720 850

253712 046
253713 1.20

40467 049
40468A 044

BC141 049
BC142 0480

BDY20 145
131/138 046

13811.26 849
58X27 044 Siemens

25721 045
25914 042

253714 1.88
253715 1.50

40600 049
40601 047

BC143 041
BC144 824

BD 160 046
511161 146

13/3/128 045
B8X29 847 Ducat' Nitsuko

25916 841 253716 140 40602 044 BC145 041 BDY62 1-00 58%60 0 54
25918 847 2N3773 945 40603 048 BC147 812 51115 045 BSX61 842
2N929 040
25930 048
251090 830

2/43779 845
253790 240
253791 2E4

40604 046
40636 1-10
40673 0-70

BC148 813
BC149 819
BC153 048

131116 0-99
BF117 043
BF119 048

581E76 815
56X77 820
5E11178 0.25 Components

251091 042 2N3792 869 AC107 044 BC164 0.18 131121 046 BE4W70 8281 supplied for251132 044
251302- 8180

253794 040
253819 887

AC113 0413
AC117 040

BC157 814
BC168 818

.13F123 047
51126 046

1313124 820
BBY26 040 most projects

251303 0.180
251304 044

253820 048
253823 1.42

AC121 0.13
AC126 045

50159 0.14
13C160 047

41152 040
1351.63 821

1381(26 0401 in this magazine58127 0.15
251303 044 2N3829 1.88 AC127 046 BC167B 0.18 Br154 048 BBY28 815
251306 081 253826 828 AC128 045 BC168B 0.18 131158 0.28 58188 0.191,
2141307 822 253854 0.18 AC141K 040 BC168C 0.11 13F169 047 138139 8190
251308 825 253854A 0.16 AC142K 046 BC169B 048 BF160 823 Bgy51 0.26
251309 0450 253833 819 ACI511 0.14 BC169C 0-18 13F161 0-419 58152 048
251483 040 253855A 040 AC1521 817 BC170 811 BF163 0418 Bay53 0.26
251307 0E0 253836 0.19 AC153 045 BC171 813 BF166 0.816 148164 830
251613 838 253856A 0.20 AC153K 045 BC172 811 BF167 041 11161(66 0.79

All devices are2571631 048
251637 046

253858 816
253858A 819

AC154 040
AC176 0.18

BC182 0.12
BC182L 0.12

BF173 0434
13F177 049

138165 0.161
324178 840

251638 042
251701 1.19

253839 0.14
253859A 0.19

AC176K 045
AC187K 048

BC183 0.09
BCI83L 049

BF178 0.84
135179 0.43

B8Y79 0 48 brand-new &581790 045
251702 816 253860 0.19 AC188K 044 BC184 0.11 BF180 0-86 58195A 8100 guaranteed
2511711 045 253866 1-09 ACY17 0.851 BC1841 811 131181 881 5U104 142
251893 041 2N3877 046 ACY18 0-24 5C186 045 BF182 040 1311105 2451
252102 040 253877A 046 ACY19 047 BC187 0-270 BF183 040 C111 048
252147 0.70 2513900 0-21 ACY20 042 BC207 812 BF184 0.17 D4ON3 045
252148 044 253900A 821 ACY21 826 BC208 0.11 131,185 817 GET111 045
252192 040 253901 042 ACY22 0.17 BC212K 040 BF194 0.18 GET113 045
252192A 040 253903 824 ACY28 040 BC212L 0.16 BF195 817 GET114 0E0
252913 040 253904 827 ACY30 042 BC214L 041 BF196 0-16 GET115 0.901
252193A 041 253905 044 ACY39 0430 BC237 049 BF197 0.16 41E1119 885
252194 0.78
252194A 040
252218A 0-86

253906 047
254036 0.62}
254037 P42

ACY40 0.17
ACY41 0.17
ACY44 041

BC238 049
BC239 809
BC251 040

BF198 0.18
BF199 048
BF200 040

0E1120 040
GET535 8201
GET536 820 Prices subject to

252219 857 254058 816 AD136V 048 BC252 818 BF224J 0.14 GET538 828 alteration without
252219A 046
252220 045

254059 049
254060 0.11

AD142 0-60
AD143 044

BC253 048
BC207 049

BF225J 819
BF237 042

GET873 812
GET875 815 notice -

252221 041
252221AI:1-88

2514061 0.11
254062 811

AD149V 0-84
AD150 P83

BC258 049
BC259 0.18

BF238 042
BF244 816

GET880 8851
GET883 820 prices exclusive

252222 040 254302 045 AD161 046 Bc261 0.20 BF245 048 GET887 820 of VAT
2/42222A 041
252368 881

254303 047
254916 041

AD162 046
AD161 Pr.

BC262 0.18
BC263 0.28

EF2403 043
BF247 049

GET890 045
0E1895 045

252369 887 2514917 P17 AD162 J1.05 B 300 2.12 BF264 0.16 TIP29A 0-49
252369A 041 254918 0.78 AF109R 040 BC301 044 BF256 0.17 TIP30A 0-68
252646 0.77 254919 044 AF114 -26 BC302 9-29 BF257 047 TIP31A 0.82
252647 1.12 254920 049 AF115 0-24 BC303 044 BF258 049 TIP32A 0-74
2512711 813 254921 048 AF1.16 046 BC307 040 BF259 0-66 TIP33A 1.01
252712 0.12 254922 044 AFTI7 P20 BC307A 0-10 BF270 0-21 T1P34A 141
252713 817 254923 0418 AF118 040 BC308 049 BF272 0.63 TIP35A 9-90
252714 0.18 2N5172 042 AF121 042 BC308A 0.12 BF273 0.15 TIP36A 870
252904 0-56 2N5174 042 AF124 044 BC308B 0-09 BF274 0.17 TIP41A 0.79
252904A 870 2N3175 0.28 AF125 040 BC309 810 BF457 048 TIP42A 0E0
252905 0.71 255176 042 AF126 049 BC309A 040 EF458 045 TIP2956 048
2112903A 048 253190 042 AF127 040 BC30913 0.10 BF1321A 240 TIP303.5 040
252906 0416 255191 0-95 AF139 048 BC327 041 BFE328 042 91E0401 818
252906A 870 2M192 1434 AF170 045 5C328 819 BF1361 047 ME0402 0461
252907 048 255199 146 AF172 045 BC397 819 BF898 040 ME0404 818
2512907A 0-41 255245 048 AF178 0-66 BC338 819 BFW11 041 ME0411 0.17
2/42923 0-12 255457 049 AF179 045 BCY30 048 BFX13 0433 5E0412 0-18
2N2924 0.14 255438 0-46 AF180 040 BCY31 8510 BFX29 040 ME0413 044
252925 817 2/45459 049 AF186 040 BCY32 1-15 BFX30 0-25 ldE1120 046
252926 35128 0-78 AF200 046 BCY33 044 BFX37 048 ME4001 0-09

Green 0.12 35138 146 AF239 0-51 BCY94 BFX44 048 ME4002 0.11
Yellow 0.11 35139 142 AF240 0.72 BCY38 0-52 BFX63 248 ME4003 044
Orange 35140 042 AF279 044 BCY39 1. BFX68 040 31E6101 0.10

0.11 35141 881 AF280 044 BCY40 047 BFX84 0-24 ME4102 811
253033 042 35142 048 AFY42 0-74 BCY42 0-16 BFX85 040 ME4103 040
253054 046 35143 0.76 AL102 0-75 BCY43 0-16 BFX86 0.251, ME4104 0.11
253055 0.75 35152 042 AL103 0-70 BCY68 041 BFX87 048 ME4101 0-14
253390 046 35153 041 A8126 040 BCY69 042 BFX88 045 ME6102
253391 048 35164 044 ASY27 046 BCY70 0.17 BFX89 0-46 ME8002 047
2N3391A 0-29 35159 1.17 A8128 048 BCY71 042 BFYI0 046 ME8003

Kellner Construction Kits
We are the sole distributors in U.K.
ES3 3 watt Mono Transistor Amplifier Kit .. 14.00
E815 15 watt 111-Fi Transistor Amplifier Kit [two for stereo!
with Tone Control and Pre -Amp . 111.94
EB30 30 watt Mono Hi-Fi Power Amplifier 1842
ESN 30 watt Mono HIFi Power Amplifier .. 1948
EV3 Distortion Compensated Pre -Amplifier .. 18.00
AV7 Aerial Amplifier. LW, SW, MW, VHF, T/V Channels

U112470 FM Transmifter Kit. 63MHz-145mHz. A GPO
Licence is required .. 1242
MUE7 Short Wave and VHF Receiver KR. Companion to
UH870 25mHz-130mHz 19.98
EW18 Electronic Dice Kit .. 1511
EW20 Electronic Dice with Sensor Button .. .. 1844
ST800 Strobe Light Kit, 120W/8 . 17.11
L01000 Psychedelic Light Control, single channel .. 17-00
L0330 Psychedelic Light Control, three channel .. 81850
NTI3 Power Supply -4 to 30V, 1.3W 16-75
NT83 Professional Stabilized Power Supply, I to 70V,

D800 800W Light Dimmer Speed Con.trol 1E70
WT7 Aircraft Communications Tuner 110-130MHz. Built
and aligned - 1114.00
WT9 Transmitter VFO for 2 meters [144m11.-146mHz1
Built and aligned .. 11440

All prices plus 10% VAT and plus 15p post and
packing.
All kits with easyto follow instructions and
covered by a full guarantee.

Bridge Rectifiers
PI% 30 100 200
IA 249 HP 85p
'2A 826 376 416
4A 609 709 75p
6A 626 756 805

400
356
48p
855

11.10

600
40p
626
95p

11.26

NE533 TIMER I.C. 909. NE360 PHASE LOCKED LOOP,
1448.
SCORPIO IGNITION KIT for improved performance
410 + 30p P. & P.

Diodes and Rectifiers
PIV 50 100 200 400 600 800 1000
1.3 9p 106 Ilp 129 159 200

3 156 179 206 229 266 276 30P
10 - 359 40p 47p 5139 -
33 84p 02p 11.18 1215 12.62 1866 14.20

Cathode Stud Only
153766 (33A 800p,) 28435 1153786 (35A 1000pv1 24E0

1534A 109 BA141 17p BY237 1209 0A79 7p
15914 76 BA142 179 BYZIO 35p 8 8P
15916 7p BA144 12p BYZ11 329 OAK, 10p
AA119 79 BA143 179 BYZ12 309 0A90 7p
AA129 156 BA134 129 0A9 109 0A91 70
BA100 159 BY100 1.55 0A10 209 0A9,3 70
BAI02 25p BY126 0A47 7.09 0A200 7p
BA110 256 BY127 170 0A70 709 0A202 10p
BA113 79 BY140 11 0A73 109 0A210 27p

Integrated Circuits
286 857426 826 1357443 11 86 8147476 64p

857401 886 857427 413p EIN7449 12 00 8/47481 11.25
857402 286 857428 506 14517447 11 30 857483 11.00
8517407 58p 857430 289 8/47430 20p 857484 95p
857410 2139 857432 Up 857431 20p 857483 81.90
857411 229 857437 526 8/47432 209 857490 11.00
857413 489 857440 209 857454 289 EIN7491 11.60
857420 206 8147441 76p 857472 40p E357493 81.00
88NN77442221 8/47442 796 857473 576 S57494 860

8147423 up 857443 11.04 857474 48p 857493 80p
857425 486 1357444 8144 857473 986 857496 11.00

We also stock the unusual numbers as follows:
8574100 2-60 81474145 1-60 81474161 2440 8574181 7.00
8574107 0-43 13574160 3-85 S1474164 2-28 8574190 1.95
8574118 1-00 81474151 140 8574163 4-00 8574191 145
9574119 142 8574133 148 8574167 645 0574192 1.90
8574121 040 8574134 2.00 8574174 240 8574193 140
/6574122 145 13574165 146 131,174173 1.85 9574196 1.60
8574123 149 8574157 140 SN74176 140 8/474198 440
8574141 040 85774160 240 8574180 1.53 S574199 4.00

Post and Pack ng189 per order. Europe 25p. Commonwealth
(Air) 639 (MIN). Matching charge (audio transistors only)
lop extra per pair. Prices subject to stock availability.
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MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT
OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m.

TUAC
TRANSISTOR UNIVERSAL

AMPLIFICATION COMPANY LTD.
DEPT. W

163 MITCHAM ROAD, LONDON SWI7 9PG
01-672 3137/9080

TP125
illustrated

".2 £15.15

ffii5o

TEL96:)75

NEW TUAC POWER MODULES

* 125 Watts RMS continuous sine wave output
* 4 RCA 150 Watt 15 Amp output transistors
* Special layer wound driver transformer
* Short, open, and thermal overload protection
* Compact size: 7 x 6+ x 3 in.

* 100 Watts RMS sine wave
* 2 RCA 15 Amp output transistors
* Rugged transformer driver
* Full thermal overload protection
* Compact size: 5 x 5 x Sin.

* 60 Watts RMS sine wave
* RCA 115 Watt output transistors
* Only six connections to make
* Same size as TL100

Power supplies vacuum impregnated
Transformers with supply board incorp-
orating stabilised pre -amp supply:
PS 125 ±50 volts for one TP125 £875
PS 100 ±45 volts for one TL100 03 00
PS 60 ±40 volts for one TL60 £6 75
PSU 2 For supplying Disco Mixer £350

Specification on all three power modules:
All output power ratings ±1dB. Output impedance 8-15 Ohms. THD at full power
1% typically 0.5%. Input sensitivity 60mV into 101in Frequency response 10Hz-25kHz
±2dB. Hum and noise better than -75dB.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS 8. BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER.

H.P. ARRANGED THROUGH PAYBONDS.

