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TOTAL BUILDING COSTS

27.23 P.P. & INS. 44p
(Overseas P.P.
£1.85p)

Comp

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 speaker Radio MW/LW. tive Radio
 Signal Injector  5 Transistor Short  3 Transistor Regenera-
 Transistor Tester NPN Wave Radio Live Radio

-PNP  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera. Tester
Amplifier tor  Sensitive Pre -Amplifier 5 Transistor Push Pull  Batteryless Crystal Radio.
Amplifier  One Transistor Radio

include:
 24 Resistors  21 Capacitors  IS Transistors  35' Loudspeaker  Earpiece  Mica Baseboard
 3 12 -way Connectors  2 Volume Controls  2 Slider Switches  1 Tuning Condenser  3 Knobs
 Ready Wound MW"/LW/SW Coils  Ferrite Rod  61 Yards of wire 1 yard of sleeving, etc.
 Parts price list and plans 50p (free with parts)

NEW
ROAMER
NINE
WITH V.H.F.
INCLUDING
AIRCRAFT
N ine Tran-
sistors.
Tunable wave-
bands as
Roamer Ten. Built.
in ferrite rod aerial be MW/LW.
Retractable chrome plated telescopic aerial for VHF
and SW. posh Poll output using 600 enW transistors.
9 Transistors and 3 diodes. tuning condenser with
VHF section, separate coil for aircraft, moving coil
loudspeaker. v olunie ON /0 k' F and wavechange controls.
Attractive all white: ease with reel grille and carrying
strap. Size Slin X 7111 x 2:in approx. Parts price list
and plans 30p .1" EE ,cith parts).

TOTAL
BUILDING 6'95
COSTS + lo% VAT osp:

P.P. & INS. 44p
(OVERSEAS
P. & P. El 85)

POCKET
FIVE
3 Tunable wavebands.
MW/LW and Trawler
Band. 7 stages, 5 _

transistors and 2
sudiodes, persensitive ferrite

rod aerial, moving Total Building Costs

2loudspeaker. attractive
Black and Gold Case. Size
51in x 11in X 31iii approx.
Plans and parts price list 15p

218
( -f- N'AT 22p)

(FREE with parts). P.P. 6 Ins. 26p
(Overseas P. P. El '25)

1/4

TRANSONA

FIVE
Wavebands, transistors
and speaker as Pocket

Total Building Costs Five. Larger Case with

22.50;6"Ins.
Siptunaiknegr Grille

Plans and parts price
1-f- 10% VAT 25p) list 15p (FREE with
(Overseas P. & P. El '25) parts).

NEW
EVERYDAY
SERIES
Build this exciting New series of designs

E VSTransistors and 2 diodes. MW/LW.
Powered by 45 volt Battery. Ferrite roil

aerial. tuning condenser, volume control, and loud-
speaker. Attractive case with red speaker grille. Size
9in x 5/in x 2/in approx. Parts price Bet and plans
15p (FREE with parts).
TOTAL P.P. & INS.
BUILDING E2.75(OVERSEAS

30p

COSTS P. & P. LI '25)+10`.;, VAT 27p)
E V6Case and looks as above.

6 Transistors and 3 diodes. Powered 9
volt Battery. Ferrite rod aerial, 3' loudspeaker, etc..
MW/LW coverage. Push Pull Output. Parts price
list and plans 159 (FREE with parts.)
TOTAL P.P. & INS. 30p
BUILD -ING 256 (OVERSEAS
COSTS P. & P. E125)1+10% VAT 36p)

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

511V /LW, Trawler Band, SW1, SW2, SW3, powered
by 9 volt Battery Push Pull Output. Telescopic Aerial
for Short Waves. 3" Loudspeaker. l'arts price list
and easy build plans 20p. Free with parts.
BUILDBUING 24.08 P.P. & INS. 3Ip

(OVERSEAS
COSTS + 10% VAT 40p) P. & P. El .85p)

ROAMER EIGHT Mk. I
NOW WITH
VARIABLE

TONE CONTROL

7 TUNABLE WAVEBANDS:
MW1, MW2, LW. SW1,
SW11, SW3 AND TRAWLER BAND. Built-in lerrde 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/oft, tuning, wave change
and tone controls. Attractive casein rich chestnut shade
with gold blocking. Size Sin x 7in x 4in approx. Easy
to follow instructions and diagrams. Parts price list
and plans 25p (FREE with parts,.
TOTAL P.P. & INS. 47p
BUILDING 26.9 (OVERSEAS
COSTS IS% 11. tibp)

P. & P. E 1 -85)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES
6 TUNABLE WAVEBANDS, MW. LW. SW1, SW2, SW3 AND TRAWLER
BAND. Sensitive ferrite rod aerial for MW. and LW. Telescopic aerial for
short waves. 3in speaker. S Improved type transistors plus 3
diodes. Attractive ease in black with red grille. dial and black
knobs with polished metal inserts.
Size 9in x Olin x 2/in approx. Push-
pull output. Battery economiser
switch for extended battery life.
Ample power to drive a larger speaker Parts.
price list and plans 25p (FREE with parts).

ROAMER SIX

TOTAL BUILDING COSTS

2448
( +10% VAT 44p)

CASE AND LOOKS AS TRANS EIGHT
6 TUNABLE WAVEBANDS: MW, LW, 5W1, SW2,
TRAWLER BAND PLUS AN EXTRA MW BAND

FOR EASIER TUNING OF LUXEMBOURG, ETC. Sensitive ferrite rod aerial arm tele-
copic 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

98polished metal inserts. Size 9in x 51in x 21in approx .£3N P.P. & IN. 31p
Plans and parts price list 25p (FREE with parte). (OVERSEAS

P. & P. 61.85)
+10% VAT 39p)

"1111111111

4..11~111,

P.P. & INS. 33p
(OVERSEAS
P. & P. EI25)

I

PE7
&mu um minowmma   am El

ROAMER
TEN
WITH VHF
INCLUDING
AIRCRAFT
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, chronic 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 ease in black with silver blocking. Size
Sin X 7in x 4in.
Easy to follow instructions and diagrams. Parts price
list and plans 30p (FREE with parts).

TOTAL P.P. & INS. 52p
BUILDING 28.5 (OVERSEAS

COSTS 10% V VI ,e5p,
P. & P. E1.85)

EDU-
KIT

Build Radicle
Amplifiers, etc.,
Irom easy stage,

diagrams.

Five snits
ncluding 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: Battery
Clips: 4 Tag Boards: 10 Transistors 4 Diodes:
Resistors Capacitors Three lin Knobs. Units once
constructed are detachable from Master Unit, enabling
them to be stored for future use. Ideal for Schools,
Educational Authorities and all those interested in
radio construction. Parts price list and plane 25p
(FREE with parts).
TOTAL P.P. &

COSTS

INS
BUILDING 25.50 (OVERS AES

P. & P. LI .. 85)33p

+10% VAT 55p)

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

To RADIO EXCHANGE CO., 61a
Tel. 0234 52367 Reg. No. 788372

for

HIGH STREET, BEDFORD MI(40 ISA

II enclose £

Name

Address.
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CONSTRUCTIONAL PROJECTS
P.E. POWER SLAVES by B. Reeson
A family of dual -channel high power audio amplifiers

RANDOM LIGHT DISPLAY by K. L. Spence
A simple lighting unit capable of producing an endlessly varying and unpredictable
pattern of colours

P.E. RONDO QUADRAPHONIC SOUND SYSTEM -8 by R. A. Cole
Introduction to the f.m. tuner and decoder with decoder construction details

CAR SYSTEMS MONITOR by J. P. Perry
Safeguard yourself against the silent faults; add audible indication to water,
oil and charging circuits

NIM MACHINE by R. D. Mount
An unbeatable opponent for the old chinese stick game

GENERAL FEATURES
FIRST STEPS IN CIRCUIT DESIGN -4 by A. P. Stephenson
Biasing gain and the emitter follower

INGENUITY UNLIMITED
Synthesiser patchboard

SOLAR POWER AND ITS APPLICATIONS FOR TODAY by P. S. Woodcock
A look at the utilisation of solar energy and its effects

590

607

610

614

627

596

603

61 8

NEWS AND COMMENT
EDITORIAL-SOUND POWER 589

SPACEWATCH by Frank W. Hyde
The Sun by Skylab 595

ELECTROMUSE by Malcolm Pointon
A musician discusses the application of electronic techniques to composition and performance 600

BOOK REVIEWS
Selected new books we have received 604, 616

NEWS BRIEFS
Marconi Centenary Exhibition-Obituary 616, 625

TUNING IN TO ESP by Peter Verwig
A report from a recent IEEE conference in America on parapsychology 617

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 622

PATENTS REVIEW
Reminders on general British Patent procedures

READOUT
A selection of readers' letters

SOUND SYNTHESIS FOR THE AMATEUR
A special offer to Clubs, Schools and Universities to hear the P.E. Lecture on
"Sound Synthesis" using the P.E. Synthesiser

Our August issue will be published on Friday, July 12, 1974

631

634

635

© 1PC 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.
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as we go to press. Publisher's Subscription Rate including postage for one year, Inland £3.25, Overseas £3.50.
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YATES ELECTRONICS
(FLITWICK) LTD.

DEPT. PE, ELSTOW STORAGE DEPOTKEMPSTON HARDWICK, BEDFORD
RESISTORS
5W Iskra high stability carbon film-very low noise-sapless construction
5W Mallard CR25 carbon film-very small body size 7.5 2.5mm. 5W 2%
ELECTROSIL TR5
Power
watts

1 0-3.9 0 E12 1.3p 1.1p
1 5% 4.7 0 -IM 0 E12 1.3p 1.1p
4 10% 1 0-10 0 E12 8p 7p

Quantity price applies for any selection. Ignore fractions on total order.

Values Price
Tolerance Range available 1-99 100+

5 5% 470-2'2M n 024 I.3p 1.1pi 10% 3-3M 0-10M 0 012 I.3p 1.1p
I 2% 100 -IMO E24 3.5p 3p
5 10%

DEVELOPMENT PACK
-0.5 watt 5% Iskra resistors 5 off each value 4.7 0 to I M O.
E12 pack 325 resistors 0..10. E24 pack 650 resistors L1.70.

POTENTIOMETERS
Carbon crack 5k O to 2M 0, log or linear (log 1W, lin 1W).
Single, 11p. Dual gang (stereo), 118. Single D.P. switch 28p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 500 n and decades to 5M 0. Horizontalor vertical P.C. mounting
(0-1 matrix).
Sub -miniature 0.1 W. 5p each. Miniature 0.25W, 7p each.

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 smoke. This decrease is usually large enough to be utilized
without

r
amplification. Full details and circuits are supplied with each detector.

Detector GDI, £2. Kit of parts for mains operated detector including GDI but
excluding case, L5.60. Suitable case, £1.50. Kit of parts for 12 or 24V battery
operation, including GDI and P.C. board, £7.70. As above for PP9 battery, £6.90.
Note: The battery operated kits incorporate our patented circuit to minimise
battery drain-typically 90mA for 24V.

PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, the immerse the board in the etchant. On removal the circuit remains in
high relief.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER L2.
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, 0.0015AF, 0.0022AF, 00033µF, 00047µF, 3p. 0'0068µF, 0.01AF,
0015µF, 0.022AF, 0033µF, 35p. 0047µF, 0068µF, 0.1µF, Sp. 0.15µF, 6p. 0.22AF,
75p. 0'33µF, 11 p. 0-47µF, I3P.
160V: 0.01AF,0.0150F,0 022µF,0.033µF,0 047AF,0 068µF, 3p. 0.1µF, 35p. 0 15AF,
45p. 022µF, Sp. 033µF, 6p. 0,I7AF, 75p. 068µF, 11p. I OAF, 13p.
MULLARD POLYESTER CAPACITORS C2.110 SERIES
250V P.C. mounting: 0.0IAF, 0015µF, 0022µF, 3p. 0.033AF, 0047µF, 0068µF,
35p. 0.1µF, 4p. 0.15AF, 0.22µF, Sp. 033µF, 65p. 047µF, 85p. 068µF, 1 1p.

1 OAF, 13p. I Sp.F, 20p. 22µF, 249.

MY LA R FILM CAPACITORS 100V CERAMIC DISC CAPACI-
0 00IAF, 0 002AF, 0 005AF, 0.01µF, 0.02µF,1 TORS 100pF to 10,000pF, 2p
3p. 0'04µF, 005µF, 0.068µF, 0 I AF, 4p. each.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7
(AF/V) 1/63, I -5/63, 2.2/63, 33/63, 47/63, 6.8/40, 68/63, 10/25, 10/63. 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/63,
68/16, 100/4, 100/10, 100/25, 150/6.3, 150/16, 220/4, 220/6-3, 220/16. 330/4, 6p.
47/63, 100/40, 150/25, 220/25, 330/10, 470/6.3, 7p. 68/63, 150/40, 220/40, 330/16,
1,000/4, 10p. 470/10, 680/6.3, 1 1p. 100/63, 150/63, 220/63, 1,000/10, 12.p. 470/25,
680/16, 1,500/6-3, 13p. 470/40,680/25, 1,000/16, 1,500/10,2,200/63, 111p. 330/63,
680/40, 1,000/25, 1,500/16, 2,200/10, 3,300/63, 4,700/4, 21p.

SOLID TANTALUM BEAD CAPACITORS
0.1AF 35V 2.2AF 35V

0.22AF 35V 4.7AF 35V
0.47AF 35V 6.8AF 25V

I -OAF 35V 10AF 25V

22AF I6V
33AF 10V
47AF 6.3V

1013µF 3V

lip

VEROBOARD
0-I 0.15

25 . 35 24p 20p
24 5 28p 28p
39 x 31 28p 28p
35 s 5 32p 32p

17 x 25 85p 67p
17 x 35 12.0p 108p
17 x 35 (plain) 76p 52p
17 x25 (plain) - 11p
25 x 5 (plain) - 12p
25 x 31. (plain) - 1 1p

Pin insertion tool 62.p 62p
Spot face cutter 52p 52p
Pkt. 50 pins 20p 2.0p

JACK PLUGS AND SOCKETS
Standard screened 28p 2.5mm insulated 12.p
Standard insulated 18p 3.5mm insulated 12p
Stereo screened 40p 3.5mm screened lip
Standard socket 20p 2.5mm socket 10p
Stereo socket 30p 3.5mm socket Ilp
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180', 5 pin 240°, 6 pin, 7 pin
Plug 12p. Socket 8p.
4 way screened cable, 25p/metre.
6 way screened cable 30p/metre.

BATTERY ELIMINATOR LI.70
9V mains power supply. Same size as PP9 battery.

FERRIC CHLORIDE
Anhydrous to Mil -spec in llb sealed
packs
1010 0

llb
MOM
Sap (20p): 315 21.32 (30p);

.85 .

VERSATILE POWER UNIT
Contains mains transformer. 2A ther-
mal cut-out and bridge rect. Will give
1-7-10.5V output with 2 extra capaci-
tors Brand new. Only 03p (20p). Also
available In a toy garage with press
switch. lamp, etc. (Used for Ho
Wheels I Only C1-9.5 (3001 -

AMPLIFIER UNIT
I n fully screened case 55in x 5in x 35in
2 GET116 on heat sink. 2 zeners 3 pot
cores. 4 smell transformers. 1% R s.
C s. etc 70p (30p) with circuit.

3W CASED AMPLIFIER
Polished wooden cabinet 14in x 13in
x 9in. containing a sensitive (200/)
4 valve amplifier with tone and volume
controls Gives 3 watts output to the
Tin x 4in 30 speaker. Also a non-stan-
dard tape deck. Supplied in good
working condition with circuit Stan-
dard mains operation. C3.50 (£1).
Suitable cassette £1.10 (30p) Spare
heed 33p. Tape (ex -computer) 75p
(20p). Amplifier chassis only. com-
plete and tested (2 x ECC83. EL84.
EZ80) « speaker £2.50 (40p).

7Ib BARGAIN PARCELS
Hundreds of new components-
resistors, capacitors, pots.
switches, PC boards with transis-
tors end diodes. also crystals end loads
of odds and ends. Amazing value.
01.92 (40p)

DEKATRON UNITS
Contain 2 CV2271 deketrons, 2 4 -digit
resetteble counters. 2 sealed relays,
2 x ECCIII. Re. C s. etc, Only [1.70
(30P)

COMPUTER PANELS
3Ib asstd t1.10 (30P); 71b U20 (40P):
561b C12 (t2). 12 high quality panels
with IC's. power transistors. trimpots.
etc. C220 (30p): 100 [13 (fl). Panel
with 7 2k0 trimpots 33p (10p1. Peck
containing 5014 pin DIL ICs. Inc. 7400.
04, 10. 20, 30. 7474. etc., also MC types
t220 (20p)

COMPONENT PACKS
500 esetd resistors C1.10 (2): 2.500
ta (50p), 10,003 [13 (El): 100.WOUS
cart 150 poly. ceramic. mica caps 66p
(10p)

NEW COMPONENTS
400V 5A SCR 66p; 200V 44p; 0071 9p;
14 for [1.10; 00810 Sp; 100 £5.50; 741C
7099 3Sp; 2143055 3Ip5 723C 77p (Date
Book 10p), 710C 33p; CA3026 gap;
SC40D Triec C1; 3A 100 V Rec. lap:
-05/500V discs. 100 for 01.1111; 1,000pF
disc. 100 for C1.115; 80 +80+20uF 350V
10p, 10 for 83p (30p). 8uF 2.500V 02.20
(50p), 4 -pole 8 -way Yekley switches
33P (813).2 -pin DIN plug 10p, 5 -pin 180°
11p, 3.5mm plug Op, photo Sp 7 -pin
DIN plug 11p, 6 -pin DIN plug 11p,
speaker cable 5p;rnetre 4 -core indi-
vidually screened 20p/metre.

TRANSFORMERS
Mein. Fri.. 16-0-16V 15A. Sec. with
9V tap. C1.95 (30P) Maine Fri.. 360V
at 375mA. 260V at 75mA. 6.3V at 1A.
6.3V et 4A. 6220 (60p).

Scopes in Stook for callers. ring for details S.A.E. List. All prices include VAT
Carriage in brackets, small parts 5p

GREENWELD ELECTRONICS (PE4)
51 Shirley Park Road, Southampton

New wholesales retail shop end mail order department. Other retail
shop at 38 Lower Addiscombe Road, Croydon. Tel. 01-688 2950.

LOOK

NEW

BOOK

Beginner's Guide
To Electronics

3rd Edition
T.L. Squires and C.M. Deason
This book describes as simply as possible
the basic concepts in electronic engineer-
ing and the various components used in
electronic equipment so that the reader
gains an understanding of the terms used
and the practical side of the subject.
Prominence throughout has been given
to the transistor and the integrated
circuit.

Provides a 'short cut' for those wishing
to obtain a quick acquaintance with
modern electronics
Completely revised and brought
up-to-date

III Each section is dealt with non -
mathematically and explanatory
diagrams are used throughout
240 pages 191 x 128mm. ISBN 0 408 00126 7
Cased £1.90

10 BUY NOW 44
Newnes-Butterworths
Borough Green, Sevenoaks, Kent
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TEST EQUIPMENT
MULTIMETERS
(carr. etc. 30p)
171-2 20K/Volt Slimline 1595
M210 (Case L1.25) 20K/Volt
Slimline deluxe L6.75
TLH33D 2K/Volt Robust L7.50
U437 10K/Volt Steel case. AC up to 40kHz 4.95
AFI05 (Case L1.90) 50K/Volt 1195
U43I3 20K/Volt AC current. Steel case 10.50
U4341 Plus Built-in transistor tester 10.50
Model 500 (Case 11.95), 30K/Volt 9.95

OTHER EQUIPMENT
SE2508 Pocket Signal Injector 2.10 carr. 15p
5E500 Pocket Signal Tracer 1.70 carr. 15p
TEI5 Grid Dip meter 440kHz 280mHz

15.00 carr. 30p
TE40 AC Millivoltmeter 1.2mHz 19.75 carr. 35p
TE65 28 Range valve voltmeter 22.50 carr. 40p
TE20D 120kHz-500mHz RF Gen. 18.95 carr. 40P
TE22D 20Hz-200kHz Audio Gen. 19.95 carr. 40p
SE350A Deluxe Signal Tracer 12.50 carr. 20p
SE400 Volts/ohms/R-C sub./RF field/RF gen.

14.75 carr. 20p
New Revolutionary Supertester 680R
680R Multi -tester Accessories
L18.50 Transistor tester 11.00

Electronic voltmeter 18.00
Ampclamp 1195
Temperature probe 11.95
Guess meter 11.95
Signal injector 5115
Phase Sequence 5.95
EHT Probe 5.95
Shunts 25/50/100A 4.50

A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester 6.95 p & p 15p
Q4002 Photoelectric System 11370
E1310 Stereo mag. cart. preamp. 4.80 p & p 25p
Easiphone DI201 telephone amp 7.50 p & p 25p
D1203 Teleamp. with PU coil 4.95 p & p 20p
LLI Door Intercornm. and chime 8.40 p & p 25pI kW Dimmer/controller 3.00 p & p 10p
9' Twin spring unit For 3.30 p & p 15p
16- Twin spring unit Reverbs 6.85 p & p 25p
US50 Ultrasonic Switch Trans/Rec L12.75
C3041 I -250m Hz L4.25
C3043 5CH 1-300mHz 1.575
VHF 105 Aircraft Band Convertor 4.50 p & p 15p
132005 4 Ch. mic. mixer 4.20 p & p 15p
B2004 2 ch. Stereo mixer 6.75 p & p 15p
PK3 Kit L1.95 p & p 20p

EXCLUSIVE: SPECIAL OFFERS
MW/LW CAR RADIO ette recorder. L59.95 c/p
+ or - Earth with speaker 50p. Pair Akai ADM

and fixings. L6.50 c/p 30p. microphones.L695 c/P 20P
B TRACK CAR STEREO PORTABLE CASSETTE
(- Earth) with speakers in TAPE PLAYER -for car
Pods and fixings L12.50 or carry around. 1725 c/p.
c/p 40p. Portable Batt/Cass 20p. HANIMAX BC808
Tape Player £7.25. POCKET CALCULATOR
Car Lighter Plug and WITH % KEY. L28.95.
adaptor for all cassette and HANIMAX BC8I I M ME -
radio 6/709 V output MORY VERSION L37.50
.(state width) £1.95 each. MAINS UNIT for BC808,
Rotel Stereophones RH630 BCI1M L2.135 (state model)
t4.50, RH700 1675. RH430 HANIMAX H101 STEREO
L3.30. Rotel RA3I0 15+15 COMPACT RECORD
watt Stereo Amplifier PLAYER 2 . 7 watts.
(List 15200) 134.52. Wew Complete with Speakers
W500 Battery/Mains Cass- (List L54.50) Price 13945
ette Recorder L12.75. Plus free pair of stereo
AKAI GXC40 Stereo cass- phones.

BUILD THIS RADIO
Portable MW/LW radio kit
using Mallard RF/IF module.
Features MW-bandspread for extra
selectivity. Slow motion tuning.
Fibre glass PVC cabinet. 600MW
output. All parts 1748 (battery
22p), carr. etc. 32p.
FIBRE OPTICS
0.01 diem. Mono Filament £3.00 per 50 metre reel
0.11 diam. 64 Fibres Sheathed L1.00 per metre.
SPRAYS 15mrn diam. (Mare's Tail Spray /10.50, 7mm
diam. 1500).