GIRO NO. 331 7056
C.W.O. only. P. & P. 10p on orders below C5

Discount: C10-10%, 520-15% (except net items)
Export Order enquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS
10E12 5W KIT: 10 of each 512 value, 10 ohms -I M, a total of 610 (CARBON FILM 5%), L3  10 net
10E12 5W KIT: 10 of each 512 value, 10 ohms -IM, a total of 610 (CARBON FILM 5%), L3 20 net
25E12 5W KIT: 25 of each E12 value, 10 ohms -1M, a total of 1525 (CARBON FILM 5%), L7.20 net
25E12 5W KIT: 25 of each 512 value, 10 ohms -1M, a total of 1525 (CARBON FILM 5%), L7.35 net
20E12 5W KIT: 20 of each E12 value, 10 ohms -IM, a total of 1220 (METAL FILM 5%/, L7.50 net
15E12 I W KIT: IS of each 512 value, 10 ohms -IM, a total of 915 (METAL FILM 5%), al 15 net
10E12 2W KIT: 10 of each 512 value, 10 ohms -IM, a total of 610 (METAL FILM 5"), L12.65 net

MULLARD POLYESTER CAPACITORS 0280 SERIES
250V P.C. Mounting: 0.010F, 0 0)50F, 0 02211F, 0-0330F, 0.0470, 35p. 0.0680F,
0-10F, 45p. 0 .15gF, 45p. 0.220F, 55p. 0.330, 8p. 0 47(1F, 9p. 0.680, I 1 p. 10.
15p. 1  50F, 22p. 2 .28F, 25p.
MULLARD POLYESTER CAPACITORS 0296 SERIES
400V: 0-0010F. 0  0015uF, 0 00220F, 0-00330F, 0 00470F, 25p. 0.00680F, 0010F.
0-0150, 0.022µF. 0.033µF, 3)p. 0.047µF, 0.068µF, 0 10F, 45p. 0.15µF, 64P
0 220E. 135p. 0  330, 12p. 0.47µF. 14p.
160V: 0.010F. 0.0150, 0.0220F, 25p. 0'0470F. 0 -0680, 3(p. 0 10F. 0 150F, 45p.
0 220E, 5p. 0 33µF, 6p.0 470F. 74p. 0 -684F, I I p. I µF, 12IP
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33. 39, 47, 56. 68. 82, 100, 120, 150, 180, 220, 270, 330, 390, 470.
560, 680, 820,1K. I KS, 2K2, 3K3, 4K7, 6K8, (4F) 0.01, 0 015.0 022, 0 033, 0 047.
25p. each. 0 I. 30V, 45p.:0, I; 100V, 55p.
POLYSTYRENE CAPACITORS 160V 5%
(pF) 10, 15, 22. 33, 47, 68, 100. 150, 220, 330, 470. 680. 1000. 1500. 2200. 3300.
4700,4p. 6800, 10.000, 4p.

RESISTORS
CF -High Stab Carbon Film 5% MF-High Stab Metal Film, 5%.
W.Type Range 1-9 10-49 50-99 100-249 250-499 500-999 1000+ Size mm
1 CF 22 -IM I 0.8 0.65 0.62 0'55 0-5 0-45 2/4 x 7-5f CF 22-2M2 1 0.8 0/65 0/62 0/55 0'5 045 3/9 x 10/5
5 CF 22 -IM I 0-8 065 062 0.55 05 0.45 5.5 x 16
5 MF 10-2M7 I 09 0.8 07 065 065 06 3 x 7

4. MF 10-2M2 I 09 0.8 0.7 0/65 0.65 0.6 4/2 . 10.8
I MF 10 -IOM 1.5 1-25 1.25 I1 I 0.95 0/8 6.6, 18
2 MF 10 -IOM 3 2.5 2/5 2 I75 1.75 1.6 8, 17.5
For value mixing prices, please refer to our catalogue. (price in pence each)
VALUES AVAILABLE -E12 Series only. Net prices above 100.

PRESET SKELETON POTENTIOMETERS
MINIATURE 0.25W Vertical or horizontal 6p each I K. 2K2. 4K7, 10K, etc
up to 1MSl
SUB -MIN 0 05W Vertical, 10011 to 220K n Sp each

B. H. COMPONENT FACTORS LTD.
Miniature Mullard Electrolytics

I 0 tiF 63V 6p 68gF 16V 6p
1 50F 63V 6p 680F 63V 12p
2 20 63V 6p IOOcF 10V 6p
3 3gF 63V 6p 100gF 25V 6p
4.O0 40V 6p 1000 63V 14p
4 70F 63V 6p 1500 I6V 6p
6.8µF 63V 6p 1500 63V15p
8.O0 40V 6p 2208F 6 4V 6p
00 16V 6p 220gF 10V 6p
00 25V 6p 2204F 16V 8p
OgF 63V 6p 220gF 63V21p
5gF I6V 6p 3300 16V 12p
5gF 63V 6p 330gF 63V 25p
6gF 40V 6p 470gF 6 4V9p
22pF 25V 6p 470gF 40V lOp
22gF 63V 6p 6800 16V 15p
32gF 10V 6p 6800 40V 25p
330 16V 6p 10000 16V2Op
33gF 40V 6p 10000 25V25p
32gF 63V 6p 15006F 6.4 15p
470F 10V 6p 15000 16V 25P
470 25V 6p 22000F 10V25p

31447gF 63V Bp 33000 6 4 26p

VEROBOARD 0 I o 15
25 x 5" 28p lop
25 x 31' 26p 19p
31 x 5" Sip 33p
35 x 34" 28p 28p
25 x I" 7p 7p
25 x 5" (Plain) - 14p
25 x 35" (Plain) - lip
5 g 31" (Plain) - lip
Insertion tool 59p 59p
Track Cutter 44p 44p
Pins, Pkt. 25 10p 10p

TRANSISTORS
ACI27 165p BC2 I2L 12p
ACI28 22p BC2 1 3L 12.p
BC107 I 1p BC2 I4L 17p
BCIOB 12p 0C44 18p
BC I09 13p 007 I 13p
BC148 lip 0081 16p
BC149 lip OCI70 23p
BC I82L lip TI543 33p
BCI83L lip 2N2926 Ilp
BC184L 13p 2N3702 I 1p

(P.E.) 61 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 9AQ

Tel.: Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

POTENTIOMETERS
Carbon Track 5K II to 2M 13, log or lin. Single, 165p. Dual Gang 46p. Log Single with
Switch 26p. Slider Pots. 10K, 100K, 500K. 30mm, 34p. 45rnm, 47p. 60mm, 55p.

DIODES
N4001 65p
N400275p
N4003 9p
N40049 -He
N4005 12p
N4006 14p
N914 1p
N9I6 7p

BA100 113p
OAS 42p
0A47 9p
0A81 Ilp
0A200 13p

PLUGS
DIN 2 Pin lip

3 Pin 13p
Pin 180° 15p

Std. Jack 14fp
2.5mm Jack 1 1p
Phono 5ip
SOCKETS
DIN 2 Pin 10p

3 Pin 10p
5 Pin 180° lip
Std. Jack 145p
2. mm jack 1 1p
Phono 5-Jp

Integrated
Circuits
0A709C 50p
grA74IC 55p
gA723C LI
01_914 35p

ELECTROLYTIC CAPACITORS. Tubular & Large Cans
(uF,V): 2 125, 2 2 63, 4 7 10, 4 725, 4.7/63, 22/10, 22;25,
22'63, 5p. 2'10. 10 10, 50110, 100-10, 10,25, 50,25, 10'50, 54p.
200'10, 100:25, 50.50, 64p. 500/10, 200'25, 100/50, 9p. 1000:10,
50025, 200/50, I 1p. 2000'10, 1000.25, 500/50, 16Ip. 1000/50,
39p. 1000/100, 66p, 2000,25, 27p. 2500/12. 17p. 2500/25, 33p.
2500'50, 62p.3000/50, 72p. 5000 25, 66p. 5000/50, 94p. 7000,50,
60p. 25,000/25. 74p. 1 -11 -VOLT: 8/350. 14p. 16/350, 19p. 32/350,
25p. 50/250, 18p 100;500,33p.
METALLISED PAPER CAPACITORS
250V: 0 054F, 0 14F 45p, 0 254F, 5(p, 0 54E, 65p, I i(F, 9p.
500V: 0 -0250F.0 05µF. 45p. 0, I gF, Sip. 0.250F, 65p. 0 '54F, 9p.
1000V: 0,010F. 10p. 0-0220F. 12p. 0.047µF, 0.1µF, 16p.0 220F,
31p, 0474F. 39p.

Screened Wire, Metre )1' QUANTITY DISCOUNTTwin Screened Wire, Metre 'vp SPECIAL BULK BUY PRICESStereo Screened Wire, Metre 10p ARE AVAILABLE BYConnecting Wire, All colours, Metre 10 QUOTATION FOR LARGENeon Bulb, 90V Wire Ended 5 for 2 p PROJECTS AND TRADEPanel Neon. 240V, Red. Amber, Clear 1640
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50,60 OUTPUT
VARIABLE 0-260V
All Types
SHROUDED TYPE
0.5 KVA (2} arm') [1000

I KVA (5 amp) [1470
2 KVA (10 amp) /28 10
3 KVA (15 amp) [3125
4 KVA (20 amp) [7250

37.5 amp /102.50
50 amp /12150

CARRIAGE AND PACKING
EXTRA

RING TRANSFORMERS
Functionol Versatile Educational

These multi -purpose Auto Transformers,
with large centre aperture, can be used
as a Double wound current Transformer,
Auto Transformer, H.T. or L.T. Trans-
former, by simply hand winding the
required number of turns through the
centre opening. E.g. using the RT.I00
VA Model the output could be wound to give
8V g 12IA, 4V @, 25A or 2V @ 50A, etc.
Price:

RT.100VA 3.18 turns per V. 0.00. Post 35p.
RT.1KVA 1.82 turns per V. 0.60. Post 50p.
RT.2KVA 1.5 turns per V. C14.00. Post 75p.
RT.3KVA 1.5 turns per V. /19.130. Post CI.

1MM

VOLTAGE CHANGING TRANSFORMER
M.f.g. to highest W.D. spec. Auto wound, and
tapped 0-130-160-200-250 at least 2kVA. Can also
be used as 230-240V input, I ISV out for U.S.A.
equipment, or reverse to obtain 240V from I ISV.
The ideal transformer for making up solid state
constant voltage unit, by use of taps the following
voltages may be obtained 30-40-50-70-90V at
10 amps. Weight 40Ib, length, 260mm, height
190mm, width 230mm. In original maker's wooden
case, 03. Carr. CI.

B LOWER UNIT
200-240 Volt A.C. Precision
German built. Dynamically
balanced, quiet, continuously
rated, reversible motor. Con-
sumption 60mA. Size 120 mm.
dia. x 60 mm. deep. Price O.
Post 30p.

4 BANK 3c/c. PUSH
B UTTON ASSEMBLY
Black rectangular buttons.
5 units (min. order) 85p.
Post 15p.

ik :14(004

PAR YALU X Type: SDI.
S/86896/0.1
230/250V A.C. 50 r.p.m. 7 lb/in.
Continuously rated.
£6. Post 30p incl. base.

600 WATT DIMMER SWITCH
Easily ,fitted. Fully guaranteed by
makers. Will control up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. 12.75. Post 25p.

2000 WATT POWER CONTROL
For Power tools. Heating, Sewing Machines, Lighting,
etc. [8.00. Post 27p.

VENNER TIME SWITCH
TYPE MSQP
200/250 Volt 2 -0N/2 -OFF every 24
hours at any manually pre -sec time. 20
amp contacts. Fitted diecast case. Tested
and in perfect condition /4.75Post 25p.

FOOT SWITCH
Suitable for Motors. Drills,
etc., etc. 5 amp. 250 volt.
Price 75p. Post 15o

U N !SELECTOR SWITCHES
N E W 4 Bank 15 Way,
24V d.c. operation. (6.90. Post
30p. 6 Bank 25 Way, 24V d.c.
[7.90. Post 30p. 8 Bank 25
Way, 24V d.c. operation.
[9.50. Post 40p.

TRIACS
GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SC I 46D
10 amp, 400 PIV, 11. Post 5p. Type SC146E 10 amp,
500 Ply, 81.30. Post Sp. (Inclusive of data and applica-
tion sheet.) Suitable Disc lip.

All Mail Orders -Callers -Ample Parking
Dept. PE II, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 SBB

Phone 01-995 1560
Showroom open Mon. -Fri.

STROBE! STROBE! STROBE !
Build a Strobe Unit, using the latest type Xenon
white light -flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6.30. Post 30p.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx. output of Hy-Lyght. Price E1050.
Post 50p.
HY-LYGHT STROBE MK III
For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes. CIL Post 50p.
THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe.
 Variable speed from 1-3 flash per sec.
 Reactor control circuit producing an intense

white light. ONLY 820. Post 75p.
ROBUST, FULLY VENTILATED METAL
CASE. For Hy-Lyght Kit including reflector 1475.
Post 25p.
Super Hy-Lyght Kit including reflector £7. Post
60p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post 15p.

RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

Will operate four of our Hy-Lyght or Super
Hy-Lyght Strobes in either I, 2, 3, 4 sequence;
2 4- 2: ,or all together. Thoroughly tested
and reliable. Complete with full con-
nection instructions. Price: 118. Post 50p.
Send S.A.E. for details.

COLOUR WHEEL PROJECTOR
Complete with oil -
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. 818.50.
Post 50p.
6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price 85. Post 30p.
I R.P.M. MOTOR
220/240 volt a.c., I r.p.m. synchronous motor.
2 watt. A/clock. Spindle I Omm long, 3mm dia.
Motor only 20mm deep. Fixing centres 44mm.
Price 11.10. Post Sp. Suitable for above wheel.

BIG BLACK LIGHT
400Watt. Mercury vapour
ultra violet lamp.
Powerful source of u.v.
Innumerable industrial appli-
cations also ideal for stage,
display, discqs, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb 116. Post LI.
Spare bulb 87. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES
4ft 40 watt. Price 15.50. Post 30p. 2ft 20 watt,
8425. Post 25p. (For use in stan. bi-pin
fittings.)
MINI. I2in 8 watt, 81.60. Post 15p. 9in 6
watt, 1140. Post 15p. Complete ballast
unit and holders for 9in and I2in tube,
/1.70. Post 25p. (9in and I2in measures
approx.)

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full octaves
(less sharps and flats). Fitted hardwood case.
Powered by two penlite I IV batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes,
Price £3.25. Post 35p.

SO in I ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no
special tools required. The kit includes
Speaker, Meter, Relay, Transformer, plus a
host of ocher components and a 56 -page in-
struction leaflet. Some examples of the 50
possible Projects are: Sound Level Meter, 2
Transistor Radio, Amplifier, etc. Price 6775.
P. & P. 25p.

All prices are subject to
10% VAT. ( 10p in the C)

To all orders add 10% VAT to total
value of goods including carriage/
packaging.

SERVICE
TRADING CO

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.

15 WATT I 0/25/50/100/250/300/500/Ik/ohm
L1.15. Post 10p.
50 WATT 1/5/10/25/50/1001250/500/ I lc/ I .5k/
ohm 81.60. Post I Op.
100 WATT 1/5/ I 0/25/50/100/250/500/ I k/ I .5k/2.5k/
3.5k/Sk ohm 0.25. Post 15p.
Black Silver, Skirted knob calibrated in Nos,
1-9. I fin. dia. brass bush. Ideal for above Rheostats,
22p each.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

2
Coil ohms

52 4-6
58 5-9

ISO 4-9
185 8-12
230 6-12
280 8-16
325 9-14
410 10-18
700 16-24
700 16-24
700 15-35
700 6-12
700 20-30

2,500 36-45
2,400 30-48
5,800 24-26
9,000 40-70

151a 85-110

Col. (2)
Working
d.c. volts
Col. 3
Contracts

Col. (4)
Price

HD =
Heavy duty

Incl. Base

All prices
incl. P. & P.

3 4

6M
6 c/o
2 c/o
6M
2 c/o
2 c/o
4 c/o
4 c/o
4M 2B
4 c/o
2 t/o HD

1 c/o HD
6 c/o
6M
4 c/o
2 c/o
2 c/o
6M

60p
80p
70p
60p
70p
60p
75p
70p
60p
80p
70p
50p
80p
60p
60p
60p
60p
60p

6 VOLT D.C. I make contacts 35p. Post Sp.
6 VOLT D.C. 2 make contacts 75p. Post 51:,
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 5p.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 75p. Post Sp.
24 VOLT D.C. 3 c/o 751). Post Sp.

230 VOLT A.C. 'DIAMOND H'
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 55p. Post Sp.

100 VOLT A.C.
2 c/o seated type, octal base 11.
Post 10p.
24 VOLT A.C. 3 c/o 55p. Post 5p.
CLARE-ELLIOTT TYPE RP7641 GE
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.
HEAVY DUTY A.C. SEALED RELAYS
230/240 V. 2 c/o. 20 amp contacts. 110
Volt. 2 c/o 20 amp contacts. Either type
CI as. Post 10p.

jr

DRY REED RELAYS
Mfg. by ERG, 12 volt d.c. encapsulated.
Single c/o 65p, post paid. Two c/o 85p, post paid.
STC 280 ohm coil 6/I2V d.c. 3 make metal shrouded.
60p post paid.
Large range of other types, details on request.

"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps 240V. A.C. Black knob 1 in.
Fixing hole # in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
Micro Switch. 5 amp
tacts. M.f.g. bg. Hono con-eywell.

c/

NEW. Twenty for 8140. Post
10p (min. 20).

'HONEYWELL' LEVER OPERATED
MICROSWITCH
IS amps 250 volt A.C. c/con-
tacts. In maker's carton.
PRICE: 10 for L1400. Post 15p.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms, C34. Post
60p. SOOV, 500 megohms, 828. Post
60p.

BALANCE/LEVEL METERS
100-0-100 Micro Amp. Size Ilin+ Itin+
{in. Price only 70p. Post Sp.

METERS NEW! 2fin. Flush
round. Available in D.C. Amps 1, 5, 10,
15, 20 or A.G. Amps 1, 5, 10, 15,20,
both types (2.00. Post 15p. Voltmeter
0-300V A.C. 12. Post 15p.

NEW!

0
Personal callers only. Open Sot.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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Mk III Sound to Light Unit
Chassis Version

4.101115DICIEZIr
/,....;.', .

.:t?

MN3 3 Channel

I.C. Mixer
Kit

STL/I Single
:do Channel

Sound to
Light Unit

7, - a({ II Three channel I.C. audio mixer kit MN3 is specially
- designed for the home constructor or educational- ... project. Suitable for use in domestic audio, disco -.4 .

\
cheque and simple p.a. applications. The MN3

kit has following
Sir

mixer the features: Advanced
design using 5 ICs; Slider fader level controls
mounted directly to p.c. board; Full range Bass and
Treble controls; Uses top grade components with

The audio drive voltage is derived directly from
the amplifier output or across the speaker load.

fibreglass ready -drilled and tinned printed circuit
board and the unit may be operated from twin 9V
batteries (PP3) if required.

Single channel "Sound to Light" unit with 60mm
slider fader controls for audio trigger level andThe unit converts the audio -frequency signals background load dimmer.into a three -coloured light display when used with As optional extras, an attractive ready -punched This unit is switchable for response to High, Mid.coloured flood lamps or similar; the colour depend- facia panel and 'Control knobs are available. The and Low frequency audio signals, selected by faciaing on the frequency of the signal and the intensity unit is available as a ready built mixer with facia. control. A D.J. "pulse -flash" push button is fittedon the loudness of the audio source.

Max. power 1.5kW per channel at 240V a.c.
Complete assembly built and tested. Size: 9in x

Size: 9.5in x 4.8in x I Sin (with facia).
Construction manual available separately at 25p.

for manual flashing of the lamp load together with
neon load indicator.
Maximum Load: IkW at 240V a.c.Tin 3in. Price /2710. Kit Price III. Size: 8in x 3.6in 3in. Price L14.30.

Practical Electronics STL/3 Sound to Light Unit

"Scorpio" Electronic AUDIO
Ignition System Kit

, 1 EFFECTS
CREATE "PHASE"EF FECT ON YOUR RECORDS.areewe le* TAPES, ETC., UNIQUE CIRCUITRY ENABLES YOU

1
ViiL.)

r0
.2 0' '

TO CREATE PHASE EFFECT AT THE TURN OF A
KNOB. OPERATES FROM 9V BATTERY (not
supplied). COMPLETE KIT OF COMPONENTS
WITH PRINTED CIRCUIT BOARD AND FULL
INSTRUCTIONS. KIT PRICE £2.56.

- All prices quoted include postage and VAT.This Capacitor -Discharge Electronic Ignition system
was described in the November and December
issues of Practical Electronics. It is suitable for

The performance of this unit is similar to the Mk 1 1 1

chassis version above, but is provide8 with an
S.A.E. for further details.

incorporating in any I2V ignition system in cars, attractive black anodised facia panel and designed DABAR ELECTRONIC PRODUCTS
boats, go-karts, etc. to mount directly into equipment desks or cabinets.
Case size: 725in r. 45in x tin approx. High, Mid. and Low frequency channel sensitivity

60mm faders for 98 LICHFIELD.STREET, WALSALL
Complete assembly and wiring manual 25p.

[12.10.
controls employ slider present
day attractive appearance and ease of use. Size: STAFFS WSI I UZI lin x 8 -Sin ,. ein. Price L42.35.

D.I.Y.

ELECTRONIC

ORGAN

KITS

In use throughout
the world by
professionals

arimp-
-  wiiiiiiiriattatutt -

//111/111111111111111111

*Portable -4 octave keyboard with 10 voices, 3 pitches - vibrato,
[145.29. *Console-S octave keyboard with 10 voices, 3 pitches.
Keyboard can be split into solo and accompaniment. Vibrato,
built-in amplifier and speaker [2.50-93. *Console-- 2 4 octave
keyboards and 13 note pedal board, 29 voices. Vibrato. Delay
Vibrato, Sustain, Reverberation, Percussion, Wah Wah, E406410.
*Console -2 5 octave keyboards and 32 note pedal board, 32
voices. Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,

3 Couplers, etc., at L57255.
V.A.T. please add 10%-show separately on order.

All components can be bought separately. Send 50p for 24 -page
catalogue which includes details of specialised components plus
free vouchers worth SOp.
Also available -WIRELESS WORLD SOUND SYNTHESISER KITS
complete with reprinted instructions.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS
12 Brett Road, Hackney, London, E.8
Tel. 01-986 8455
8 Putney Bridge Road, London, SW I8 IH U
Tel. 01-870 4949

TRANSISTORS
AC126 14p
ACI27 16p
AC I 28 14p
AC14IK 24p
AC142 K 24p
AC176 20p
ACI 87 ISp
ACI87K 24p
ACI88K 24p
AD142 4Sp
ADI49 4Sp
ADI61 34p
AD162 34p
AFIIS 21p
AFI 16 2Ip
AF117 lip
AFI I8 49p
AF139 40p
AFI7B 43p

AFI80 45p
AFIBI 43p
A F239 44p
BC107 12p
BC108 1 Op
BC109 12p
BCI 13 25p
BC! 14 309
BCI IS 20p
BC116 20p
BCII7 ISp
BC125 14p
BC142 25p
BC143 25p
BC147 13p
BC148 13p
BC149 13p
BC154 20p
BC157 14p

BCISB 14p. BFIBO 334.
BCIS9 14p I BF I81 31p
BC I 77 20p BF 184 3Sp
BCI83L 14p BF 185 35p
BC I84L lip BF186 45p
BC187 llpi BF 1 94 ISp
8C294 16p BFI95 15p
8C440 SOp BF1% ISp
BC460 68p BFI97 ISp
130124 80p, 8F200 32p
BDI31 60p i 8F258 40p
80132 60p I BF259 40p
B01.39 63p BF337 1.1p
BDX32 0..00 I BFI -42 44p
BF115 23p BFT43 44p
111F121 35p, BFX1I4 40p
BF 158 19p' BFX88 30p
BFI67 20p BFX89 67p
BFI79 39p IIIFY50 Zap

BFY51 lip
2N3053 23p
2N3054 37p
2N3055 60p
TIP29 66p
TIP30 7Sp
T1591 48p

DIODES
AND
AND REC-
TIFIERS
0A91 7p
0A202 9p
I N4148 4p
BY127 1 1p
I N4006 Bp

RESISTORS METAL FILM
5%,, TOL.
4W, 4W, 4W, Eli values to 2
all Ica each.
I W to 10M Eli values 3p each;
2W to ION Eli values 4p each;
SW wire wound, IOW wire wound
Bp and Ilp each. See Cat. for values.

POTENTIOMETERS -CARBON
TRACK
5K, 10K, 25K, 50K, 100K, 250K,
LOOK, IM.7M
Log or lin less switch I 1p
Log or lin with switch 239
Dual log less switch 250K,

SOOK, 2M, only 39p
Dual li less switch SK, 10K.

25K."50K, 100K, only 399
Dual log with switch 10K,

100K, 250K, 500K. IM only SSp

JACK PLUGS AND SOCKETS
Standard insulated 11p; Standard screened 18p;
Stereo insulated 22.p; Stereo screened 30p;
3.5mm insulated Bp; 3.5mm screened 12p;
Standard socket switched lip; Stereo socket
switched 21p; 3.5mm socket switched 6p;
Standard line socket lap; Stereo line socket Up;
3-5mm line socket 10p.
PHONO-D.I.N. PLUGS AND SOCKETS
Phono plug insulated 7p; Phono plug screened
I 1p; Phono line socket screened 12p; Metal coax
plug Sp; 2, 3, 5 pin 180', 240", D.I.N. plugs lip;
4, 6, 7 pin plugs ISp; 2, 3. 5 pin 180" line sockets
13p; 2, 3, 5 pin 180 chassis sockets 7p.

CABLES AND
SCREENED WIRES
Men. mike cable single
7p/metre; Min. twin
mike cable lip/metre;
Pick up wire single
7p/metre; Pick up
w
Stereo screened twin
10p/metre; 4 core
individually screened
14p/rnetre; Speaker
wire twin coded 6p/
metre.

E. A. HALL (ELECTRONICS)
The Manse, Little Brington, Northampton NN7 4HX
Mail Order Only. C.W.O. Postage and packing 10p per order. Detailed
Catalogue 6p. Please add V.A.T. on total order incl. postage and paCking

Many other items in our catalogue.

94 Practical Electronics January 1974



now...

Project 80
exciting new thinking

in modular hifi design
wt pu 1-2 out
put rad tape

right

left

Project 80 tuner

treble

Stereo decoder

volume

Stereo 80 pre-amplifier/control unit

Project 80 Active Filter Unit (AFU)

the slimmest,most elegant hifi modules ever made

111=1111111
Living with hi-fi takes on new meaning now that Project 80 is here. These amazing new modules mark a brilliant technical advance
all round; their size and presentation bring exciting new opportunities to install systems in ways hitherto only dreamed about but
never before made practical. You can build a Project 80 system virtually anywhere and it is unbelievably simple to install and
connect up. Everything that could possibly be wanted in a top quality do-it-yourself domestic hi-fi system will be found in Project
80 - compactness, elegantly ultra -modern styling, ease of fixing and operation, new control methods, and above all superb per-
formance. New as well as popular established ideas on installation are featured on page four of this announcement to provide just
a few examples of the system's fantastic versatility.
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Project 80 new modules

Stereo 80 pre -amplifier
and control unit
As with other Project 80 units, the Stereo 801s
mounted by means of two bolts fixed at the rear
which pass through holes drilled in the wood or
plastic on which modules are to be mounted.
All the electronics are contained within the r
deep front panel! Connecting leads are taken
away similarly out of sight Each channel in the
Stereo 80 has its own independent tone and
volume controls operated by sliders This en-
ables exceptionally good environmental
matching to be obtained Provision is made for
magnetic and ceramic pick-ups. radio and tape
in and out A virtual earth input stage forms
part of the up -dated circuitry of the Stereo 80
to ensure the finest possible quality from all
signal sources. Generous overload margins are
allowed on all inputs. Clear instructions with
template are supplied.