10-I 10 Projects
50-I 10 Projects
150-I 150 Projects
Telephone Communicator
X20 20 (Elec.) }ProjectsX40 40 (radio)
(carr./packing 40p)
All transistor circuits with handbooks

DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transistors - Up to date

Brochures on request

SPECIAL PURCHASES
UHF TV TUNERS CHANNELS 2.I TO 64
Brand new transistorised geared
tuners for 625 Line Receiver
IF output. 12.50. Post 20p.

EASY TO BUILD KITS BY AMTRON-
EVERYTHING SUPPLIED
Model No. L p
310 Radio control

receiver 2.98
300 4 -channel R/C

transmitter 5.95
345 Superhet R/C

receiver 5.95
455 AM signal

generator 12.33
65 Simple transistor

tester 1.40
115 8 watt Amplifier

3.90
120 12 watt amplifier

470
125 Stereo control

unit 5.70
130 Mono control

unit 3.60
605 Power supply

for 115 4.55
610 Power supply

for 120 4.55
615 Power supply

for 2 120 543
230 AM/FM aerial

amplifier 293
240 Auto packing

light 5.90
275 Mic. preamplifier

6.08
570 LF generator ,

10Hz-I mHz 15.80
570 Sq. wave generator

20Hz-20Hkz 14.60
590 SWR meter 12.85
620 NI -CAD Charger

I .2- 1 2V 8.00
630 STAB Power

supply 6-I2V
0.25-0- I A 8.15

690 DC motor speed
Gov. 2.87

700 Electronic
Chaffinch

705 Windscreen wiper
timer 6.80

Model No. L p
760 Acoustic switch

10.75
780 Metal Detector

(electronics only)
9.65

790 Capacitive Burglar
alarm 6.85

835 Guitar preamp.
425

840 Delay car alarm
6.15

875 CAP Discharge
ignition (for car
engine (-Ve
Earth)) 13.15

80 Scope Calibrator
2.25

255 Level Indicator
6 -IS

525 120-160mHz VHF
timer 11.30

715 Photo cell switch
7.70

795 Electronic con-
tinuity tester 4.30

860 Photo timer 1345
871 Slide projector

auto feed control
7.15

235 Acoustic Alarm
for driver 7.60

465 Quartz XTAL
checker 8.75

220 Signal Injector 2.30
390 VOX 15.50
432 Testakit 19.30
670 Buffer Battery

Charger 6.55
885 Capacitive Con-

tact Alarm 6.25
850 Electronic Keyer

18.75
820 Electronic Digital

Clock 58.50

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY
Prices correct at time
of preparation.
Subject to change
without notice.

BUILD THIS TUNER
MW/LW Radio Tuner to use with any amplifier.
Features Mullard RF/IF module Ferrite aerial,
built in battery. Excellent results. Size 7'
21' 3i". All parts L4.85, carr. 15p.

MULTI -USE& RADIONIC KITS
360
8.00

13 20
7.20
495
945

TBA800 5 WATT I.C.
Suitable alternative to SL 403D.
5/30 volt operated. 8/16 ohm
5 wa t output.
With circuits and data 11.50.

STROBE TUBE
ZFT4A Suitable for
Dec. '73 Pratt.
Electronics. £3.00

ST2 (D32) DIAC 25p
CRSI/40 SCR 45p
ZFT4 L3.00
ZFT8 L3.50

All types offered subject to availability.
Prices correct at time of press E & OE.
10% VAT TO BE ADDED TO ALL ORDERS.
UK post, etc. 15p per order unless stated.
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U.K.'s
LARGEST RANGE OF
TRANSISTORS & DEVICES

JUST A SELECTION
TBA800 SW IC L1.50 3015F 7SEG
Sinclair ICR 6W IC Indicator £1.70

/1.80 TIL 209 LED 24p each
ZN414IC Radio LI.10 22p each per 10
'Ultrasonic ',With circuits/data
Transducers L5.90 pr. sheet.

OVER 1,500 DIFFERENT SEMI-
CONDUCTOR DEVICES IN STOCK
Free stock list -latest edition (Ref. 36) on request.
Includes radio valves, 1.C.'s, rectifiers, triacs,
SCR's, LED's, etc. More types -better prices -
discounts for quantity small or large.

GARRARD BATTERY
TAPE DECK
GARRARD 2 speed 9 volt
tape decks. Fitted record/
play and oscillator
heads. Wind and rewind
controls. Takes up to 4"
spools. Brand new com-

plete with head circuits. L9.50 carr. 30p.

TOP QUALITY
SLIDER
CONTROLS
60mm stroke high
quality controls com-
plete with knobs (post,
etc. 15p any quantity).

Singles Log and Lin
5K, 10K, 22K, 50K,
100K, 250K, 500K, I

Meg. 45p each.

Ganged Log and Lin
10K, 22K, 50K, 100K,
250K, 659 each.

(Quantity discounts
available)

Complete with knobs.

MARRIOT TAPE
HEADS
4 TRACK MONO or
2 TRACK STEREO
" 17 " High Impedance

L2.50
" 18" Med. Impedance

12.50
"36" Med. Impedance

L5.00
R730/E73 2 track mono
Record/Erase low imp.
759 pair.
Erase Heads for " 17 "
"18" and "36" /1.00
"63" 2 track mono,
High Imp. L1.75
" 43 " Erase Head for
" 63 " 75p
(Post, etc. 15o any
quantity).

SINCLAIR MINIATURE AMPLI-
FIERS & TUNER/DECODER
AMPLIFIERS (carr., etc. 20p)
4-300,0.3w 9 volt 1.75 SA C14, 7 + 7 watt
104, I watt 9 volt 3.10 Stereo with
304, 3 watt 9 volt 3.95 controls 11.75
555, 3 watt 12 volt 4.10
E1208, S w 12 volt 5.10
608, 10 w 24 volt 4.95
410, 10 w 28 volt 4.45
E1206, 30w 45 volt 9.95
E1210,24 + 24

watts 12 volt 7.75
RE500, 5 watt IC

mains operated
Amplifier with
controls 6.30

POWER
SUPPLIES FOR
EVERY PURPOSE
(All cased unless stated chassis
470C 6/74/9 volt 300 MA (includes Multi -Adaptor

for Tape Recorders, etc.) 1.15 post 20p
Car Lighter Voltage Adaptors 300mA (State

voltage 6V, 74V, 9V) 1.95 ea. post 25p
SC202 3/6/74/9 volt 400mA 3.65 carr. 30p
HC244R Stabilised version 4.90 carr. 30p
P500 9 volt 500mA 3.20 post 20P
P11 24 volt 500mA (chassis) 2.90 post 20Is
P15 26/28 volt I amp (chassis) 2.90 post 20p
P1080 I2V I amp (chassis) 4.50 post 20p
P1081 45V 0.9 amp (chassis) 7.50 post 20p
P12 44-12 volt 0.4-1 amp 7.15 post 30p
SEIOIA 3/6/9/12 volt I amp (Stab.) 12.50 post 25P
RPI64 6/74/9/12 I amp (Stab.) 1245 post 30p

SACI3, 15 + 15w
Stereo with
controls 1495

SP/O-5 2Z40/
Stereo 80/PZS 2500

5P40-6 2Z40/
Stereo 80/PZ6 27.75

SP60 2Z60/
Stereo 80/PZ8 30.45

Transformer PZ8 3.95

Henry's LRIAMDIITOED

EDGWARE ROAD, LONDON W2

404-406 Electronic Components and quipment 01-402 8381
309 PA -Disco -Lighting High Powe Sound 01-723 6963
303 Bargains Store (Callers only)
Home and Car Entertainment Centres L ndon and branches now open.
120 Shaftesbury Avenue, London WI 01-437 9692
144 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402
190-194 Station Road, Harrow, Middlesex 01-663 778819
354-356 Edgware Road, London W2 01-402 5554/4736

All mail to
303 Edgware Road,
London W2 II3W
All stores open 9 am to
6 pm six days a week
Hi-Fi-Tape Equipment
Discount Stock List
Free at all SW,
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I.L.P. (Electronics) Ltd

SECOND GENERATION 25 WATT HYBRID
A brand new hybrid fabrication technique, recently perfected in our laboratories, has enabled
us to achieve our latest range of completely integrated devices.

We have now finally reduced the modular audio amplifier to a simple input/output device
requiring only the addition of a basic unstabilized (split line) power supply.
The HY50 takes medium power modules to their logical conclusion by incorporating with it a
heatsink, which is designed in special high conductivity alloy sufficient for normal audio use
without additional chassis sinking. All this without significantly increasing the size of the
module comparable in size to a packet of "King-size" cigarettes.
Consistent with modern thinking a triple rated output circuit with a load fuse allows for peak
transient response without distortion but ensures the necessary protection.

SPEC.
OUTPUT POWER: 25W RMS, 50W peak music power.
LOAD IMPEDANCE: 4-161) into BO
INPUT SENSITIVITY: 0dB (0.775V RMS).
INPUT IMPEDANCE: 47k1).
TOTAL HARMONIC DISTORTION: Less than 0.1% at 25W typically 0.05.
SIGNAL/NOISE RATIO: better than 75dB.
FREQUENCY RESPONSE: 10Hz-50kHz } IdB.
SUPPLY VOLTAGE: ±25V.
SIZE: 105 r. 50 x 25mm.
Price [5.80 mono f11.80 stereo. Price Inclusive of VAT & P. & P.

NEW HY5 PREAMPLIFIER
Unchallenged for two years, the HY5, our unique multifunction preamplifier/tone hybrid, has been brought into line with the advancements in our power
hybrids.
Like the HY50, the new HY5 has no external components and has been redesigned to run off a split power line with improvements in signal/noise, over-
load capability and reduced distortion. The output has been increased to match the power module (0dB), and share the same power supply.
Overall size is reduced by the use of a new thin film circuitry while the device still retains all the functions of the earlier device.
When combined with the HY50 and power supply only potentiometers are required to complete a simple mono amplifier with input and output facilities
expected to be found on Hi-Fi amplifiers.

of two HY5's two HY50's sharing a common power supply (P51150) are linked by a balance control to form a complete stereo system.

SPEC.
INPUTS
Magnetic Pick-up 3mV (within I dB R I AA

curve)
Ceramic Pick-up up to 3mV.
Microphone 10mV.
Tuner 250mV.
Auxiliary 3-100mV.
Input impedance 47k1) I kHz
OUTPUTS
Tape 100mV.
Main output. 0dB (0.775V).

ACTIVE TONE CONTROLS
Treble ± 12dB at 10kHz
Bass a 12dB at 100Hz
OVERLOAD CAPABILITY

(equalization stage) 40dB on most sensitive input.
OUTPUT NOISE LEVEL

(below 10mV magnetic input) 68dB.
DISTORTION 0-05% at Ikfit.
SUPPLY VOLTAGE ± 16-25V.
SUPPLY CURRENT 15mA.

Pelee f4.115 mono f8-70 stereo. Price Inclusive of VAT and P. 11 P.

POWER SUPPLY PSU50
The new PSU50 has a low profile look being only 2}in high and can be used for either mono or
stereo systems.

SPEC.
OUTPUT VOLTAGE -1 25V.
INPUT VOLTAGE 210-240V.
SIZE: L.70 D.90 H. 60mrn.
Price 0.23. Price inclusive of VAT & P. & P.

CROSSLAND HOUSE  NACKINGTON.CANTERBURY.KENT

CANTERBURY 63218
Please note we reserve the right to substitute at our discretion updated versions of advertised designs

where applicable.
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NOW AVAILABLE IN THE U.K!

0-11NAGLIA
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 20,0000 /VOLT (D.C.), 4,0000/VOLT (A.C.).
 ROBUST DIODE PROTECTED PRECISION MOVEMENT.
 33 RANGES D.C. VOLTS 0-100mV, I .5V, 5V, I 5V, 50V, 150V,

500V, 1,500V. D.C. CURRENT 0-50pA, 5mA. 50mA, 500mA.
2.5A. A.C. VOLTS, 0-7.5V, 25V, 75V, 250V, 750V, 1,500V,
A.C. CURRENT 0-25mA, 250mA, 2.5.4, 12.5A. dB RANGES,
-10 to +69. AF VOLTS RANGES 0-1,500V. RESISTANCE
RANGES 1060, 10M0 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 x 85 x 4Ornm. 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 OPTIONAL EXTRA.

METER PRICE £13.75 (p & p 80p) PROBE E8.00

.0011

r ......
o- In 2EX

720 ..,- / x I 52

o 4it
50
259 , %x

IX

sap
May

=nom
12551255- 4.2.54 16KV  

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

"STILL AT Z42.50
Solartron CD 7115.2 Double
Beam Oscilloscope D.C.-9
Mc/s; 3 MV/cm; trigger delay;
crystal calibrator; 4in flat faced
tube. In good working con-
dition. Carr. [1.50.

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to IS MH
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. and use within
minutes of receiving. All this for
ONLY [5.75p. P. & P. 25p. (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. E7.85 each. P. & P. 251,
(Not cased, not calibrated.)
GRATICULES. 12cm' 14cm high
quality plastic 15p each. P. & P. Sp.
12' Long Persistence Crt, full spec.
Price L750 to include V.A.T. & carr.
LI WORTH OF "UFS". Six
brand new capacitors all between
I5V and 100V. Total capacitance
not less than 7,000mF. P. & P. 45p.

Large quantity of good quality
components - NO PASSING
TRADE - so we offer 3 lb of
ELECTRONIC GOODIES
for LI -50 post paid.

ROTARY SWITCH PACK. Six
brand new switches (I ceramic 
I off, 4 pole, 2 way, etc.), 50p
P. & P. 20p.
COMPONENT PACK consisting
of 5 pots, various, brand new; 250
resistors and 4 watt, many high
stabs, etc. Fine value at 50p.
P. & P. 17p

PLEASE ADD

P.C.B. PACKS S & D. Quantity 2sqft
-no tiny pieces. 50p plus P. & P.20p.
FIBRE GLASS as above LI plus
P. & P. 20p.

5 CRYSTALS 70 to 90kHz. Our
choice, 25p. P. & P. ISp.

SANGO 50 microamp meters. 2f'
diameter. Ex -new radiation equip.
[1.25 each. P. & P. 17p.

CAPACITOR PACK -50 Brand
new components only 50p. P. & P.
17p.
POTS -10 different values. Brand
new -50p. P. & P. 17p.

TRIMMER PACK. 2 Twin 501
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base.
ALL BRAND NEW. 25p the lot.
P. & P. 10p.
FLAT FACED 4" Twin Beam Tube,
type Cossor 89D. Green trace. Brand
new E4 each. P. & P. 37p.

LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each.
Information Sc.
PHOTOCELL equ. OCP71. 13p
each.
Mallard OCP70, I0p each.

MODERN TELEPHONES type
706. Two-tone grey. E3.75 each.
Two-tone green. (375 each. Black
E3.75 each. P. & P. 25p each.
IDEAL EXTENSION Telephone
with standard GPO type dial, bel
and lead coding. E1.75 each. P. & P.
25p.

DELIVERED TO YOUR
DOOR I cwt of Electronic
Scrap chassis, boards, etc. No
Rubbish. FOR ONLY E3.50.

10% V.A.T.
OPEN 9 a.m. to 6. 0 p.m. ANY DAY

cHoz..-nmEAD LTD
7,9 ARTHUR ROAD, READING, BERKS.

(rear Tech. College) Tel.: Reading 582605/65916

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, 24p
(illustrated).
Size 19A
60/40 alloy

18 swg, 25p
Size 15
60/40 alloy

22 swg,28p

IDEAL FOR HOME
CONSTRUCTORS
Size 1 cartons in 40/60, 60/40

and Savbit alloys
in 7 gauges 36p

Size 12 REEL
for Service
Engineers and
Electricians.
18 swg

Savbit alloy. £1 .16

BIB WIRE STRIPPER AND CUTTER

4,..:41111%

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. 75p

Prices shown are recommended retaitexcludingVAT
From Electrical and Hardware Shops. If unobtainable, send 101; p&p duffel to
Bib Hi-Fi Accessories Limited. Hemel Hempstead, Hen, HP2 7EP
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THIS MONTH'S SELECTION OF

GUARANTEED -TO -SPECIFICATION COMPONENTS
EVERYTHING BRAND NEW * ATTRACTIVE DISCOUNTS * FREE POSTAGE (U.K.)

TRANSISTORS
and semi -conductors of many types from simple
diodes to ICs photo -sensitive devices, threshold
switches. etc., etc.

MINITRON DIGITAL INDICATORS
30154E Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point:
9mm characters in 16 lead D1L, LI .20. Now available
in 8mA or 15mA per segment rating.
Suitable BCD decoder driver 7447, 11.15.
3015G showing + or - and I and dec. pt, L1.20.

CAPACITORS
DALY ELECTROLYTIC
in cans, plastic sleeved
1.000mF/25V, 28p; 5,000mF/25V, 62p; 1,000mF
50V, 41p; 2,000mF/SOV, 57p; 5,000m F/50V, 11.18;
5.000mF/100V, L2091.

POLYESTER TYPE C280
Radial leads for P.C.B. mounting. Working voltage
240V d.c.
0.01. 0015. 0022. 0.033, 0.047, 3p each; 0068,
0.1, 0.15, 4p each; 0.22, Sp; 0.33. 7p; 0.47. 11p;
0.68, 11p; 1.0, 14p; FS, 21p; 2.2, 24p.

SILVERED MICA
Working voltage 500V d.c.
Values i pF-2.2 to 820 in 32 stages, 6p each;
1,000, 1,500, 7p each; 1,800, Sp; 2,200. 10P;
2,700, 3,600, lip each; 4,700, 5.000. ISp each;
6,800, 20p; 6,200, 10,000, 25p each.

TANTALUM BEAD
0.1, 0.22, 0.47, 1.0mF/35V. 13p each. 2.2/16V.
2.2/35V, +7/16V, 10/6.3V, 13p each. 4-7/35V, I 0/I6V.
22/6.3V, 16p each. 10/25V, 22/I6V, 47/6.3V, 100/3V,
ISp each.

POLYCAREONATE TYPE 131540
Working Voltage 250V.
Values in mF: 0.0047, 0.0068, 0.0082, 0.01, 0.012,
0.015, 3p each. 0.018, 0.022, 0.027, 0.033, 0.039,
0.047, 0.056, 0.068, 0082, 0.1, 4p each.

CERAMIC PLATE CAPACITORS
Working voltage 50V d.c.
In 26 values from 22pF to 6,800pF, 2p each.

POTENTIOMETERS
ROTARY, CARBON TRACK.
Double wipers for good contact and long working life.
P2.0 SINGLE linear 100 ohms to 4-7M (3, 14p each.
P20 SINGLE log, 47k to 2.2M Lb 14p each.
JP20 DUAL GANG linear 4.7k fl to 2-2MG, 48p
each.
JP20 DUAL GANG log, 4.7k0 to 2.2M 4E8
each.
JP20 DUAL GANG log/antilog 10K, 22K, 47K,
1M only, 48p each.
JP20 DUAL GANG antilog 10k only 48p.
2A DP mains switch with any of above 14p extra.
Decades of 10, 22 and 47 only available ,n ranges
above. SKELETON CARBON PRESETS 6p each.

SLIDER
Linear or log. 4.7k to I M in all popular values,
30p each.
Escutcheon plates, black. white or light grey, 10p
each.
Control knobs blk/wht/red/yeligrniblue/dk. grey/It
grey, 7p each.

JACKS AND PLUGS
Sockets
2 -circuit. unswitched. SI /SS I I p
2-circuit/2 break contacts. SI /BB 13p
3 -circuit. unswitched (not GPO), S3-SSS 15p
3 -circuit with 3 break contacts. 53/BBB 20p
2 circuit with chrome nut and black/white/red/

green or grey unswitched. SSISS 14p
2 circuit with chrome nut and black/white/red/

green with 2 break contacts. S5/BB 17p
Miniature, 3.5mm, 2 -circuit (black). 2 br. cont.,

S6/BB Sp

EV CATALOGUE 7
2nd Printing

112 pages, thousands of items, illustrations,
diagrams, much useful technical information.
The 2nd printing of this catalogue has been
updated as much as possible on prices. It
costs only 25p post free and includes a refund
voucher for 25p for spending when ordering
goods list value C5 or more.

Plugs
2 circ. screened, top entry, P.1
2 circ. screened, side entry, SEPI
Line socket, mono, 231

24p
36p
40p

Line socket, stereo, 244 40p
3 -circuit, unscreened, bl/grey/wh, P.4 36p
2 -circuit. unscreened, bl/whi/red/bligrn/grey,

P2 18p
3 -circuit, screened, top entry, P3 53p
3 -circuit, screened, side entry, SEP3 SSp
Mipiature, 3.5mm. 2-cir., screened, PS 13p
Miniature, 3.5mm, 2-circ., unscreened, various

colours, P6 10p
INSULATED SCREW TERMINALS
In moulded polypropylene, with nickel plate on
brass. With insulating set, washers, tag and nuts.
I 5A/250V. In blk/brwn/red/yel/grnibl/grey/wh,
Type TP.I, 14p each.

RESISTORS
Code Watts Ohms Ito 9 10 to 99 100 up

(see note below)
C 1/3 47-470K 1.3 1.1 119 nett
C 1/2 4.7-10M I.3 1.1 0.9 nett
C 3/4 47 -IOM 1.5 1.2 0.9 nett
C I 4.7-10M 3.2 2.5 1.9 nett
MO 1/2 10 -IM 4 3.3 2.3 nett
WW I 0.22-3.9 9 9 . 8
WW 3 1-10K 7 7 6
WW 7 I -10K 9 9
Codes:

C = carbon film, high stability, low noise.
MO = metal oxide, Electrosi I TRS, ultra low noise.
WW = wire wound, Plessey.

Values: All Ell except C 1W. C 1W, and MO *W.
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47. 56, 68, 82

and their decades.
E24: as E12 plus 11, 13. 16, 20, 24, 30, 36, 43, 51,

62, 75, 91 and their decades.
Tol

5% except WWI 10%
}0.05(3 below 10(3 and MO W 2%

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values, (Ignore fractions of one penny
on total value of resistor order.) Prices for 100
up in units of 100 only.
BAXANDALL SPEAKER KIT
As designed by P. J. Baxandall and described
originally in "Wireless World." Simple to assemble.
fantastically good results and a greater money
saver. Carries 10 watts RMS, 15 ohms impedance.
Size 18in x I 2in x 10in. Complete kit, including
pack -flat cabinet, L1+90.
The size and weight of this product obliges us to
charge 70p part cost of carr. in U.K.
Equaliser Assembly: 010.
Loudspeaker Unit 59RMI09. 0.4S,
Cabinet Kit (to Baxandall design). 010.45.
Cross -over choke included In full kit above. LIDO.

ELECTRWAR LTD

ELECTROLYTICS
Axial Lead
uF 3V 6-3V 10V 16V 25V 40V 63V 100V

0.47 Ilp gp
1.0 Ilp - 8p
2.2 - - - - 1 1p - 89 9p
4.7 - I 1p - 8p Sp 9p
10 - - - - Sp 9p Bp tp
22 - - 8p - 9p 8p 8p 10p
47 8p - 9p 89 8p 8p 10p 13p

100 9p 89 8p 8p 9p 10p lip 19p
220 Sp 8p 9p 10p 10p 11p 17p 28p
470 9p 10p 10p II p 13p 17p 24p 45p

1,000 1 1p 139 139 17p 20p 25p 4Ip -
2,200 15p 18p 13p 26p 37p 4Ip -
4,700 26p 30p 39p 44p 58p -

10,000 42p 46p

ZENER DIODES full range E24 values: 400rnW:
2.7V to 36V, 149 each; 1W: 6.8V to 82V, 21p each;
I .5W: 4.7V to 75V, 48p each. Clip to increase
15.W rating to 3 watts (type 266F) Sp.