TECHNICAL SPECIFICATIONS
Size - 260 50  20mm (10: 2 - Sins)
Finish- Black, with white markings
Inputs- Mag P U 3mV RIAA corrected: Ceramic P.U. 300 mV
Radio 300 mV. Tape 30 mV
S/N ratio- 60db
Frequency range - 20Hz to 15KHz T 1 dB' 10Hz to 25KHz± 3dB
Power requirements- 20 to 35 volts
Outputs - 100mV I AB monitoring for tape
Controls - Press button for tape. radio and P.U. selection Volume.
Bass t 12dB to -- 14dB at 100Hz. Treble+ 11 dB to-12dB at 10KHz

Project 80 FM tuner
smaller, more efficient
A truly remarkable tuner in every way - its unbelievably compact size -
its original circuitry - its dependable performance - all this in a boldly
designed modern case measuring 85 , 50 x 20mm (31 x 2 s Sins).
Greater adaptability (and possibly financial convenience) results from
the tuner and stereo decoder section being made available separately.

TECHNICAL SPECIFICATIONS
Size - 85 50 . 20mm (approx. 31 2 - }ins)
Tuning range- 87 to 108 MHz
Detector - I.C. balanced coincidence, for good A.M. rejection
AFC - Switchable. with thermistor control to prevent from drift
One 26 transistor I.C.
Twin dual varicap tuning
Distortion -0 3% at 1 KHz for 75KHz deviation
Ceramic filter in I.F. section
Aerial impedance - 75 or 240-300 r)
Sensitivity - 4 microvolts for 30dB quieting
Power requirements- 12 to 45 volts

Project 80 stereo decoder
Making the Project 80 decoder separate from the F.M. tuner gives the
constructor a wider choice of systems as well as saving money in cases
where stereo reception may not be required. This unit gives a 40dB
channel separation with an output of 1 50mV per channel. The gallium
arsenide light emitting beacon automatically lights up to show when a
stereo transmission is tuned in. Designed essentially as an integral part of
Project 80 systems, this multiplex stereo demodulator may be used in
many cases with existing single channel frequency modulated tuners to
provide stereo reception.
Size -47'50, 20mm (1 2' }ins)
One 19 transistor I.C.

2o

15

10

5
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NEW

 For P.U., radio and tape
 Tape monitoring switch
 Two -hole fixing

R P £11.95 T

C1

V A19

50 100112 11(

FREQUENCY

 AFC switch
 Twin dual varicap tuning
 4 -hole ceramic filter
 Slider tuning

NEW
 Solid-state stereo

indicating beacon

 Readily adaptable
for use with other
tuners

R R P £7.45 V A T
0 74p

wee
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new constructional techniques

...and again Sinclair leads the world
1962 Micro -miniature power amp small enough to stand on a 1969 0.16 - improved version of 0.14 Systems 2000 and 3000:

10p. piece. Slimline pocket receiver smaller than a 20 Project 60 launched
cigarette pack 1970 IC.12: Project 605

1963 Micro -6 receiver, smaller than a matchbox 1971 Project 60 stereo FM tuner: Z.50: PZ.8
1964 Pocket F.M. receiver; PWM amp. 1972 Improvements to Project 60 with Z.50 MK.2 and PZ.8 Mk.3
1965 Z.12 power amplifier module; PZ.3 power supply The Executive Calculator: Digital multi -meter:

1966 Stereo 25 pre-amp/control unit 0.30 speaker:

1967 Micromatic: 0.14 loudspeaker; the first Neoteric 1973 Cambridge Calculator.

1968 IC.10. the first ever integrated circuit for constructors' use PROJECTS° LAUNCHED

Project 80 active filter unit
This efficiently designed unit makes a highly desirable part of any
worthwhile system where inputs may be from record, radio or tape. As
with Stereo 80, separate controls are applied to each channel thereby
making it easier to obtain ideal stereo balance in any kind of indoor
environment.

TECHNICAL SPECIFICATIONS
Size -108 x 50 ,< 20mm (4f x 2 x fins)
Voltage gain - minus 0 2dB
Frequency response - 36Hz to 22 KHz, controls minimum
Distortion -at 1 KHz - 0.03% using 30V supply
HF cut off (scratch) - 22KHz to 5.5KHz, 12dB/oct. slope
L.F. cut off (rumble) - 28dB at 20Hz. 9dB/oct. slope

Z.40 & Z.60 power amplifiers
totally short-circuit proof
Either of these entirely newpoweramplifiers is intended for use in Project
80 installations although. of course. they are readily adaptable to an
even wider range of applications. Both Z.40 and Z.60 incorporate built-
in protection against shortcircuiting and risk of damage arising from
mis-use is greatly reduced. Comprehensive instructions are supplied
with each of the modules.

Z.40 Technical Specifications
Size- 55 x 80x 20mm
(2/x 31x fins) 9 transistors
Input sensitivity - 100mV
Output -15 watts RMS continuous
into 8 0 (35V). 30 watts music
powerjinto 4 0 (30V)
Frequency response -10Hz-
100KHz+ 1dB
Signal to noise ratio - 64dB
Distortion - at 10 watts into 8 0
less than 0.1%
Power requirements -12-35 volts

Z 60 Technical Specifications
Size - 55 x 98 x 20mm
(21x. 31 x fins) 12 transistors
Input sensitivity -100-250mV
Output -25 watts RMS into
8 0 (45V). 50 watts music power
into 4 C2 (50V)
Distortion - typically 0.03%
Frequency response -10 Hz to
more than 200KHz±1dB
Signal to noise ratio - better
than 70dB
Built-in protection against
transient overload and short
circuit
Load impedance -40min; max.
safe on open circuit

Sinclair power supply units PZ.8
the worlds most
advanced unit in its class

Stabilised power supply unit. Re-
entrant current limiting makes dam-
age from overload or even direct
shorting impossible, a principle
never before inorporated in a com-
mercially available constructor mod-
ule. Normal working voltage (adjus-
table) 45V.
R.R.P. £7.98+0.79p V.A.T.
Without mains transformer
PZ.5 30V unstabilised
R.R.P. E4.98+ 0.49p V.A.T.
PZ.6 35V. stabilised
R.R.P. E7.98+0.79p V.A.T.

... and next

NEW
 For scratch and

rumble control
 Transistorised

active circuitry

Recommended Project 80 applications
System The Units to use Units cost

Simple battery record player Z.40 £5.45
+54p V A.T.

Mains powered record
player

Z.40, PZ.5 £10.43
+11.04 V.A.T.

30W. RMS continuous
sine wave stereo amp.

2 Z.40s, Stereo
80; PZ.6

£30.83
+E3.08 V A.T.

50W (8 0) RMS continuous 2 - Z.60s, Stereo
sine wave de luxe stereo 80; PZ.8

£33.83
+13.38 V.A.T.

amplifier
Indoor P.A.

Z.60, PZ.8 £14.93
+11 .49 V.A.T.

Car Radio P.M. tuner,
Z.40

£18.40
+11.64 VAT.

R 0 London Rd.. 51 Ives. Huntingdon PE17 4HS Reg England 8134483
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From Sinclair
the worlds most advanced hi-fi modules

Sinclair Project 80

1-4

F

The modules mount very easily
onto a playing plinth

the ultra -modern non -obtrusive hi-fi

A P oject 80 system could
be built into a book -shelf
end

A novel application
would be to build
around the base of a
lampshade

Project 80 could
be easily
mounted onto a
loudspeaker
cabinet

A 21' strip along the edge
a shelf could be sufficient
to contain a complete
system

Two Sinclair 0.16 loudspeakers
suitably positioned together
with Project 80 could be
mounted on to a false wall.

When you have seen for yourself how
fantastically slim and cleverly designed these
modules are, further ways will suggest
themselves in which they can become a
pleasing part of your particular domestic
environment.

INN MI1 =NM III

I To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ I

Please send post paid

II
I IIfor which I enclose Cash/Cheque for C including V.A.T.

Name I
I Address I
I PE1 -`------------AIM

Guarantee
If. within 3 months of purchasing any
product direct from us. you are dis-
satisfied with it your money will be
refunded on production of receipt of
payment. Many Sinclair appointed
Stockists also offer this guarantee.

Should any defect arise in normal
use. we will service it without charge.
For damage arising from mis-use a
small charge (typically £1.00) will be
made.

Sinclair Radionics Ltd.
London Road, St. Ives,
Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64311



ZN414RADIO CHIP £1,10 EX -STOCK

IM380AUDIO AMP £1 .65 EX STOCK

111209 TYPE LEDS 25P EX -STOCK

M M5311 CCIIIICP1( £9.00 tE.1;;:

MM5316 ACHPM £15.0011.7:.

DG12DISPLAYS E2.00 EX STOCK

D1707DISPLAYS £2.00 EX STOCK

By now you may have got the point'- we have them and they are ex -stock. We are
usually the cheapest, all our products are guaranteed by the manufacturers (not
industrial rejects), in most cases we are the only suppliers to the amateur.

Our catalogues and advertising are always out of date, the 3rd edition of our
catalogue (Sept '73) will cost you ISp or send the cover of our earlier catalogue
and S.A.E.
PHONE for help, advice, or orders 044342757.

CLOCK DATA SHEETS-SAE. ADVICE-PHONE 0422.62757
POST 8 PACKING - 10p. OVERSEAS (AIRMAIL) 50p. VAT - ALL PRICES EXCLUDE VAT.
PAYMENT C.W.O. or ACCOUNT. ACCESS. ORDERS II) PAYMENTS BY PHONE ACCEPTED.
QUANTITY DISCOUNTS ON MOST ITEMS - STATE REQUIREMENTS FOR QUOTATION.

I. ELECTRONICS

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three -channel unit from a kit which contains all
components needed to produce a reliable and entertaining display.
Takes its drive from the speaker terminals of a record player, tape
recorder or portable radio. Will provide a brilliant 2kW of light.
using normal 240 volt coloured lamps. Price per kit, E10.40

METAL CABINETS
These attractive steel cabinets are PVC covered in a range of colours.
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, provides an easily accessible
building area, with an integral fascia panel. The cabinet is supplied
complete with stick -on feet.
Colours available include Green, Grey, Black, White and Blue. Every
effort will be made to supply a selected colour, but please give alter-
natives if possible.

Approximate size in inches Price
I. w. d.

B 6 3 1140
I 1 61 3 12.04

Other sizes to special order. HOLES PUNCHED in front or back panels
to your own requirements. Please send S.A.E. for quotation.

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5 V, MVR 12 V, MVRIS V.

All priced at 11.65

VEROBOARD PRINTED CIRCUIT CAPACITORS
0.1 0.15

2 x I in 7p 7p Electrolytic, low voltage, small size. Avail -
2 x 3Iin 27p 20p
2 x Sin 29p 29p

able in the following uF/V. 047/63, 1/63,
12/63, 47/40, 10/63, 22/40, 100/10, 9p each;

3 x nin 29p 29p 47/40, 100/63, 220/40, 470/16, ISp each;
3 x Sin 3Ip 32p 1,000/16, IBp each.

Our CATALOGU2, priced at 25p post free, shows the majority of the
R.S. range of professiona components. Most are available by return of
post. Prices include VAT. All orders over 50p POST FREE. S.A.E.
with all queries please.

CELECTRON-E
P.O. Boa No. I, Llantwit Major, Glamorgan, Wales CF6 9YN/

MEN!

GIRLS!
YOU CAN EARN E50p.w.
Plus an exciting life and a secure Future.

HOW?
Get into the fabulous Computer Industry now. On the ground
floor. While industry, commerce, science and governments
are desperately seeking, trained personnel. Give us
only four to six weeks and we can train you in any one .-
of the three vital careers in computers: (I) Pro-
gramming (men and girls). (2) Operating (men and
girls). (3) Key Punching (girls exclusively).
We are the only training organisation able
to make this offer. And our teaching
methods succeed because they combine
specially prepared courses with equip-
ment such as the unique Eduputer, exclu-
sive to us.
Thanks to our methods, people from
all walks of life have exchanged bor-
ing, under -paid, insecure jobs for
careers that have meaning, prestige
and security.
Past performance counts for
nothing. Provided you have the
aptitude (which we can discover
quite simply), there is no reason
why you should not get out of
the rut and into Tomorrow's
World-the fascinating world of
Computers.
The moment you qualify-and we
will help you do just that-one of
our own exclusive appointments
agencies will introduce you to oppor-
tunities galore. Worldwide. At no
cost to you. All part of our continuing
service.
What have you to lose by enquiring?
Information and advice are yours for the
asking. Post the coupon TODAY for full
details FREE and without obligation.

London Computer Training Services
S59, Oxford House, 9-15 Oxford Street, W.1.
Telephone 01-437 9906

Please send me your free
illustrated brochure on training

for Computer Programming n
(men and girls) 1-1

Computer Operating ri
(men and girls)

Key Punching (girls (771
exclusively)

(Tick appropriate box)

Name

Address

Tel

IN III III III III
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Practical Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p extra. Semi -Display £7 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

EDUCATIONAL

EC

TELEVISION TRAINING
(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Next course commences January 2nd. Training courses
in Marine Radiocommunication and Radar are also available. Write for prospectus to: London
Electronics College, Dept. I3/1, 20 Penywern Road, Earls Court. London SW5 9SU. Tel. 01-373 8721.

e
I

IWe require additional Electronic and
Electro-Mechanical Engineers, to be
involved in the maintenance of medium to
large scale digital computing systems.