VEROBOARD
Copper clad 0.1 in. matrix -2.5 x 3.75 ins. 27p.
3.75 x 3.75 ins., 30p. 2.5 x 5 ins., 30p. 3.75 x
S ins., 33p.
Copper clad 0.15 in. matrix -2.5 x 3.75 ins., 209.
345 3 75 ins., 309. 2.5 x 5 ins., 30p. 3.75 x
5 ins., 36p.
Vero spot face cutter (any matrix), 43p. 0040 pins
(for 0.1 matrix) per 100, 35p. 0052 pins (for 0:15
matrix) per 100, 35p.

KNOBS
In a great variety of modern types, for 1 in. shaft,
from plastic to solid aluminium, from typically 63p
per pack of two (Catalogue 7, page 62).

CONNECTORS
DIN from 2 -way to 7 -way plugs and sockets; phono
types, mains connectors, etc. (Catalogue 7, page 88).

This is EP Service
DISCOUNTS
Available on all items except those shown with
NETT PRICES. 10% on orders from LS to L1+99.
15% on orders L15 and over.
PACKING AND POSTAGE FREE
in U.K. for pre -paid mail orders. For orders a
and under, there is an additional handling charge of
10p.

GUARANTEE OF QUALITY
All goods are sold on the understanding that they
conform to manufacturers specifications and
satisfaction is guaranteed as such -no rejects.
"seconds" or sub -standard merchandise is offered
for sale.
PRICES QUOTED DO NOT INCLUDE VAT,
for which 10% must be added to total nett value of
order. Every effort is made to ensure correctness of
information and prices at time of going to press.
Prices are subject to alteration without notice.
S.A.E. with written enquiries please.

GIRO ACCOUNT No. 38/671/4002

All postal communications, mail
orders, etc., to Head Office at Egham
address, Dept. PE6.

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone: Egham 3603 Telex 264475 Shop hours -9-5.30 daily. Saturdays 9-1 p.m.

Northern Branch: 680 BURNAGE LANE, BURNAGE, MANCHESTER MI9 I NA
Telephone 061.432 4945

Shop hours -Daily 9-1 and 2-5.30 p.m. Saturdays 9-1 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. Box 27, Swarthmore PA 19081

574 Practical Electronics July 1974



g 5

TABLE TOP
HEIGHT 18"'

DIA SPAN
22 INCHES

At the head of our fibre optic kingdom stands the unique genesis. This
fantastic model incorporates the largest mares tail you can buy.
Now combined with the most sensational kinetic light base ever designed
in this fieli. This lamp is unique in the way that the base is opaquely
translucent. The tinted upper section allows one to see.a slowly rotating
eight coloured sculptured wheel, that seems to be floating on a blue haze,
that radiates a warm mystic glow.
Thousands of optical fibres energized with colour. Fibre tips flash like
stars, bright with all the changing colours of the rainbow. Available in
blue or green. M.M. Discount price £22.95 inc p.p. and VAT.

CASCADE Height 18".
Cascade, the fibre optic that's
also a beautiful corner light,
M.M. Discount price £16.65
inc p.p. and VAT.

LITTLE GEM
Little Gem, complete with the
smaller mares tail, (8mm
approx, 18" x 10" high,
overall height from table
approx 14") With a single
white light display, housed in a
red translucent base, cowled
with a special moulded three
dimensional filter that throws
light in array. It's amazing,
we have completely shattered
the style of conventional
optics with the fabulous little
gem. ONLY £10

inc post and VAT_

OILWHEEL
PROJECTORS
Multicoloured,

For projecting psychedelic
colours 6" or 4" diameter
Ideal for films, optics
6 oil wheel £5.00 + p.p. 15p.
4" (suitable for optics) £2.65 Terms: C.W.O. cheques/po's

+ p.p. 10p. C.O.D. please send 50 pence when ordering
BUY WITH CONFIDENCE FROM A FIRM WITH A NPTIONAL REPUTATION

AQUARIUS 100
A star for home parties, this budget priced
100 -watt projector will transform your room into
a swirling image of continuously changing liquid
colour of reds, blues, yellows and greens.
This machine is supplied with one six inch liquid
wheel and includes lamp and lead. Complete
with free 2 x 2 slide projection carrier.
M & M discount price £19.95 post free.

D.I.Y. SECTION
THE SENSATIONAL MARES TAIL
Three sizes to choose from:
18mm ferrule, 11" high x 22" dia.
7,500 fibres, £10.50 +20p p.p.
12mm ferrule, 10" high x 19" dia.
4,800 fibres £7.85 +12p p.p.
8mm ferrule, 10" high x 18" dia.
2,900 fibres £4.95 +10p p.p.
Complete instructions supplied.

TAIL SNOW., Muse

Display bunching of various types of fibr sat low
cost. TYPE A 1320. Fibres contained in tough
flexible sheath. Makes delightful displays
M.M. Discount Price 40p per ft.
£1.10 per yd. +5p p.p.
TYPE B. Light guides comprising of 64 fibres.
Each fibre .010 inch diameter in a flexible sheath
1/8 inch. 45p per ft. £1.28 per yd +5p pp,
TYPE C. Monofilament .040 dia, single strand
flexible plastic that enables heat bending for
combined use with type A or type B.
22p per ft. min order 3ft 66p +5p p.p.
SLOW SPEED MAINS MOTOR
to rotate oil wheel and static wheel 70p inc p.p.

STATIC COLOUR DISC
M.M. Discount price £1.40 inc post.
Specially made for optics. Complete

with metal boss. To fit motor. 4" dia, seven
prominent colours contained in separate sections.
Bulb and batton kit plus 6ft of flex
75p inc post and VAT.

Sze
Via -

MIDLAND MATERIALS
OPTICS. 180 WELLINGBOROUGH ROAD. NORTHAMPTON. TEL. 33487

P.O.ENIECIP
- not with the

decca-
dale
33 PC

A unique drafting aid
for the electronics

engineer enabling him to
prepare in minutes a perfect

PCB.
A fine -tipped marker charged
with a free -flowing etch -resist
ink. Simply draw the
desired circuit onto copper
laminated board-etch--
clean.

The circuit is ready to use.

NO MESS -NO MASKING
A perfect circuit every time !

£1.10 for one off
£4.40 for six
£8.80 for twelve
V.A.T. and Post included. Available now in every country in Europe.

Please send me further details on the 33PC:

Name

Address

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

Practical Electronics July 1974 575



411.11111111,

4vinmilwmmewswilir

C

PUSH BUTTON*
CAR RADIO KIT

FOR AUDIO
ON A BUDGET

The first time Motor
magazine have
nominated a push
button car radio for
their Top Ten
Accessory Awards

NOW BUILD YOUR OWN AWARD
WINNING PUSH BUTTON CAR RADIO

Technical specification:
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt

operation on negative or positive earth.
2.) Integrated circuit output stage, pre built three stage

IF Module.
Controls Volume, manual tuning and five push buttons for
station selection, illuminated tuning scale covering full
medium and long wave bands.
Size Chassis 7 ins. wide, 2 ins. high and 4A- ins. deep approx.

NOTE: The ability to solder on a printed circuitboard rs
necessary to complete this kit successfully. Circuit diagram
and comprehensive instructions 55pfree with kit.

Car Radio Kit
£6.60 55p. postage Et packing.
Speaker including baffle and fixing strips

£1.65 23p. postage Et packing.
Recommended Car Aerial - fully retractable and locking.

£1.35 post paid.

QUALITY SOUND'
FOR LESS THANi1900
Stereo 21 easy to assemble audio system kit, - no soldering
required. Includes :-
EISR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.
Two speakers with cabinets.
Amplilier module. Ready built with control panel, speaker leads
and full. easy to follow assembly instructions.

For the technically minded:-
Specifications:
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power
output 2.7 watts per channel: Output impedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape. etc.. and outputs for
taping discs. Overall Dimensions. Speakers approx.
15;" 8" . 4". Complete deck and cover in closed position
approx. 15;" , 12" 6". Complete only f18.95
Extras if required. -f1.60 p Et p.
Optional Diamond Styli Li ..1/
Specially selected pair'of stereo headphones with individual
level controls and padded earpieces to give optimum
performance, £3.85.

DISCO 50

DISCO

AMPLIFIER
Reliant Mk IV Mono Amplifier, ideal for the

small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable

for 15 ohms).
Inputs 5 Electrically Mixed Inputs. 3

Individual Mixing controls. Separate bass
and treble controls common to all 5 inputs.

Mixer employing F.E.T. (Field Effect Transis-
tots). "Solid State Circuitry. "Attractive Styling.

INPUT SENSITIVITIES

1) Crystal Mic or Guitar 9mV. 2) Moving coil
Mic or Guitar 8mV. 3), 4), 5) Medium output

equipment (Gram. Tuner, Monitor, Organ. etc.)
- all 250mV sensitivity.

AC Mains 240V. operation.
Site approx.12; ins., 6 ins 3; ins

f15.00 + 60p.
postage Et packing

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into
470K. Size: 191 / 101 8ins. approx Amplifier f27.50 --f1.50 p. ft p

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 14A/780
(as illustrated on opposite page). Complete f57.00-Ff4.00 pEtp.
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COMPLETE(*)
STEREO SYSTEM

81.00
40 Watt Amplifier.
Viscount III - R102 now 20 watts per channel.
System I includes,
Viscount III amplifier - volume, bass, treble
and balance controls, plus switches for mono/
stereo on/off function and bass and treble
filters. Plus headphone socket.
Specification
20 wattiper channel into 8 ohms.
Total distortion@ 1 OW@ I kHz 0.1%. P.O.! (for
ceramic cartridges) 150mV into 3 Meg. P.11.1
(for magnetic cartridges) 4mV@ lkHz into 47K.
equalised within -- 1dB R.I.A.A. Radio 150mV
into 220K. (Sensitivities given at full power).
Tape out facilities: headphone socket, power
out 250mW per channel. Tone controls and filter
characteristics. Bass: +12dB to -17dB@
60Hz. Bass filter: 6dB per octave cut. Treble
control: treble -12dB to -12dB @ 15kHz.
Treble filter: 12dB per octave. Signal to noise
ratio: (all controls at max.) -58dB.
Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 131"x 9"x 31".

Gerrard SP25 deck, with magnetic cartridge,
de luxe plinth and hinged cover.

Two Duo Type II matched speakers -
Enclosure size approx. 171" 10i" x 6" in
simulated teak. Drive unit 13", 8" with parasitic

£69.00
System If
Viscount III amplifier (As System I)
Garrard SP. 25 -(As System I)
Two Duo Type IIIA matched speakers -
Enclosure size approx. 31" x 13" x 111".
Finished in teak veneer. Drive units approx.
131"x 81" with 31" HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00
PRICES: SYSTEM 1
Viscount III R 102 amplifier C24.20 +ft p ft p
2 Duo Type II speakers 114.00 +12.20 p h p

Garrard SP25 with
MAG. cartridge de luxe plinth
and hinged cover 121.00 0.75 p Er p.

total £59.20

Available complete for only £51.00+13.50 PAP_p.

PRICES: SYSTEM 2
Viscount R102 amplifier C24.20 -- 11.00 p. b p.
2 Duo Type IIIA speakers 139.00 14.00 p. 5 p.
Garrard SP25 with
MAG cartridge de luxe plinth F21.00 11.75 p. 5 p.
and hinged cover

total 184.20

tweeter
10w handling.

Complete System £51.00 Available complete for only f69.00+E4 p B p.

EMI SPEAKERS AT FANTASTIC REDUCTIONS
THE ULTIMATE COMPLETE SPEAKER SYSTEM
EMI LE 315. List Price £86.00

A professional standard five way speaker
system with enclosure giving top quality
performance.
Enclosure Dimensions
approx. (3ft. 2ft. 1 ft.).
Drive Units
Hand built -15" diameter bass with 3"
voice coil. - two 5" diameter Mid Range
units, - two 31" HF. units. plus matching
crossover panel with two variable
potentiometers for mid and high frequency
adjustment.
Power Handling
Continuous rating 35 W rms., Peak power
rating 70 W:
Frequency Response
20 Hz 20.000 Hz. Imp. 8 ohms.