Training programmes will be arranged for
successful applicants, 21 years of age and

Iover, who have a good technical background
to ONC/HNC level, City and Guilds or
Radio/Radar experience in the Forces.

Icircumstances, shift allowances will
enhance the competitive basic salary, as will

After training, and in appropriate

our twice yearly bonus. A contributory pension

FOR SALE

FIBRE OPTICS
Flexible Light Pipe for conveying lights to in-
accessible positions. Fibroflex Type I. Glass
I .I4mm effective dia. PVC sheathed. 44p per
metre. (VAT inc.), P. & P. 10p. Any quantity.

Polariser Sheet up to I sq. ft. max. size. I61p
per sq. in. (VAT inc.), P. & P. up to 6 in. square
10p; over 6 in. square 30p

* Cut down glare
* See those nixie tubes
* Cross them for light control
* Make your own strain gauge for plastics

and glass

Circuit Board Etching Kits. Full instructions.
£I371 (VAT inc.), P. & P. 20p

Photographic CDS Light Cells-used (with
part of original circuit free), 33p (VAT inc.),

Post free.
All items are strictly C.W.O.

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD

ST. ALBANS

CATALOGUE NO. 18, Electronic and Mechan-
ical Components and manufacturers' surplus.
Credit vouchers value 50p. Price 23p, inclu-
ding poet. ARTHUR SALLIS RADIO
CONTROL LTD., 28 Gardner Street, Brighton,
Sussex.

SITUATIONS VACANT

COMPUTER ENGINEERING
plan includes generous life insurance.

Opportunities also exist for more junior
trainees aged 18 and over who should have a
good standard of education, an aptitude for,
and an interest in, mechanics, electronics and
computers.

Please write quoting Ref PE for an
application form to: E. J. Young,
NCR, 1000 North Circular Road, London NW2 7TL

Plan your future with 1:33

TV LINE 017T -PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe

Road, Richmond, Surrey TW9 2EQ
01.948 3702

AUDIO MIXER MODULES for hi -fl appli
rations. Catalogue free. Large S.A.E
HILLCREST ELECTRONICS. 123 Harestone
Hill, Caterham, Surrey.

COUNTERS, Electro-Mechanical, 6 Digit,
Manual Reset, 24 Volts, 40 Impulses/d.c.
52.70 plus VAT each. Ring M.I.M.C.O. LTD.,
01-969 9388.

SPARES for Philips cassette recorders.
Also some for Pye and Stella recorders. S.A.E.
enquiries, incomplete lists available.
HARVEY, 94 Derby Lane, Liverpool, L13
3DW.

LADDERS

LADDERS. " Special Offer " Unvarnished
Triples. 9ft Tin closed-24ft Tin extended.
213.20 delivered. HOME SALES LADDER
CENTRE (PEE2), Haldane (North), Hales -
field (1), Telford, Shropshire. Tel. 0952
586644.

NMI

WANTED

R

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

NEWNES RADIO and TV Servicing Books
wanted. From 1960-1966, 82 paid per copy
by return post. Any quantity bought.
BELL'S TELEVISION SERVICES, Albert
Place, Harrogate, Yorks. Tel. 0423 86844.

SERVICE SHEETS

SERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
etc., from Sp with free Fault -Finding Guide.
S.A.E. orders/enquiries. Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 29066.

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 15p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.
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RECEIVERS AND COMPONENTS

PRECISION
POLYCARBONATE CAPACITORS
Close tolerance. High stability. All 63V d.c.
0.47µF, *5% 800; ±2% 408; ±1% 50p
1.09F: *5% 40p; ±2% 50p; ±l% 600
2.2uP: *6% 50p; ±2% 80p; ±1% 750
4.7µF: ±6% 70p; ±2% 90p; +1%81.16
6-84F: ±6% 96p; ±2%21.15: f1%11.60
100F: +6%8140; ±2%1140; *1%111.130
15µF: *5%21410; *2% 8240; *1%22.70
TANTALUM BEAD CAPACITORS. Values
available 0.1, 0.22, 0.47, 1.0, 2.2, 4.7, 6.8µF at
35V, 10/AF 25V, 15µ1, 20V, 22p.F ISV, 33µ1, 10V,
47µ1, 6V, 1009F 3V-all at 8p each; 6 for 45p;
14 for 95p. Special pack 6 off each value (78
capacitors) 24.50.
NEW !-TRANSISTORS. BCI07, BCI08,
BC109. All at 9p each; 6 for 50p; 14 for LI. All
brand new and marked. Full spec. devices. May
be mixed to qualify for quantity prices. AF178
at 35p each or 3 for 95p.
POPULAR DIODES. 1N914, 6p each; S for
45p; 18 for 90p.314916, Sp each; 6 for 45p; 14 for
90p. 1544, Sp each; I I for 50p; 24 for LI. All
brand new and marked.
NEW LOW PRICE - 400 mW Zeners.
Values available 4.7, 5-6, 6.8, 7.5, 8.2, 9.1, 10, I

12, 13.5, 15V. Tol. 5?,, at 5mA. All new and
marked. Price 7p each; 6 for 399; 14 for 84p.
Special offer 6 off each voltage (66 zeners) L3.65.
RESISTORS. Carbon film 5%, 4 -VV at 40'C, 4W
at 70 C. Rangefrom 2.20 to 2'2M0 in E12 series,
i.e. 10, 12,15, 18,22,27, 33, 39,47,56, 68,82 and
their decades. High stability, low noise. All at
1p each; 8p for 10 of any one value; 70p for
100 of any one value. Special pack-I0 off each
value 2.2o to 2-2M0 (730 resistors) 25.
440V A.C. CAPACITORS. 0.1/./F, size 'fin X
4in, 25p; 0-250F, size Ilin x fin, 309; 0.47 and
0.5µF, size 1 din x fin, 35p; 1-0µF, size 2inX lin,
45p; 2.00F, size tin X I in 75p.
SILICON PLASTIC RECTIFIERS I.5A-
Brand new wire -ended 0027. 100PIV at 8p
each or 4 for 30p; 400PIV at 9p each or 4 for
34p; 800PIV at 149 each or 4 for 50p.

7p post and packing on all orders below L5.
Please add 10", VAT to all orders

MARCO TRADING
Dept. El, The Maltings, Station Road

Warn, Shropshire

DRY REED INSERTS

Overall length 185- (Body length I.1').
Diameter 0.14'. Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; 44.12 per 100; (30.2.5 per 1,000;
L275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road. Worthing, Susses 0903 34897

TELERADIO ELECTRONICS
ARE STOCKING THE MODULES

FOR THE P.E. RONDO
QUADRAPHONIC SYSTEM

Matrix Decoder E8.80
Pre -Amplifier L3.30
Stereo Amplifier E8.25
Controls & balance panel E9.35

Prices include VAT and Post

Further information gladly supplied on
request

TELERADIO
325-7 Fore Street, London N9 OPE

01-807 3719

COMPUTER PANELS with about 10 transistor'
similar to 2N2926, plus diodes, resistors, etc.
18 each 5 for 75 25 f ..
o . su cs..vy',..s. a 10 for 35p. , ix.-

ionents, some .1,1,...,1 l/L6 ,.
worth 80p per lb. Prices include postage and
VAT. Send 9 x 4in S.A.E. for list, data, and
free sample transistors. J. PAWSON, 114
South St., Armadale, W. Lothian EH48 3JU.

TUNBRIDGE WELLS. Components from
TELESE RV IC E, 108 Camden Road,
Tunbridge Wells, Kent. Telephone 31803.

MINIATURE HIGHSTAB RESISTORS
5% 4W 220 to 2.2M E I 2 series 10 each value.
Total 610, L3.
Toggle switch. 250V I .5A SPST 18p, DPDT 25p
Slide switch. DPDT miniature or standard Ilp
Push to make, non locking. SPST 12p.
VEROBOARD

0-I 0.15
x Sin 26p 26p

2 x 34 -in 23p 18p
3 x 5in 30p 32p
3 x 3fin 26p 26p
Track cutter 40p 40p

ELECTROLYTIC CAPACITORS 50V
(MFD) 2.2 5p. 22 Sp. 50 5p. 200 9p. 500 10p.
BC107, 10p. BC108 9p. BC 109, 10p. I N914 4p.
8 pin 741 39p...........
EARPIECE 8 ohms. 2.5mm or 3.5mm plug
20p. Telephone pickup coil with 3-5mm jack
20p.

NEK ELECTRONICS (PS)
28 Carnegie Road, St. Albans, Herts.
Please add 10p P. & P. Mail order only.

LARGE COMPUTER PANELS 1:42 18 trans, 44p.
E44 12 trans, 83p. Fafi 16 trans, 49p (post 12p each).
M.C. METERS. THREE ASSORTED 2-31n. 11-15
(27p). 5 FIGURE RESETTAIILE COUNTER
18/22V. works on 12V, 112.20 (200. SILICON
DIODES 650V 11A. 10 on tagnoard 85P (6p). NEW
800V OA. 6 for 215P (5p). STABILISED MAINS
POWER SUPPLY variable output. 13-26V 4A. d.c.
10 x7 X Tin 28.50 (60p). COPPER CLAP PAX.
PANELS 51 xriiin 6 for 45p c.p. 74 x gin 25p c P.
6 for 21.25 c.p. 84 x 9in 80o c.p. 6 for 6185 c.y.
10 x 9in 86p c.p. 6 for 51.45 c.p. WIRE ENDED
NEONS 10 for 50p (8p). Bank of ftve with 2 x 04117
driver trans. 50p (13p). COPPER CLAD FIBRE GLASS
PANELS 15. x Min or 12 x 41 in 30p c.p. FOUR WAY
PIANO KEY SWITCH WITH INTERLOCK 33p (71/).
SILVER MICA CAPACITORS 100 assorted 55p c.p.
POLYSTYRENE CAPACITORS 100 assorted 76P eIi
Your choice 8P each 
716 ASSORTED COMPONENTS 111135 c.p.
2Ib ASSORTED COMPUTER PANELS 11.65 c.p. Jite
List of computer panels, etc.10p stamps, refunded 011(
purchase.

J.W.B. RADIO
2 BARNFIELD CRESCENT

SALE, CHESHIRE M33 1NL
Postage in brackets. Mail order only

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Veroboard 6x5 0.1 Matrix, 2 for LI.
4 x 4k 0.1 Matrix, 4 for El. 12x31. 015
Matrix, 75p each.
Mullard A.M. Module. I.F. Strip, LPI 166,
EI.10 inc. P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 24 x 2x 14 in with
circuit, L1-374 inc. P.P.
Crouzet Geared Motors, 30-60 r.p.m.
New, E1.54 inc. P.P.
UHF TV Tuners. Transistorised, (1.65
inc. P.P.
VCRI38 CRT. New, boxed, E3.30 inc. P.P.
Transformers. 7-5V + 7.5V +A, 66p inc.
P.P. I8 -0-18V, 200mA + 24V, 77p inc. P.P.
9-0-9V, 100mA, 69p inc. P.P. 12-0-12V,
100mA 69p P.P. 20V, IA 88p inc. P.P.
Transformers. 52-0-52V, IA + 22-0-22V,
00mA, L2.20 inc. P.P.

P.C. Board. S/S, 54 x 54in, 10 for 70
c. P.P.
and with 5-200 PIV IA SCRs + 14 0A200 .

diodes plus components 70p inc. P.P.
2,500 mfd IOOVW capacitor 41" x I1". New,
85p inc. P.P.
Panel with 2 SN7490, 2 SN7441 counting I
circuit with end connector, 12.20 inc. P.P.
Panel with 2 min. nixie tubes to slot in, E2

pinc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, L2 inc. P.P. Size 3" x 2" x 2'.

5-N -Channel FETs 38 I 9E-f I
Full specification devices complete with circuit
details for building voltmeter, timer, ohm-
meter, etc.
Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices.

REDHAWK SALES LTD.
45 Station Road, G ds Cross, Bucks.

MAIL ORDER ONLY

BRAND NEW COMPONENTS by return
Electrolytics 16V, 25V, 50V-0.47, 1, 2.2, 4.7
10 mF, 4p; 22, 47, 44p (50V, 5p); 100, 51p
(50V, 7p); 220, Op (50V, 9p). Subminiature
bead -type tantalums 0.1/35V, 0.22/35V, 047/
35V, 1/35V, 2.2/35V, 4.7/35V, 10/16V, Sp.
Mylar Film 100V-0.001, 0.002, 0.005, 0.01,
0.02, 2p; 0.04, 0.05, 3p; 0.068, 0.1, 3*p. Poly-
styrene 63V E12 series 10-1,000pF, 2p; 1,200-
10,000pF, 3p. Miniature highstab resistors,
5%, E12 series-Carbon Film 011, 10-1031(1
(10% over 1 Mfl). Metal Film 1W, 1011-
2.2340 and 1W, 2711-10M11 all fp each.
Postage 8p. The C.R. SUPPLY CO., 127
Chesterfield Road, Sheffield, S8 ORN.

FOR BARGAIN LISTS worth seeing, plus FREE
SAMPLES send S.A.E., 2 Richmond Terrace,
Ulvsreton, Lancs.

RADIO & TELEVISION AERIAL BOOSTERS
82.95, live television valves 45p. 50p bargain
transistor packs, bargain 111 resistor and cap-
acitor packs. UHF -VHF televisions 87.50.
Carr. £.1.50. S.A.E. for 3 leaflets. VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lanes.