Our price £45'00+f3'50 p. fr p.

BUILD YOUR OWN
STEREO AMPLIFIER(*)

15" 14A/780 BASS UNIT
Bass unit on a rigid diecast chassis.
Superior cone material handles up to 50
watts RMS. and is treated to give a smooth
frequency response. Resonance 30 Hz. flux
density 360.000 Maxwells. Impedance at
I kHz is 8 ohms. 3" voice coil.

Recommended retail price f4080.

OUR PRICE f18.70 + f1.50 p ft 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 cartridge). The heart of Unisound is high efficiency I.C. monolithic
power chips which ensure very low distortion over the audio spectrum.
240V. AC only. £7.64 ± 55p. p R p

Mail orders to Acton. Terms C.W.O.
All enquires Stamped Addressed Envelope.

Just write your order giving
Goods not despatched outside U.K.

your credit card -number Leaflets available for all items listed
DO NOT SEND thus(*)
YOUR CARD Send stamped addresSed envelope.

950
KIT

Five matched speakers and crossover unit
for handling up to 45 watts, frequency
espouse from 20 to 20,000 Hz.

Huge 19" 14" (approx.) high efficiency
Bass -Speaker with 16,500 -gauss magnet
built on a heavy diecast frame.
The four 10,000 gauss tweeters, each 31"
dia. approx., are fed by the crossover which
critically adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 ohms.
Bass coil 2", others 0.5". Recommended

list price 144.00. OUR PRICE £19.50

+ f1.50 p ft p Special Offer

8TRACK CARTRIDGE
PLAYER(*)

Elegant self selector push button player for use with your stereo system.
Compatible with Viscount III system. Unisound module and the Stereo 21.

Technical specification Mains input, 240V, Output sensitivity 125mV
Comparable unit sold elsewhere at C24.00 approx.

Yours for only £10.95 -f- 90p. p ft p

T V
Radio and TV Components (Acton) Ltd.

21 High Street, Acton, London W3 6NG/o
323 Edgware Road, London W2
Personal Edgware Road: 9a.m.-5.30p.m. Half day Thurs.

Shoppers Acton : 9.30 a.m.-5 p.m. Closed all day Wed.
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UPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

Telephone
Corner

COMPLETE TELEPHONES
NORMAL HOUSEHOLD

TYPE

EX G.P.O. Only E 1.05
P. & P.

p 45p each

TELEPHONE DIALS
Standard Post Office type. Guaranteed in

working order.

Only 27'/2 p POST & PACKING !bill

Tested and
Guaranteed
Paks
579 4 IN4007 Sil. Rec. diodes.

1,000 PIV I amp. plastic 5.P
sal 10 Reed Switches, 1' long r

dia. Highspeed P.O. type ...I.
HIS 100 Mixed Diodes, Germ. Gold

bonded, etc. Marked and 55p
Unmarked

HIS 30 S.,11F?tr:.:S1117cadoTnritinasnisatrotrysos

H311 6 Integrated circuits 4 gates
BMC 962, 2 nip flops BMC 94555p

1441
2 BDI3PillBalliranCsios m.prIse m en-

cars

H6S 4 40361 Type NPN Sil. SS.
s TO -5 can comp.

ttoraPisator

H66 440362. Type PNP Sil. tran- 550
sisters TO -5 can comp. to
H65

Unmarked
Untested Paks

EH 50Germanium Transistors
PNP, AF and RF 55p

1366 150 Germanium Diodes
Min. glass type 55p

B84 100 Silicon Diodes DO -7 glass re
equiv. to 0A200. 0A202 aF'P

B" 100 Sil. Diodes sub. min.
IN914 and IN916 types 55p

Pak of SSPH16 IS"- Integrated
Experimenters'

Circuits. Data
supplied

H2O 20 BY126/7 Type Silicon Recti 55-
fern I amp. plastic. Mixed
volts

H34 IS Power Transistors, PNP,
Germ. NPN Silicon TO -3 35p
Can

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

Make a rev counter
for your car

The "TACHO BLOCK". This encapsulated
block will turn any 0.ImA meter into a

linear and accurate
rev. counter for
any car with
normal it
ignition system. flap each

I

Ex GPO Push Button
Intercom Telephones

Exactly as internal telephone systems still in
everyday use where automatic internal ex-
changes have not yet taken over. Available in
5, 10 or IS ways. Complete with circuits and
instructions. Necessary24 pair cable 2.29 per
yard. Price of each instrument is independent
of the number of ways.

£2.75 p.p.38ip
Cable can be sent by Parcel Post. Post and
Packing per 50 yds.: 731P.
Extension Telephones 714p each. p.c.. 271P
LI.371 for 2, p.p. 55p. These phones are
extensions and do not contain bells.

Electronic Transistor
Ignition 26'60

Complete Kit
incl. V.A.T.
P. & P. Ilp

Ready built and tested unit E990 incl. V.A.T.
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
compatibil. y.

New X Hatch
Our new vastly improved Mark Two Cross

Hatch Generator is now available.
Featuring plug-in ICs and a more sensitive
sync. pick-up circuit. The case is virtually

for the engineer's tool
box-and only measures Sin x Sfin x Sin.
We have already received a large order
from a major TV Rental company.
Ready built P10.91 Complete p8.72
unit only Li Kit L
(includes V.A.T. & P. & P but no batteries)

io&

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.

Our very popular 4p Transistors
TYPE "A" PNP Silicon Alloy, TO -S 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.
TraYnPgEe. "H" PNP Silicon, similar ZTX500

8 RELAYS FOR £I -10p

High Speed

Magnetic
Counter
4 digit (non -reset)
24V or 48V (state which,
4x I x I in. 33p, p.p. Sp.

PNP 271p.

'II

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 209 Illp
90 watt 261p 241p 220
Range 2 VCE Min. 40 HFE Min. 40

1-12 13-25 26-50
40 watt 33p 3Ip 211p
90 watt 381P 361p 33p
Complerrientary pairs matched for gain at
3 amps. Ilp extra per pair. Please state
NPN or PNP on order.

LM380 AUDIO I.C. as featured in Practical
Wireless December issue. Complete -with
application data, LI.10,
INTEGRATED CIRCUITS. We stock a
large range of I.C.s at very competitive prices
(from Ilp 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, ISp, Wall Chart, 18p.

LOW COST DUAL IN LINE 1.C.
SOCKETS
14 pin type at 16ip each 1 Now new low
16 pin type at 18p each profile type.

BOOKS
We have a large selection of Reference and
Technical Books in stock, details are in our
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
on Printed Circuit Panels. Identification Chart
supplied to give some information on the
Transistors.

I Ip P & P. on this Pak.
Please ask for Pak P1. only 55pzz z

.01
Orir

Or'

Please send me the FREE Bi-Pre-Pok Catalogue

NAME

ADDRESS

ALL PRICES INCLUDE 10% V.A.T.
MINIMUM ORDER 55p. CASH WITH
ORDER PLEASE. Add 1 1 p post and packing
per order. OVERSEAS ADD EXTRA FOR
POSTAGE.

BUY THESE GOODS WITH ACCESS

Dept.A. 222-224 WEST ROAD, WESTCLIFFONSEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.
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MAPLIN ELECTRONIC SUPPLIES

LA RGE
or

1011111 SMALL
Model 120

PROJECTS DESERVE A Centurion
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

Yt'r part lig' detachable
rear panel. blue hammer. Detachable
aluminium front panel finished in
white.
Dimensions in Inches.

Model W H D Price
120 8 25 6 £2.52
220 8 6 30 C342
221 8 6 6 L.371
320 12 8 12 f7112
Chassis for model 320 12'14 extra.

Please send s.a.e. for free illustrated leaflet.

Model 320

ORGAN BUILDERS
ME8 announce the very latest development In organ
circuitry.

THE DM02
13 Master Frequencies on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
* 13 frequencies from C8 to C9. * Each frequency
digitally derived from a BINDLE h.f. master oscillator.
* Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. * Relative timing NEVER
DRIFTS I * External control allow. instant tune-up
to other musicians. * Outputs will directly drive most
types of divider. including the SAJ110. * And each
output can also be used ae a direct tone source. * Vari
able DEPTH AND RATE tremulant optional extra.
* Gold-plated plug -In edge connexion. * Complete
fibre glass board (Including tremulant if required) ONLY
271n. x 4.Sin. * Very low power consumption.
* EXTREMELY ECONOMICAL * S.a.e. please
PRICE. * Ready built, tested for full technical
and fully guaranteed. details.
DMO2T (with tremulant) ONLY
21446. Trade enquiries
DM02 (without tremulant) 212-86. ;esteem...
SAJ110 7-stalge frequency divider in one 14 pin DIL
package. Sine 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 components. SAJ110, 2263 each OR special
price for pack of 12: 12500. OA., please for data sheet.

*S6AME

SER_WICE

MAPLIN: Projected site of London's third
airport.

P.E. SOUND SYNTHESISER
If this project seems expensive YOU HAVEN'T SEEN OUR
PRICES'
We are 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.
Also parts for the "Electronics Today International" Syn-
thesiser stocked.
Send S.A.E. now for our detailed price lists.

YOU SIMPLY MUST SEE OUR
Keyboard 49 note C -C
74IC 8 -pin DIL
MFC 6040 electronic attenuator
SG 3402N for Ring Modulator
CA 3046

PRICES!
114.35

16p
95p

11.69
69p

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

1 63 lip 88 82 65
1.5 83 6p 68 16 Ip
2.2 63 6p 68 63 10p
23 63 Op 100 4 Op Mfd V Price
4-7 63 6p 100 10 Op 470 62 Is
8.8 40 65 100 25 69 470 10 100
643 63 Is 100 40 Op 470 25 129

10 25 69 100 63 1.21. 470 40 185
10 83 Op 150 62 OP 680 6.3 101)
15 16 65 150 16 Op 680 16 102
15 40 6p 150 25 6p 680 25 18p
15 63 6p 150 40 10p 680 40 225
22 10 6p 150 63 12p 1000 4 10p
22 25 65 220 4 Op 1000 10 129
22 83 6p 220 10 Op 1000 16 182
33 6.3 6p 220 16 Sp 1000 25 22p
33 16 62 220 25 10p 1600 0-3 125
33 40 6p 220 40 1.22 1500 10 189
47 4 Op 220 63 lap 1500 16 222
47 10 65 330 4 6P 2200 6'3 182
47 23 6p 330 10 Op 2200 10 22p
47 40 62 330 16 10p 3300 6'3 221,
47 63 13p 330 63 222 4700 4 225

OMNIUM GATHERUM
PP3. 6. etc.. battery clip dual nun. 9p.
PP I. 9. etc.. battery clip separate per pair Sp.
Pair crocodile clips I red. I black insulated
sleeve 109.
Solder Multicore 22 s.w.g. 10 metres 20p
Silicone grease in special dispenser 20m1 43p.
Red neon 240V panel mounting 25p
Lacing Cord. Strong rayon cored PVC 25m 51p.
Panel fuse holders 20mm 20p; 1+in 35p.

Tramfermers
LT700 min. output transformer Pt+. 1.2k(1
Exec. 511 200rnW 501).

Sub -male. Mans Transformer
6-0-65/ 103mA 95p, 12-0-12V 50mA 95p.
Si', Both approx. 30 x 27 x 25mm.

MM. Mains Transformer
Size: 46 x 31 x 38mm.
0-12V 250mA. 0-12V 250mA 111.96.

Mains Transformer MT3AT
Pri. 200-220-240V. Sec. 12-15-20-24-30V
A 28.81.

Mohr Transformer MTHMAT
Per. 200-220-2411V Sec. 0-15-20V I A.
0-15-20V IA 1848.