100 MIXED RESISTORS (our choice), many wire
wound. 56p (10p). 100 mixed capacitors
(our choice), silver 1111CA, polystyrene, ceramic,
etc. 55p (10p). SPECIAL PACK includes
6 mixed pots, 10 mixed valve bases, 100
mixed resistors, 100 mixed capacitors. Good
value at 8250 (20p). Prices include V.A.T.
postage in brackets. No used' components.
S.A.E. for list. GIOC, 82 High Street, Winsford,
Cheshire.

74TTL lowest prices. First grade ceramic

seer,
packs ed devices confused with

ts. 7400 1 it p. 7474
27p 7490 60p 74 Data
book ostage on a s Op. A.
TOOTELL, 9 Mendip ('lose, St. Albans, Herts.

OFFERS INVITED. Capacitors, approximately
7,000 1 x 9pF ± 20% and 2,500 4 x 1pF
20%. Unused, approx. size 3} x 11 x tin
100y d.c. Samples on request. Other compo-
nents available. Enquiries to ABAND LTD.,
Room 20b, Waterloo Buildings,
Street, Liverpool, 1.

DESOLDERWICK
SOLDER -ABSORBING WICK

Approx. I cm. completely desolders a P.C.B
ioint. Use with any 20-40W soldering iron
30cm. Pack 7.69 inc. P. & P., etc. Multipack.
Four lengths of wick in various widths. 80p inc.
P. & P., etc.

ORIENTATION LIMITED
Coverack, Cornwall

KX2 GLASS FIBRE P.C. KIT
For transistor and integrated circuits (DIL,
T05, etc.). Track width and spacing capabil-
ity down to 1mm. Full instructions and all
materials supplied, including 3 pieces of I oz.
copper board r x

LI65 plus 10p P. & P.

KELTRONIX LTD.
15 Barra Street, Glaigow G20 OA X

COMPONENTS GALORE. l'ack 'of 500 inixe,
components. Manufacturers' surplus plus once
used. Pack includes resistors, carbon and
W.W., capacitors various, transistors, diodes,
trimmers, potentiometers, etc. Send 11 + 101
1'. ,& P. C.W.O. to: CALEDONIAN COMPO
NENTS, Strathore Road, Thornton, Fife.

KITS

EMSAC. P.C. MASTER KITS
Something new! Prepare your printed circuit trusters
to professional standards. Our Master Kits contain all
material. necessary to design complete taped loaders.
We Include four sizes of special adhesive tape (con-
ductors), four siva of circles (pads), transiators and iic
clusters. Also metric and imperial grids, a cutting knife
and backing material. Complete %ilk full Instructions
and catalogue. for re -ordering.

Price 29-68 inclusive of V.A.T. and postage.
Electronic and Mechanical Sub -Assembly Co. Ltd.

Hightleld House, West Kingsdown, Nr. tievenoaks,
Kent, Telephone: Week Kingadown 5344
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MISCELLANEOUS

DON'T LOOK
unless you can resist the temptation

to get these super 'attention -getters':
* POCKET -SIZED MAXI -VOLT Big

inch Spark Generator (instant 15,000
volts!) Ready-made, needs no batteries.
Carry it around anywhere. Only weighs
about 3 oz (85g). Send EI.35 for your
Maxi -volt now!

* UNIQUE TRANSMITTER/RE-
CEIVER KIT. No licence examinations
or tests required to operate this trOnsis-
torised equipment. Easy to build. Get
transmitting. Send L5.90 for yours now!

* PSYCHEDELIC MINI -STROBE KIT.
Take a pocket -sized lightning storm to
Disco's and Parties. "BRAIN -FREEZE"
'EM with vaH-speed stop -motion flashes.
Includes super case, too. Send 1.210 now!

(All prices include VAT, packing & postage)

Send remittance to:

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh

Ewell, Surrey (Mail order only)

Or for more details, send 15p for lists, plus
free design project sheet

""'" TREASURE TRACER
'FMK III Metal Locator

 vsnue tuning
 Britain  best selling metal locator kit
 Weigh. only Mt
 Speaker and MM... otshhillon
 knocks down to only Tile
 Prebuilt search coil assembly
 Fire traneletor circuit
 Thoroughly prohmsional finish
 You only need soldering Iron. wrevedriver

Mime end snips
 As seen on BBC -1 & BBC -2 TV

,E°.:.; £9.80 F:!',°:g,-7.:°....f.13.75
MINIKITS ELECTRONICS 35g LANGLEY DRIVE.

WANSTERD. LONDON Ell 2LN (Mail Order only)

GLASS FIBRE P.C. BOARD -large supplies
available. *in single sided one ounce copper,
2p per 3 sq in (under aft); 78p per sq ft (over
aft). 11, In double sided one ounce copper, 1p per
sq in (under 1ft); 81 per sq ft (over 1ft).
Please add 10p per sq ft postage and packing.
We can cut to your size at 1p per cut. SOLID
STATE LIGHTING, The Firs, Smallworth
Lane, Garboldisham, Diss, Norfolk.

Fibre optic suppliers
LOW COST LED-MLED SOO, MV 54
MLED 500 is in TO92 case, for PC board mount-
ing MV 54 is T5 size, 2mm, miniature. Both
emit visible red light. Current requirement
20mA, 15005 resistors available for 5V d.c.
(TTL) operation.

2N5777 -SILICON PHOTO
DARLINGTON AMPLIFIER

Economical, high sensitivity. TO92. LIGHT
DETECTOR

I 2 5 10 25
MLED500 12p - 44p L1.10 £2.20 0.74
MV54 lip 44p L1.10 1249 042
1500 Ilp
2N5777 55p LI I0 L2.53 /441 L9.90

ULTRASONIC TRANSDUCERS -
TRANSMITTER RECEIVER PAIR

40kHz for burgular alarm, remote control,
novelties. Great value at 1345 per trans/
receiver pair.

HNCP 37 -NEUTRAL CIRCULAR
POLARISER

Reduce glare on crt's, meters, displays, panels.
SOmm x 50mm (2in), 66p; 75mm 75mm,
11.21; 150mm x 150mm, L4.40.

CROFON 1610-64 FILAMENT
LIGHT CONDUIT

I.8mm active dia., 3.3mm o/d. Simply cut to
length and conduct light where required. For
displays, internal illumination, multiple point
lighting. 1 metre, /1.32; 2m, 1244; 5m, 040;
lOrn, /11245.

FP40-PLASTIC OPTICAL MONO -
FIBRE, I mm DIAMETER

Single strand unjacketed light guide, simple to
use. 5 metres, LI .10; 10m, 11.98; 25m, 045.
FP20 (0.5mm) and FP60 (I Smin) also available.

MARE'S TAILS FOR DECORATIVE
DISPLAYS

7,000 fibres, professionally finished, beautiful.
Add lamp, stand, cover to make a Fibre Optic
Lamp. Eye catching in boardroom, hall or
foyer, 11140 each.
All prices shown include P. & P., VAT. C.W.O.
please. For full information on our complete

'Pulse, send 9in x 6in S.A.E. to
FIBRE OPTIC SUPPLIERS (PE)
P.O. Box 702 London WIO 6SL

vBA NUTS
BOLTS AND
WASHERS
Assorted length
bolts, shake -
proof washers

PER 100
Size Nuts Bolts W rs
o 53p 75p Bp
2 40p 53p ny

4 5p 46p lap
6 29p 35p lap

SELF woo
TAPPING ,-..'
SCREWS .1%,..'

Boa of Iy;
A1,4 2 ,,e

FASTENERS P/C 100

GA°NNETS,m trol or

tie .. 44p
Bo. of ) M (
100 .1

U.'. Sip

5In SIDE CUTTERS

59p Handles

81n PLIERS ....-- -.

Insulated a -------
Handle. Sag's

Post free I Orders under T.2 oM
add P. 5 P. 15p I t PIursiover 22 Include VAT

SILHILL PRODUCTS
Dept. PE2. 228 Mary Street. Birmingham 812 91k1

Tel. 021-44 MOO

UFO's. Wave Prediction Chart, Op. TV
Notes for Detection, 2 Optical Circuits, Up.
UFO Map, 42p. Daily Flight Pattern, 42p.
Transistor Optical Circuit, 66p. Optical/
Radiation Detector Circuit, 44p. Microdetector
Circuits, with Memory, LSI, Thp. R. & E.,
Highlands, Needham, Suffolk.

Liquid

03.95

wheel
projector

projector
L37.95 cash
with order.
Specially
designed for

discotheque lighting, uses a 300W
power cooled bulb with 2 i icy
positions. Can project image up to
tat aeon.

100W
liquid
proj
Gives
sufficient
light for
parties or
small disco.
Price 12145
complete

with 6in liquid wheel.

Random light column uses 4,100
watt reflector coloured spots,
flashing randomly 0 from
mains, column 39in long, finished
matt black paint. Price 119459.
Leather -cloth covered version at

03. Vivid effect on its own or with frequency lights.
3 channel light units, 1,000W per channel operated from loudspeaker output
muter gain control, handles up to 100W power input, and 3 individual
controls on each channel. Price 119.95. All prices include V.A.T. and postage.

M.V. AMPLIFICATIONS (PE)
ORCHARD MEADOW, UFFINGTON ROAD, STAMFORD, LINCS.

MORE RANGES
FOR LESS MONEY!

7toia.

en

MULTIMETER AC -DC Type U-437
10kOhmsIV 2.5% Precision
A -DC 0-1-1A - 5 Ranges
V-DCIAC 2.5 to 1000 V -6 Ranges.
Ohms -100 to 1 MegOhm -4 Ranges.
Frequency: 45-40kHz - 2 Ranges.

TAUT SUSPENSIONS
MOVEMENT.
Complete with steel case.
Dimensions without case:

212s118,
75mm

ACIDC Multimeter type U4324
A -DC 1706-3A -6 Ranges.
A -AC 0.3.3.4. - 5 Ftlinges.
V -DC 0.6-1200 V - 9 Ranges.
V -AC 3-900 V -8 Ranges.
Frequency: 45 to 20kHz-2 Ranges.
Resistance: 500 Ohm to 5 MOhm-
5 Decibel: -10 to +12d6
- 2 Ranges, Accuracy :.: 2.5%.
Dimensions 167 x 98 x 63 mm.

Only £8.00

11111111

4.1 .f
($11.4

SUPERTESTER 680 R ICE
10 Fields - 80 Ranges: Plus
a lot of accessories for
measurements of 500A -AC
100 AIDC- Temperature-
-50C to ..- 200C- Magnetic
fields up to 15 KGauss-
Phase indicator- EHT 25kV
Electronic Volt Ohm- meter
Transistor Diode Tester Mc.

Dimensions: 128 s 95 x 32 mm -
300 grams 20kOhni/V Accuracy El 8.50
1% DC Ask for free catalogue

Add 10% VAT to all items +25p P&P
ELECTRONIC BROKERS LTD.

49-53 Pancras Road. London NW1 20B. Tel 837 7781

A.L.S. PRESENTS OUR
E.C. 100 Watt Hi-Fi Amplifier
ready drilled P.C.B. with full instructions
only 0 plus 10p post.

Service Sheets, Manuals, Books, etc.
See our main advert in 'TELEVISION'
or send S.A.E. for details.

10 DRYDEN CHAMBERS, 119 OXFORD ST.,
LONDON WI R LPA (B).

ENAMELLED COPPER WIRE
S.W.G. . .o Reel ills Reel
10-14 11.27 72p
15-19 L1.27 72p
20-24 E130 75p
25-29 11.38 83p
30-34 /1.43 88p
35-40 1I.54 9lp

Please add 10% to all above prices to covet VAT
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES
102 Parrswood Rd., Withington, Manchester 20

Telephone No. 061-224 3553

ELECTRONIC DETECTOR fog

liG13 S tJ022
COMPLETE MAINS OPERATED parts kit &
flush or surface mounting box £8.45 PR P 20p.
parts available separately;
T G S 105 sensor £180 P&P 10p

Transformer Et 50 PR P 20p

PC B and circuit diagram fa 5 5 PAP 10p.

PLEASE ADD 107. VAT TO THE ABOVE

LELECTRWECLtd,Ruckinge,Asliford,Kent TN213 2EF
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CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gene, M C relays,
components, etc. Lower Heeding 236.

METER REPAIRS. Ammeters. Voltmeters,
Multi -Range meters, etc., also Linear scale
Transistorised Ohmmeters for sale. METER
REPAIRS, 39 Chesholm Rd., London N16 ODS.

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 76-113)
SEND 5" 7 S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS
15 17 Cambridge Road, Kingston -
on -Thames, Surrey KT1 3NG

0.014IN TRANSFORMER LAMINATIONS.
Opportunity to purchase small quantities.
E's and l's. 61in x 51in x tongue.
Winding space 3iin x MIL Twelve to the
pound at 36p/111 plus 50p. per 101b postage.
('.w.o. to DIATHERM FURNACES, 23
Greencourt Road, Petts Wood, Kent.

Mullard Components

CARBON FILM RESISTORS
High stability, very low noise. E12
series 4R7 -1M. Prices are per ohmic
value. Ignore fractions.

1 + 100+ 1,000+
0.33W 5', 0.7p 0.7p 0.6p

POLYESTER CAPACITORS
C280 series. 250V PC mounting: 0.01,
0.015, 0.022, 2p; 0.033, 0.047, 0.068,
0.1, 3p; 015, 0.22, 4p; 0.33, Sp; 0.47,
6p; 0.68, 11p; PO, 10p; 1.5, 14p; 2.2,
16p.

All prices include VAT. Please add 8p
postage and packing on orders below
L2. Fast service. Cash with order only.
Send Sp stamp for our comprehensive
catalogue.