Hook-up wire, 7 strand 0.2mm. PVC covered
tinned copper wire for light general connexions
up to 1 4A. II colours: black. blue brown.
Breen. grey. orange. pink. red. violet. white.
yellow. 10 metres of any one colour 20p. Pack
pf I I ( I of each colour) 10m. coils 1245.
Single core screened 6p per metre.
Twin individually screened 10+p per metre.
High qualty single screened 500 100pF per
metre. ideal for high grade audio connexions
15-5p per metre.

Maim 3 -core sub -miniature IA black PVC
covered 19 strand 0.1mm per conductor. 75p
per metre

PLUGS AND SOCKETS

DIN PLUGS MAINS
2 pin (I flat) Op P360 3 pin I -5A socket 62p
: pin tp chassis plug with

P4. p'.
5 pin

All

line socket. Per
1180 28p
(240*). 6 pin 10p 'SA 2190 3 pin 5A

chassis plug 20p
SA 1862 Line socket

DIN Sockets for above 23p
2 pin 6p
3 pin. 4 pin. 5 pin McMURDO
A 1180°). 5 pin B RP8 8 way chassis
OW). 7p, 6 pin 99 plug 47p

PHONO
Plug plastic
Plug screened
Chassis socket

JACK
Std i" 10000
Plastic
Screened

RS8 8 way chassis

59
12p
4p

plug
13p
21p

Std. i" stereo plug
Plastic Ittp
Screened 30p
Open mono socket
f" 10e; Moulded
mono socket r with
2 break contacts
131.: Moulded stereo
socket 5" with 3

break contacts 18p,
3.5mm. plug plastic
9P; screened 15p;
open socket Pp.

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

with dozen, el tempting
new lines
BRIMMING OVER
with clear illustration,

and detailed data.
WE'RE WAITING TO

RUSH YOU A COPY.
You'll he IMPRESSED

with our POST FREE
ordering system. EXCITED
by our BIG VALUE dis-

count sounchers. STAGGERED
by. our UNBEATABLE speed

of service. Take the first
step towards teal service
NOW' Send ONLY 25p

for our beautifully pro-
duced catalogue.

and leave the
rest to us!

POTENTIOMETERS
Rotary miniature carbon track 5" spindle

Single gang LM or Log
5k, 10k, 25k, 60k. 100k, 290k,
500k, 1M, 2M (and lk Lin) 145

Dual gang
(Stereo) without
switch Log or Liv
0k to 3M as
above 44p

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

PRUETI
Subminiature O1W
Vert or Boris
100, 250, 600, 1k,
2fik, 5k, 10k, 26k,
00k, 100k, 250k,
600k, 1M Op

RESISTORS
Carbon Film 5W 5% 1(1 to 1M; 10% 12M to 10M El'S Ip
Carbon Film 5W 5% 10 to 100; 10% 1-2M to 10M E12 Ip
Carbon Film 5W 5% 11(1 to 910k E13 & E24 1p
Carbon Film 1W 5% 10 (1 to tom EI2 3+P
Metal Oxide 4W 2% 10 12 to 1M E13 2 E24 4p
Wirewound 25W 10% 0 22ohros to 0.47ohnts Ell 12p
Wirewound 25W 5% lohrn to 270obrns EI2 12P

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 58, 68, 82 and -decades
E24 values 11, 19, 16, 20, 24, 30, 38, 43, 51, 62, 75, 91 and decades

LINEARS
LH0042C. TO99 (T05). FET Up Op Amp

Toggle 250V 1.5A
with ON/OFF
plate 25p.

14-25
LM301A. 8 -pin OIL, Op Amp 50p
LM380. 14 -pin DIL. 2W Audio Amp 11 -32
MC1303L. I4 -pin. Stem Preamplifier 11 39
MC1310P. I4 -pin DIL. FM Stereo Decoder Mo coils needed) 1.3 15
MFC4000B. 5W Audio Amp 38p
MFC8010. 8 -pin case. IW Audio Power Amp 11.20
MFC9020. 10 -lead case. 2W Audio Power Amp 11'37
NE555V. 8 -pin DIL. Precision Timer 79p
NE56113. 16 -pin DIL. Phase Locked Loop 14-48
SGI495D. 14 -pin DIL. Four Quadrant Analogue Multiplier 4270
µA723C. TO99 (T05). 2 to 37V Voltage Regulator 80p
n.A723C. 14 -pin DIL. 2 to 37V Voltage Regulator 80p
µA741C.11-pui DIL. Op Amp 36p
A741C. 14 -pin DIL. Op Amp 45p
gA747C. 14 -pin DIL. Dual Op Amp 11.05
uA748C. 8 -pin DIL. Op Amp 39p
ZN4I4. T05. TRF Radio 11.20
More linears are listed in the "PE SOUND SYNTHESISER'
box. above
Full data. pin conversions. etc., on nearly all types above in our
catalogue. Price 25p.

SWITCHES
Rotary with adjustable atop 1 pole 210 12 way; 2 pole 2 to 6 way;
3 pole 2 to 4 way; 4 pole 2 or 3 way, each182P
Mains rotary DPDT 250V 2A 20p.

Push to make Slide
non -locking Subminiature
14p DPDT 9P

Sub -miniature toggle DPDT
(12 x 12-5 x 14mrn excl. toggle)
250V 3A 77p

VAT Please add 10% I Post and Packing FREE in U.K.
to the final total. (10p handling charge on orders under 50p.)

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES. P.O. Box 3, Rayleigh,
Essex. Tel. Southend-on-Sea 0702 44101

Practical Electronics July 1974 579



NEW from A.S.P.
Also available ' watt C. 70.13 Carbon
Film Resietors 1112. Range: 100 to TRANSFORMERS

above 470k0 10% tol.
Price 97P Pe,o1°., 0- SAFETY ISOLATING

Prim. Sec. 120/240V. Centre
SO Volts
Prim. 200-240V.

60 Volts
Prim. 200- 240V.

CASED AUTO TRANSFORMERS
240 Volt Mains to 115 Volta, ionart steel-
cased units coated in tough resin. Otted
with power lead. fuse and 115 Volt American
type socket up to 500VA. above 500VA
Cable entry.
VA (Watt.) yiric,. P. a P. -
200 ., 15.58 4038
500 19.50 40.67

1000 115.92 4022
2000 ., 129.70 2l-50

120/240V.
Tap with screen.
VA Ref. Price Poet
*watts) No. Cased Open E

60 149 -- 5344 038
100 150 4.16 0.52
200 161 19-48 7.48 0.52
250 -162 12.05 9.57 0.65
350 153 14-00 11.44 0.80
500 154 15-80 1840 1.00

1000 166 30-70 27-46 1.20
2000 158 60.96 b6M
3000 159 79.63 72-49

Sec. 19, 25, 38, 40, 50V.
Amps Type Price Post
0.,5 102 12.11 10.30

1 103 8.08 0-38
2 104 4.29 0.42
3 105 5-77 0-52
4 106 7-48 0-52
6 107 11.00 0.67
8 118 14-12 0-97

10 119 17.60 0-97

Sec. 24, 20, 40, 48, 602.
Amp, Type Price Poet
0-5 124 12.10 10.38

126 2.97 0-38
2 127 5.77 0.42
3 125 7.15 0.52
4 123 9.35 0.67
5 40 11.55 O67
6
8

120 18.57 0.82
121 16.00 1.00

10 122 19.40 1.00
12 189 21.62 1.10

20VA version
uncoated, no fume 12.52 00.30 12 & 24 Volts Prim. 200-240V.

Amps Type Price Post
MINIATURE AND EQUIPMENT
Prim. 240V with screen.

MAINS KEYNECTOR
The sale, quick, cu o
,actor for electrical "re,
appliances. 13 Amp ",--P,,,.
racing, fused, will
connect a number ,

of appliances
quickly mid - -
safely to the
mains, ideal .......
for totting. pjai. 1,

i i iinotiot re.
ling, wind..

12% 24V No. I i
0.3 0.14 242 1.84 0.22
0.5 0.25 111 1.84 0.22

1 0-5 213 1-59 0-22
12 71 2.09 0.22

4 2 18 2.75 0.38
6 3 70 3.56 0.42
9 4 108 3.96 O52

10 5 72 4.67 0-52
12 6 116 5-67 0.52
16 8 17 844 0-52
20 10 115 10.28 0.69
30 15 187 13.75 097
40 20 232 18-28 1.00
60 30 226 22.52 1-10

Volta Milliampe Type Price Post
Sec. 1 Sec. 2 Sec. 1 Sec.2 No. t t
3-0-3 200 -.. 298 143 0-10
0-6 0-6 500 500 234 1.80 0.10
0-6 0-6 1000 1000 212 1.88 0-22
9-0-9 --- 100 -. 13 1-n 0.10
0-9 0-9 330 330 235 1.43 0.10
0-8-9 0-8-9 500 500 207 245 022
0-8-9 0-8-9 1000 1000 208 3.03 030
15-0-15  - 40 - 240 1-28 0-10
0-15 0-15 '200 200 236 1.30 0-10
'20-0-20 - 30 - 241 1.83 0.10
0-20 0-16 160 150 297 1.30 0.10
0-15-20 0-15-20 500 500 205 2-97 0.38
0-20 0-20 300 300 214 1.76 0.22ilixplays, etc. Warning Light, interlocked to

prevent connect ing w hen live.
Trade Priei : 15.95. Pot 25p.

30 Volts
Prim. 200-240V. Sec. 12. 15. 20, 24, 30V.
Amps Type Price Post
0-3 112 1148 10.22

0-20 3500 (No screen) 1116 3.00 0.4020-12-0-12-20 -- 700(13/C) - 221 1.55 0-30
0-15-20 0-15-20 1000 1000 206 3.80 038
0-15-27 0-15-27 500 500 '203 3.08 0.38

1 79 ' 2.20 0.38 0-15-27 0-15-27 1000 1000 204 3.24 0.38
ELECTRONIC MAINS TIMER
A reliable unit Meal for
t cuing Bat hrisitti/Toilet
Ventilators, Stairway/
Cloakrmini Lighting. etc.
c Ives up to 30 minx.
delay before switching

2 3 3.19 0.38
20 3-96 0.42

4 21 4.011 0.52
3 51 5.80 0.52
6 117 6.93 0.52
8 88 9.00 0.67

10 99 10.00 0.67

PLASTIC CASED SILICON BRIDGE RECTIFIERS
One Amp Two Amp Poor Amp Sin Amp
50 P.I.V. 259 50 P.I.V. 3bp 100 P.I.V. 55p 30 P.1 -V. 859

100 P.I.V. 25p 100 P.I.V. 405 200 P.I.V. 599 100 P.I.V. 705
200 P.I.V. 289 200 P.I.V. 45p 400 P.I.V. 859 200 P.I.V. 802
600 P.I.V. 30p 400 P.I.V. 50p 600 P.I.V. 769 400 P.I.V. 90p

oft. Delay: I 30 mires.
adjustable. Max Load: I PLEASE ADD 10% FOR V.A.T. I ADD 10p P. & P. PER ORDER
4110VA or 1000 wall.
resistive. I vory 1,:ase:
3; x 3,.,- x 2'. Pitting instroeliiiii4
-."..-Trade Per, 15.20 Pi .1 2iip ASP IL

-rn
1

BYRE HOUSE SIMMONDS ROAD  WINCHEAP
L.... CANTERBURY - KENT Canterbury (0227) 52436

mm

become
a RADIO -AMATEUR !

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free ! Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
P.O. BOX 156, JERSEY

NAME:

ADDRESS

MEI

EB74

BLOCK CAPS please I

MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter
£14.40.

TAPE
RECORDER

LEVEL
METER

5001.A, 70p

11111111111111.1113

CARDIOID
DYNAMIC

MICROPHONE

Model UD-130. Fre-
quency response 50
15,000c/s. Impedance
Dual 50K and 600 ohms,
1640.

4Sin 31in METER. 30/IA,
$01/A or 10011A, E3.65.

MULTI -

METER

Model 200H

20,000 ohm/

volt, £6.60.