C. N. STEVENSON
304 Avery Hill Road

London SE9 2JN

HARDWARE SUPPLIES-Sheet aluminium
individual sizes or standard packs, drilled to
spec. Screws, nuts, washers, etc., Fascia
panels in aluminium individual requirements.
Printed circuit boards, one-off or small runs.
Printed circuit drafting tapes, etc., 7p for list.
RAMAR CONSTRUCTOR SERVICES, 29
Shelbourne Road, Stratford -on -Avon,
Warwks., CV37 9JP.

BOOKS AND PUBLICATIONS

DIRECT FROM MANUFACTURER-acompre-
hensive catalogue of U.H.F. and V.H.F/F.M.
aerials, fixing brackets, chimney lashings,
clamps, masts, amplifiers, cable, etc., for the
ILLY. enthusiast. Complete with useful
installation hints. Send 3p stamp to
CLAYDEW ENTERPRISES (P.E.), 261
Hardness Street, London, SE24.

OSMABET LTD. We make transformers
amongst other thing..

AUTO -TRANSFORMERS, 110/200/220/240V.
600W, 29.30; 750W. £12.75; 1000W, 515.75; 2000W,
22840; 3000W, 239.00; 4000W, 180.00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.e. 6 3V 6A CT. 124.0; 12V 1.5A,
2146; 3A 22.15; 6A CT. 22.80; 18V l'.0A CT,
12.16; 24V 1.5A CT, 2246; 3A CT, 22.86; 3A, 24-30;
8A, 26.76; 12A 29.40; 40V 3A CT, £3.75; 50V 6.4
CT, 111.26 ; 200' 2A + 25V 2.4, 24.15.
LT TRANSFORMERS TAPPED SEC, Prim. 200/240V
0-10-12-14-16-18V 2A, 22.25; 4A, 2.11-40;
0 12 15 '20 24 30V 2A, 23.00; 4A, 14.05;
0-5-20-30-40-60V IA, 13.00; 2A, 14-00;
0-40-50-60-80-90-100-110V is, 54.20.
MIDGET RECTIFIER TRANSFORMERS
For FW rect.; 200/240V a.c. 9-0-9V 0-3A. 12-0-12V
0.25A or 20-0-20V 0.15A, 111.45 each; 9-0-9V 1A. 
11140; 12-0-12V IA or 20-0-20V 0-75A, 1145 each.
MAINS TRANSFORMERS FOR POWER
AMPLIFIERS
Prim. 200/240V ac. TX6 sec., 425-0-425 500 Ma,
6.3V CT 6A, 6.3V CT 6A, 0-5-6.3V 3A, 215-00;
TX1 425-0-425V 250 Ma, 6.3V CT 4A, 6.3V CT
4A, 0-5-6-3V 3A, 19.40; MT3 Prim. 01-110-240V.
Fee. 250V. 100 Min Amp. 6.3V 2A E -F 21.50.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-8-15ohma, A -A litik 0 301V,
44.80; A -A 3k0 50W, 48.00; 100W (EL34 ETS8,
etc.), 213.50; tapped Multi 0/P 10W, £2.25.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400W, 30p.
LOUDSPEAKERS FOR POWER AMPLIFIERS
BAKER 25W, 28.40; 35%V, t7.20; 111-11. Major
Module 20W w/tweeter Xover, 4840; Baker speaker
Hats; FANE 50W. 21040; 60W, 61840; EMI
13 x Sin 3 or 150, 21.60; speakers for HI-FI Sin
80, 2116; 8x 5 in 3, 8 or 15 0 2115.
LOUDSPEAIKERS
UM 3, 8.16 or 750, 281n 8 or '250, Sin. 3, 8 25 or
330, 35in 8, 15 or 800, 806; Sin 3, 8, 15, 25 or
350, 5 x 3in 3, 8, 15 or 250 21.05; 65in 3 0. 6 X
41,, 250, 7 x 4in 3, 15 or 250, 8 X 21in30 41.211;
8 x 5in 3, 15 or 250 2140; 10 x Sin 30 51.50.
SPEAKER MATCHING TRANSFORMERS
12W 3 to 8 or 15 up ur otos, n, 11.15.
SULK TAPE ERASERS
Instant erasure, tape spools, cassettes, demagnetises
tape heads a., 200/240V a.c. 1240 phis P. h P.
OONDENSERS
Paper, tubular W/E 230V Xovers, etc. 150.
26 per 100: Block 4nifd 800V, 76p; 8nifil 750V. 7511:
Electrolytic. 900nifd 350V, 500; 200 +100 +100/
350V. 50p. V.A.T. extra on all orders.

Carriage extra on all orders.
S.A.E. ENQUIRIES -LISTS. MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HA8 BYO
Tel. 01.95S 9314

WINDSCREEN WIPER

DELAY KIT
Complete kit of parts including drilled and tinned fibreglass printed

circuit board.
The unit provides intermittent wiper operations with a delay up to
approximately 60 seconds which can be varied to optimise visibility in
conditions of light rain, spray, etc. The original wiper switch overrides

when normal operation is required.

Z3-60 including V.A.T. & P. & P. Cash with order.

Additional relay available for foreign cars £1.10 including V.A.T.

ESSEX X-RAY CO. LTD.
57 THEYDON PARK ROAD, THEYDON BOIS

EPPING, ESSEX CMI6 7LR

ANNUAL WAREHOUSE
CLEARANCE SALE

OPEN EVERY DAY
TOES. - SAT. I0 a.m. -5 p.m.

* THOUSANDS OF BARGAINS *
* TEST EQUIPMENT *
* OSCILLOSCOPES *
* SIGNAL GENERATORS *
* COUNTERS *
* CABINETS *
* BRIDGES *
* METERS *
* TRANSMITTERS *
* RECEIVERS *
* POWER SUPPLIES *
* LABORATORY EQUIPMENT *
* GALVANOMETERS *
* AUDIO EQUIPMENT *
* VIDEO EQUIPMENT *
* BATTERY CHARGERS *
* MOTORS *
* ETC. * ETC. *

20 TONS OF
ELECTRONIC COMPONENTS
* RESISTORS * RELAYS
* CAPACITORS * SWITCHES
* TRANSFORMERS * METERS
* POTENTIOMETERS * COM-

PONENT
PARTS

* SEMICONDUCTORS
* CABLE * VALVES
* ETC. * ETC. * ETC.
REGRET NO LISTS AVAILABLE
PERSONAL CALLERS ONLY. CASH
AND CARRY ONLY

ELECTRONIC COMPONENTS
BARGAIN COMPONENT PACKS

Pack No.
1 600 Carbon resistors, 5, I, 1, 2M".
2 100 Electrolytic Condensers.
3 250 Ceramic, Polystyrene, Silver Mica, etc. Con-

4 250 Polyester, Polycarbonste, Paper, etc. Con-
densers.

5 25 Potentiometers, assorted.
6 250 High -stab. 1%, 2%, 5% resistors.
7 50 Assorted Tagstrips.
8 llb wt. Assorted Nuts, bolts, washers, spacers,

etc.
9 25 Assorted switches, rotary, lever, micro, toggle,

etc.
10 50 Preset Potentiometer..

ALL COMPONENTS NEW AND UNUSED
Approx. count by weighs

El + 25p p.p. per pack, CS for S packs p/free

C.T. ELECTRONICS
Mail Order, Retail Shop, Components -
267 Acton Lane, LONDON W4 SDG 0I-994 6275
Warehouse, Test Equipment, Surplus Goods -
20 -24 Beaumont Road, LONDON, W.4
Audio Accessory Shop, Components -
17 Turnham Green Terrace, LONDON,W.4

PARKERS SHEET

METAL FOLDING
MACHINES

HEAVY VICE
MODELS

With Bevelled Former Bars

No. I. Capacity 18 gauge mild steel x 36in, wide E17 carr. 50p
No. 2. Capacity 18 gauge mild steel x 24in. wide £12 carr. 38p
No. 3. Capacity 16 gauge mild steel X 18in. wide ... El2 carr. 38p
Also new bench models. Capacities 36in. x 18 gauge 135.24in. a 16 gauge E32.
Carriage 75p. Add 10% VAT to total price of machine and carriage.
End folding attachments for radio chassis. Tray and Box making for 36in.
model, 2711, per ft. Other models 171p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A. S. PARKER, Fokling Machias Works, Upper George SI., liockmondielke, Yorks. Heekmondielke 40.3297
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BUILD A CHORDING PROFESSIONAL SYNTHESISER

1644444 .4 
-1ida 44,04

4.40
- VV VV

ybi dr, 44 J4 *.) e. lb'

The Synthesiser shown above is the Dewtron "Apollo"
A.1. which we sell ready -built to professionals. Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage -controlled oscillator
module has accurate built-in log -law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.
VCO-2 STABLE, PRECISION ViC OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE -1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch sensitive
playing when used with VCO-2 signals. £17. OFT -1 chording
module £9. Modules (except VCO-1) guaranteed two
Years.

using Dewtron (Regd. Trademark)

PROFESSIONAL MODULES
CASH SAVINGS
by buying modules and parts in bulk!
All modules are available separately:
Ring Modulator RM2, £8. Voltage -controlled
Oscillator VC01, £10.50, giving sawtooth and square -
wave outputs. Envelope shapers, ES1, self -
triggered or ES2 keyboard -triggered, either type
£13. White noise type WN1, £7. Voltage -con-
trolled amplifier VCA1, £10. Voltage -controlled
selective amplifier (filter for waa-waa, etc.) SA1, £13.
Voltage -controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £5.50. REVERB
Module and spring unit £15. V.A.T. 10° extra.
V.A.T. paid orders over £75.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound

effects! Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to leading groups.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy" G.I.

Send 15o for full catalogue of our famous musical effects.

D.E.W. LTD 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

CASED

AMPLIFIERS

Polished wooden cabinet 14
13 9in containing a sensitive
(201)V) 4 valve amplifier with
tone and volume controls. 3W
output to 7 4m 311 speaker.
Also included is a non-standard
tape deck with solenoid opera-
tion. Supplied in good working
condition complete with circuit
diagram. Standard mains opera-
tion. Only L3 (f I up to 200 miles,
L125 over). Suitable cassette CI.
Spare head 30p; Amplifier chassis
only, complete and tested [1.65
(40p). 7 x 4' speaker 40p (12p).

7Ib BARGAIN PARCELS
Hundreds of new components-
resistors, capacitors, crystals,
pots, switches, computer panels
with transistors and loads of
odds and ends. Still only LI.65
(40p).

COMPUTER PANELS
3I6 assorted panels LI (30p):
7Ib L2 (40p); 561b LI3 (c pd). 12
cop quality panels containing
power transistors, IC's, trim pots,
etc. Ll (30p); 100 boards LI2
(LI). Rack containing at least 500
components including at least 50
transistors 60p (20p).

NEW COMPONENTS
SCR's: 200V SA 40p; 400V 5A
60p; BYZ 10 1200V 6A 40p;
OC16 20p; 0C45 8p; 0071 13P)
OC I 40 25p; 0C170 15p; 0C171
ISp; BFYI8 12p; BCY72 8p;
2N305 5 07

, 741 C TO99
8 pin DIL 32p; 100V 8A diodes
20p; 3-9V or 27V 400mW zeners
7p; 22V I W 10p.

5 assorted resistors I (
300 capacitors, all types LI (30P)
25 assorted 10X crystals 75
130p); 40 assorted pots 21 (30p)

EX -COMPUTER
EQUIPMENT

1200ft lin tape pn 7in NAB spool
68p (30p); 1800ft fin tape on
l0; in NAB spool in case 68p (40p);
Screw top electrolytic capacitors:
20,000µF 50V 60p (25p); 46,500pF
25V 60p 125p); 35,000µF I 5V
40P (20p); 40.0000F 10V 40p
(20p); 20,000/F 30V 40p (20p);
25,000µF 25V 40p (20p).
Fans: 230V 50Hz 6f in dia. blades
2.800 r.p.m. complete with grill
and mounting plate E2.50 (40p).
Heavy duty heat sinks 6 5
Sin with 2 power transistors
80p (30p.) tape deck, 16 track
C30.

TEST GEAR
TFI44G sig. gen., 85kHz to
25MHz, InV to IV output LI6.
BFO No. 8 Audio oscillator,
50Hz to 20kHz 10 or 600 output,
metered. C9. Oscilloscopes in
stotk, ring for details.

ODD UNITS
Useful module containing 0C35,
2 0C44, GETI03, R's, C's,
40p (10p). Cat's whisker and
crystal ISp; Unit with 2 modern
c/o lever switches, 3 trimpots,
etc. 60p (lOp).

ADD 10% TO TOTAL FOR VAT
Carr. in brackets; small parts 5p

GREENWELD (PE8)
24 Goodhart Way, West Wickham, Kent. SHOPS AT: 21 Deptford
Broadway SE8. (Tel. 01-692 2009) and 38 Lower Addiscombe Road,

Croydon.

BAKER 12' MAJOR £9.90
30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

MAJOR MODULE KIT £1250
30-17,000 cps. woofer, .:eter, crossover
and baffle as illustrated. Size I 9in I 3in.

NOTE-When ordering state 3 or 8 or IS ohms.

BAKER LOUDSPEAKERS 100% BRITISH MADE
Regent 12 in. 15W 18 80 Superb 12 in. LOW 218.50 New Group 50/12

Major 12 in. 20W 19 90 Group 25 12 in. 25W 1880 12 in. 50W . 
P60

Deluxe 121,15W £11.00 Group 35 12 in 35W 29.90 30-16000 cps.

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
THORNTON HEATH, SURREY Tel. 01-684-1665

PRICES INCLUDE VAT. HI-FI ENCLOSURE PLANS 42p

Dimmit
range of light dimmers

Illustrated is the popular PMSDI000 module.
A 1000W professional quality dimmer, linear
operation, interference suppression. 60mm slider
range; size 12 x 5 x 4 cm. Ideal for low cost stage
and disco lighting. Used by schools, theatres,
studios, etc. Complete with scale plate, fixing screws
and full instructions. L5.50 inc. VAT, add 10p P. & P.
Also available in 2kW, with se heatsink.

The Dimmit range includes standard wall mounting
models for home and office, etc. Professional modules for
use on lamps, heaters, motors, etc. Rotary and Slider
control versions. Ratings: I,000W, 2,000W.

NEW addition to Dimmit range-Model SL800 sound to light
converter. Modulates the light in time with sound. Built-in microphone.
Just place unit near any sound source-radio, hi-fi, tv, human voice. etc.
No connections to speaker required, simple wiring-similar to dimmer.
Rating 800 watt. Full instructions. 17.50 inc. VAT, add 10p P. & P. Send
10p for complete illustrated catalogue and price list.

YOUNG ELECTRONICS Mail Order Dept.
54 Lawford Road, London N W5 2LN. Telephone 01-267 0201

104 Practical Electronics January 1974



Over ISO
ways to

engineer a wulisursu'i3,

better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.E.T. and we'll send you full details and a free
book. B.I.E.T. has successfully trained thousands of men at
holm - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay -as -you -learn.
Why not do the thing that really interests You? Without losing a
day's pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . but it could be
the best thing you ever did.

Others have done it, so can you
"ve,t,day I received a letter from the Institution informing that Illy
application fur Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained a
view echoed by two colleagues who recently commenced the course".-
Student Yorks.
"Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects".-Student J.A.O.
"ly training with quickly changed nn- Cal -11111g capacity and,
in the next few year, my earnings increased fourfold". --Student

Bucks.

HNO OUT FOR YOURSELF

Practical Radio Et Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &-
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

NE. -CUT OUT THIS COUPON sm

Tick or state subject of interest.
Post to address below.

MECHANICAL
Society of
Engineers-
A.M.S.E. ( Mech.)
Institute of
Eng,ineers &
Technicians
A.M.I.E.)

CITY & GUILDS
Gen. Mech. Eng.
Maintenance Eng.
Welding
Gen. Diesel Eng.
Sheet Metal Work
Eng. Inspection 71

Eng. Metallurgy
ELECTRICAL &
ELECTRONIC
Society of
Engineers-
A.M.S.E. (Elec.) LI
CITY & GUILDS
Gen. Electrical
Engineering
Electrical
Installations II
Electrical Maths
Computer
Electronics
Electronic Eng. I I

Practical Radio
& Electronics
(with kit)
MANAGEMENT &
PRODUCTION
I nstitute of Cost
& Management
.5, ants.
Computer
I Irogramming
Works M'ment.

irk Study
Gen. Production
Eng.
Estimating &
Planning
st orekeeping
Management
Skills
Quality Control

DRAUGHTSMANSHIP
Institute of
Engineering
Designers

General
Draughtsmanship Li

Elec. Draughts-
manship
Architectural
Draughtsmanship
Technical
Drawing

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS,
Radio, TV,'
Electronics
CITY & GUILDS
Telecoms.
Gen. Radio & TV
Ens.
Radio Amateurs
Exam
Radio Servicing II
TV Servicing
Colour TV t.

AUTOMOBILE &
AERONAUTICAL
Institute of the
Motor Industry 7
A.M.I.I.
MAA IMI
CITY & GUILDS
Auto Eng.
Gen. Auto Eng.
Motor Mechanics
Auto Diesel Eng.
Garage M'ment.
ARB Aero Engi-
neering Certs.
Gen. Aero Eng. U

CONSTRUCTIONAL
Society of
Engineers-
A.M.S.E. (Civ.)
Institute of Build-
ing-L.I.O.B. fl

A.B.T. Clerk of
Works
Construction
Surveyors lnsti-
tute-L.C.S.I.
CITY & GUILDS
General Building
all branches)

Heating & Vent.
Inst. Clerk of
Works
Site Surveying
Health Engineer-
ing
Road Construc-
tion
Quantities,
Estimates
Hydraulics
Structural Eng.

GENERAL
Agricultural Eng..
Council of Eng.
Institutions
Farm Science
Plastics

Supplementary
courses for Nut.
Certificates.

G.C.E.
- choose from
58 '0' & 'A'
level subjects.

Coaching for mans
exams, including
C & G and assistant
in ONC/HNC.

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept. BPE 32 QN
Aldermaston Court, Reading RG7 4PF
NAME
Block Capitals Please
ADDRESS

These letters-and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself OTHER SUBJECTS
the specialised know-how employers seek. There's no surer way of
getting ahead or of opening up new opportunities for yourself. It
will cost you a stamp to find out how we can help you. Write to
B.I.E.T. Dept. BPE 32, Aldermaston Court, Reading RG7 4PF.
Published approximately on the lath of each month by IPC Magazines Ltd., Fleetway House, Farringdon Street, London, E.('.4. Printed in England by Chapel River Press, Andover,
Hants. Sole Agents for Australia and New Zealand-Gordon & Gulch (A/sia) Ltd.: South Africa- Central News Agency Ltd. Publishers' Subscription Rate (including postage): For
one year to any part of the world £2.65.
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a mutilated
condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising. literary or pictorial matterwhatsoever.

I Accredited by

BPE 32

AGE

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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enrrs
You pay less

VAT with Henry's
Low Prices

Now built and
used by thousands

of satisfied cus-
tomers.

FEATURES: slim
desig overall size in

cabinet 15fn, in x 2.Iin x 6t in
6 -IC's, 10 transistors, stabilisers,
Gardeners low field transformer, Fibre
Glass PC Panel, complete chassis work.
Now available built and tested as well
as in kit form.
HIGH QUALITY 8 STABILITY ARE
PREDOMINATE FEATURES -DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphones
socket, separate treble, bass, volume and balance controls,
scratch and rumble filters, mono/stereo switch, input selector;
Mag. P.U., Radio Tuner, Aux. Can be altered for Mic, Tape, Tape -head, etc.
Constructional details Ref. No. 21, 30p.
Distributed by Henry's throughout UK.

DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES -

Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers

BUILD THE

TEXAN

FREE Teak cabinet with complete kit.

KIT

PRICE

built and
tested

£2810

20  20 WATT IC STEREO
AMPLIFIER

As featured by
Practical Wireless 1972

(  VAT  50p
carr/packing) or

£35'00 (

 VAT  50p
carr/packing)

illustrated
ng)

as

EARN YOURSELF EASY
MONEY, WITH moimmlimion
PORTABLE I° 8 -0-DISCO d fr
EQUIPMENT nimismisimi.
DISCO MINI: A complete portable disco,
fitted mixer/preamp, 2 decks all facilities.. £98.50
As above but with Slider Controls E118.50
100 watt amplifier for above .. £42.50
SLI00: 100 watt mixer/amplifier with

£69.00
R50: 50 watt mixer/amplifier E49.50
R100 100 watt mixer/amplifier .. E57.50
DISCO AMP: 100 watt mixer/amplifier
chassis unit .. L69.50
DISCO MIXER/PREAMPLIFIERS (0/P
for up to 6-100 watt amplifiers):
SDLI (rotary controls): .. L49.50
SDLI 1 (slider controls): £58.50
DISCO VOX (slider controls): The com-
plete disco preamp...

. .

E69.50
DJ I00: 100 watt power amplifier for above E42.50
DJ3OL: 3 channel 3kW sound to light .. L3150
DJ401-: as 30L plus built-in microphone .. E38.75
DIMAMATIC. IkW adjustable speed auto
dimmer [25.00
Carlsbro Reverberation Unit .. E44.00
SCENE STROBE .. E19.00
ROAD STROBE .. £25.00
SUPER STROBE .. £45.00
Disco anti -feedback microphone .. £1195
Colt 150 watt liquid wheel projector .. £22.50
150 watt QI liquid wheel projector .. L50.00
150 watt QI cassette wheel projector .. £50.00
Spare Effects and Liquid cassettes, large
range of patterns .. £6.00
Mini spot bank fitted 3 lamps L12.95
Auto Trilite (mini with flashers) .. £17.00
Bubblemaster with I gal. liquid .

.

641.15
MIXERS/MICS/SPEAKERS/L1GHTING
U.K.'s largest range of Disco lighting
6in liquid wheels . £5.00
FREE STOCK LIST 'Ref. No. 18 ON REQUEST
AKG/RESLO/DJ/CARLSBRO/EAGLE
CHASSIS AND COMPLETE SPEAKER
SYSTEMS, MEGAPHONES, TURNTABLES,
PUBLIC ADDRESS COMPONENTS, M1CS.,
STANDS, MIXERS, CABINETS

All prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order
01-723 6963 -easy terms for callers.

TEXAN
STEREO SYSTEM

PLUS Price Savings

The Texan Stereo Systems include
the high quality Texan Stereo
amplifier assembled and ready to
use. A pair of Type 200 20 watt
Speaker -Tweeter systems, size
12 x 12 x 10in and a choice of
Garrard players built into a
plinth with cover with Goldring
GI300 magnetic cartridge. System
25 uses Garrard SP25 Mk,lll and
system 76 the Garrard AP76 de
luxe turntable. All necessary
leads are supplied.
SYSTEM 25 (list approx. £109)

£79.50
SYSTEM 76 (list approx. CI 17)

£89.50
(plus 10% VAT and plus E1-45
carr/packing).

BARCLAYCARD/ACCESS
Call, write or phone your order
01-402 4736.
EASY TERMS FOR CALLERS

Stereo Preamplifier ..
Audio Filter Unit ..
Z40 IS watt Amplifier
Z60 25 watt Amplifier
PZ6 Mod. for I on 2 Z40
PZ Mod. (S Tab) I on 2

PZ8 Mod. (S Tab) I on
Z60

TRANSFORMER FOR

L11.95
£695
15.45
£6.95
£4.98

E7.98

E7.98

E2.95
NEW FM TUNER .. E11.95

STEREO DECODER E7.45
All items post paid -Best price
on request.

BUILD THE NEW
HENELEC STEREO

FM TUNER
A completely new high stability stereo FM tuner. Features variable
capacity diode tuning, stabiliser power supply, IC Decoder, high gain
low noise. IF stages. LED
indicators, Tuning meter, AFC,
Easy to construct and use.
Mains operated. Slim
modern design with fibre
glass PC, teak cabinet,
etc. Available as a kit to
build or ready built.
Overall size: 8in x 21in
x 6Iin. Produced to give
high performance with a
realistic price. (Parts list
and constructional details
Ref. No. 5. 30p.) Henry's
are sole distributors UK and Europe.

Kit Price £21.00
or built and tested £24'95

elVassia

( + VAT)
( + VAT)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S. ALL POST PAID
LESS THAN REC. PRICES. COMPLETE WITH LIBRARY
CASES.

3 for 6 for
C60 LI.00 £1.80
C90 11.33 £2.57
C120 E1.62 £3.15

10 for
£2.80
L4.2.0

£5.00

25 for
£6.75

L10.2.5

£12.25

Quanti y and trade enquiries invited.
LEARN A LANGUAGE -complete with phrase book. German,
French, Spanish, Italian. E1.36 per course. E5 for any 4.

apermazaye

COO

.

LOW COST HI-FI SPEAKERS
SPECIAL OFFERS
EMI I3in x Bin -full range speakers (post 20p each or 30p pair);
.150TC-8 ohms Twin Cone 10 watt, E2.20 each or E4 pair; .450 10
watt c/o Twin Tweeters 3, 8 or 15 ohms, £3.50 each or E6.90 pair; EW
15 watt 8 ohms c/o Tweeter, L4.30 each or £7.90 pair; 350 20 watt
c/o Tweeters 8 or 15 ohms, £7.50 each or £14.20
pair.
* Polished wood cabinet £4.60, post 35p.

8 ohms full range (post 2.0p)
FR4 4in 5 watt, £4; FR65 6fin 10 watt, E5.50;
FR8 Bin 15 watt, £7.60; FR23 9 x 6in 15 watt,
E6.00.

BASS AND MID RANGE -8 ohms (post 20p)
AA12 Sin 15 watt, [3.20; B110 5fin 15 watt,
L5.60; 13200 Bin 15 watt, £6.45; B13912 13in x Bin
30 watt LF, £10.25.

TWEETERS AND CROSSOVERS (post 2.0P)
K2006 10 watt 8 or 15 ohms, El.90; FHT6 15 watt 8 ohms, £3.20; K201 I
30 watt 8 ohms, 0.75; T27 KEF, E4.25; Axent 100 30 watt 8 ohms,
£4.90; K4009 I kHz/5kHz c/o, E2; SN75 3kHz var. c/o, [I.75.

SPEAKER KITS (carr. etc. 35p)
20-2 Bin 30 watt, LIO each; 20-3 Bin 40 watt. LIS each; LINTON 2
20 watt. L15.95 pair; GLENDALE 3 30 watt, E28.95 pair; DOVEDALE 3
50 watt, £42 pair; KEF KK2, £20.40 each; KEF KK3, £32 each.

BUILD YOURSELF A POCKET CALCULATOR
A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble -
that's the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick -film resistor pack, printed
circuit board, electronic components pack.
Size: 44 -in long x 2in wide x -If in deep.
Free of charge with the kit for the more advanced
technologist is a 32 -page booklet explaining how
to calculate Logs, Tangents, Sines, etc.

Price £24'95 (+ VAT)

ready to use
U7'22 (+ VAT)

10% VAT TO BE ADDED TO ALL ORDERS. Prices and descriptions correct at time of press E 6 0 E. See pages 8, 9, and 10 of this magazine,

Like a permanent job at Henry's! Experienced and trainee salesmen required. Tel. 01-402 8791.

Henry's LIMITED
EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01402 8381
354-356 High Fidelety and Tape Equipment 01-402 5854 4736
309 PA Disco Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
AR mad to 303 Edgware Road. London W2 IBW

Open: -
9 am -6 pm
6 days a week
All stores
open all day
Saturday