,.,11112v

//-

3 WATT STEREO
AMPLIFIER

E430

All above prices include 10% V.A.T. Please add 10p for P. & P. on
orders under 65. LARGE S.A.E. for List No. 8. Special prices for
quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

c80 Practical Electronics July 1974



SAXON Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE
MODULES-now better value than ever
SA35 £4.45 Carfrriage

ee
35W RMS 25-50V
7 transistors, 7 diodes

SA50 L565 Carriage
f ree

SOW RMS 25-65V
7 transistors, 7 diodes

SAI00 E10.90
100W RMS 45-70V
II transistors, 6 diodes

* 25Hz-25kHz
* 0.2% distortion
* Noise--130dB
* 500mV into 20K
* 4-16 ohms
* Simple wiring
* Short and open

circuit proof
* Continuously

rated
* Top -grade

components

120 watt module complete with built-
in supply-extra heavy duty f1975 THE SAI00 MODULE

POWER SUPPLIES
UNSTABILISED

PU45
P U70

Suits 2 SA35 or
I SA50
Suits 2 SA50 or
2 SA100

STABILISED

PS45

MT45
PS70

MT70
N.B.

E490

E775

Carriage
30p

Carriage
40p

£3.50

L350 Carriage

Suits 2 SA100 £4.90 Cafrrrei.ag e

Transformer for C490 Carriage
above 40p

PS70 is not suitable for the SASO

Suits 2 5A35 or
2 SA50
Transformer for
above

Mk II STEREO DISCO MIXER E19.75
Carr. 30p

This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over -ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone select, vol, Mains. Size

x Sin x 4in deep.

DISCO MODULE E8.00 20pC."'
Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,
master vol. Size 12fin x Sin 2in deep.

3 -CHANNEL SOUND-LITE L22.50 clor;

i     
111111110

SAWN iliscantalelle
Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full -wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for "through " connections. It may be used free standing or will

Also features unique CUT -BACK circuitry
for extra wide range response. Size I 2in Sin x 2iin deep. Professional standards
at a price you can afford!

SINGLE CHANNEL Recently reduced in price
VERSION L7.50 due to increasing sales,

handles !kW. Full wave
Carr. free operation

MULTI -PURPOSE MIXERS
M4HL M6HL

£18.5n `sop C
50p.E27.50 arr.

Featuring multiples of our VA30 module, the M4HL
and M6HL fulfilthe requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed,
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.

VA30 NODULE arrC£3.sn ." free
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100V)

SAXON
CSE
100

COMPLETE
AMPLIFIER

E3490
Carr. free

100W of speech and
music-Two
separately controlled
inputs. Wide range
bass and treble
controls. Sturdy and
attractive vynide
case. Twin outputs.
Ideal for groups.
discos, etc. Fully
tested and
guaranteed.
SOW version identical
in appearance.

Add VAT 10% to all orders

II
S8XOU sound  lite

FJ

41-411-41 41----41 41

10---41-41 41-410 4
411--411-411
0 0 0 0 0 0-0 0 0 0 o

SAXON

CSE 50
L29.50 Carr. free

Fourndividually SAXON 100
controlled FET in-
put stages plus COMPLETE
wide range bass AMPLIFIER
and treble

o
con-  silx9N trols. 120W of L

speech and music Car,. fr..
output from
twin loudspeaker SAXON 50sockets. Sturdy case, and an attractive facia make this

excellent value for money. Hundreds in use by groups,
discos, clubs, etc. f3750
SOW version identical in appearance. Carr. Free

6.; 6

CALLERS AND MAIL ORDER:

SAXON ENTERTAINMENTS LIMITED
327-333 WHITEHORSE ROAD  CROYDON CR0 2HS

Pleasv quote magazine when ordering)
SHOP HOURS: 9 a.m. 5 p.m. - LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m.
24 -HOUR ANSWER SERVICE TEL. 01-684 6385

3 p.m.

SEND 10p FOR OUR NEW 26 -PAGE
MANUAL which gives full details of
the above products.
TERMS OF BUSINESS: C.W.O. or C.O.D.
on receipt of 50p C.O.D. charge.
Please 'triode S.A.E. with all enquiries.
VAT at 10% must be added to all
orders including postage and
carriage charges.
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ALL PRICES I
SPEAKER BARGAINS
EMI 13in x Ain 3, 8 or 15 ohm

Plain 2.00
With Co -Axial Tweeter 2.20
Twin Tweeter 3.55

Type 350, 8 or 15 ohm, 20W 7.50
61in, 8 ohm, lOW 2110
8in, 8 ohm, 10W 3.75
12In, 8 ohm. 20W 5.50
8in X 51n, C/Mag. 5W 1.20
81n x 5in, Dual cone 8 ohm.
10W 245

ELAC Sin 8 ohm Dual cone 2.2.5

NCLUDE V.A.T.
ELAC 10in 8 ohm Dual cone
GOODMANS 61in 8 ohm Dual

cone
PANE, 7in x 4in, 3 or 8 ohm
CELESTION 8in, 15 ohm
ADASTRA 10in, 8 or 15 ohm,

IOW
BAKER GROUP 25 121n, 8 or

15 ohm, 25W
P. & P.

Sin, 8 ohm, SW C/Mag.
24 in, 8 ohm or 64 ohm

P. & P.

220
1.00
145

745
0.25
045
040
010

TWEETER AND CROSSOVER
EMI 341n, 3 or 8 ohm C/Mag. 1.00
Cone Tweeter 8 or 15 ohm, lOW 240
Cone Tweeter 8 ohm. 3W 140
Horn Tweeter 8 ohm, 20W 545

Dome Tweeter 8 ohm, 30W 445
Crossovers CN 23 (3 ohm), CN28

(8 ohm), CN2I6 (16 ohm) 1.06
P. & P. 0.10

KIT FORM CABINETS. TEAK
VENEER. 12in x 12in %Ain with Hin,

Ain x Sin or 61in and 3iin
cutout 2.45

17in x 10in x 9in with Sin or

13in x Ain cutout 340
18in x I lin x 9in with 131n x

Ain cutout for EMI 350 445
P. & P. each 0.35

MICROPHONES
CM70 Planet stick metal.

switch crystal 1.55
DM160 Dynamic omni-dir, ball

metal 4.95
11D130 50K/600 ohm. tini-dir,

hall metal 5.50

SOLDERING IRONS
ANTEX CN240 15W
SKI Kit (13 watt iron, 2

CARTRIDGES
ACOB OP91/2SC or GP91/3SC

Stereo comp.
OP93/1 Stereo crystal
GP94/1 Stereo crystal
OP95/ 1
GP96/1
OP101
0P104

SONOTONE 9THAC Stereo
ceramic, Sian.
19 -TI Stereo crystal

TW206 5.75
CONDENSER MIKE 600 ohm.

uni-dir 950
Cassette Stick Mike with R.

Control on/off switch (2-5
and 3.5mm J/Ply) 1.50

P. & P. 0-15

spare Bib. etc.) 840
1.90 X25 25W (low leakage) 140

P & P 0 10

BSR SC5M Stereo ceramic
SX6H Stereo crystal

1.00 SX6M Stereo crystal
1.35 X5H Mono/stereo
1.75 X5M Mono/stereo
1.35 GOGLD850RING 0800
1.75
0.75 0800E
1.80 STYLI FOR ABOVE P. & P

Sapphire 86p D. Diamond
1.80 GOLDRING 0800/0850
040 (1800E

2.70
1.75
1.76
145
1.46
3 86

95
7.50
005
115
1.96
8.96

BATTERY ELIMINATORS
240V input 6, 7.5 or 9 300mA 2.20
12V d.c. input (please sPecHV

TAPES Stnd.
5in 45p
Stir. 54p

output) 6,7.5 or 9 d.c. output
at 300mA 8.20

P. & P. 0.10

LP DP 7in 709
55p 70p P. & P. 1-3 each
859 95p 4 or more lot

LOW NOISE CASSETTES
1-5 8-10

COO 36p 35p
C90 45p 48p
CI20 55p 52p

11-20
30p
40p
50p

Cassette Head Cleaner
P. & P. 14 each
6-10 lot
11-20 post free

1.80
0.09
0.30

046
0.03
015

PLASTIC LIBRARY CASES for 7in Reels 026
Sin Reels 0.18 CASSETTE CASES 0.10
Stin Reels 0-22 P. & P. 1-3 each 5p; 4 or more 0.20

BIB ACCESSORIES
Tape Editing Kit, Ref. 23 110
Recording Tape Splicer, Ref. 20 1.15
Cassette Tape, Editing, Ref. 24 1.40
Cassette Salvage Kit, Ref. 29 0.40
12's Cassette Case, Ref. 34 1.00
Stylus Balance, Ref. 32A 1.15
Spirit Level, Ref. 46 040
Hi-Fi Stereo Test Cassette 140
Groove -K teen Record Cleaner 140

P. & P. 0.10

UN REPEATABLE
SPECIAL OFFER!!
De -Luxe CASSETTE RECORDER.
MAINS/BATTERY. PORTABLE,
REMOTE CONTROL MIKE, ETC.
FANTASTIC VALUE AT
E14.95 ALL INC.
WORTH DOUBLE I I

Send 25p for COMPLETE CATALOGUE. refundable upon Grit order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED

Riversdale Electronics
Mail Order Department PE/7

P.O. Box 470, Manchester M60 4BU

FOR
QUALITY

COMPONENTS

MOTOROLA
F. M. Multiplex Stereo Decoder
Four Channel SO Decoder
0/P Power Transistor

each
MC1310P 2.93
MC1312P 1.75
2N3055 0.65

SIGNETICS
'C Timer

Dual I/C Timer
High Phased Locked Loop
High Phased Locked Loop with AM Demod
High Phased Locked Loop with Open VCO
Precision Phased Locked Loop
Function Generator
Tone Decoder

NE555V 0.80
NE556A 1.40
NE5608 4.20
NE5818 4.20
NE562B 4.20
NE565A 2.90
NE566V 1.55
NE567V 2.90

G.I.
Eight Digit Calculator Chip
Eight Digit Calculator Chip
3V2Decade DVM Chip

C500 11.00
0550 9.50
AY -5-3510 6.40

MONSANTO
(MAN3M)0.115" LED Seven Segment Display 02501 1.10

FERRANTI
Radio Receiver ZN414 1.20

Data information supplied with each device.

Write for free catalogue of our large
stocks of Ferranti, Motorola, G.I.,
Monsanto, Mullard, Signetics and R.C.A.
components.
Add 20p Postage and Packing

1 0 % V.A.T. on total of order

S.C.S.
P.O. Box No 26,
(Dept PE)
Wembley,
Middlesex HAO 1SD,
England
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ece
A POCKET CALCULATOR FROM S.C.S.

£4 DISCOUNT TO READERS OF P.E.

E7i 22i-136

Just look at some of these features :
 8 digit, fully floating decimal point.
 4 function with a constant on all functions.
 Does not limit on over or underflow.
 Provides 8 significant figures plus decimal point

position over 99 decades.
 Rechargeable batteries.
 Carrying case.
 Charger.
 Touch key board.
 Weighs just 8 oz.
 Measures 51" x 3" x 11".
 Full after -sales service.

1 year guarantee.

A unique, three-way link up between S.C.S., a major calculator
manufacturer and Practical Electronics allows us to offer you a fully
guaranteed pocket calculator. Powered by a second generation MOS
LSI chip from General Instrument Microelectronics.

Available for £24+ V.A.T. (tested and guaranteed). LESS
SPECIAL £4 DISCOUNT TO ALL P.E. READERS - don't forget to use
your discount voucher.

A limited number of home constructor kits are available at
£15+ V.A.T. (no discount).

Z£4 DISCOUNT VOUCHER
v..,I enclose a cheque to the value of £20 4 V.A.T. to cover the cost of the4 S.C.S. Pocket Calculator. (All cheques should be made payable to n

4 S.C.S. Components Ltd.) Total £22.

4 NAME

4 ADDRESS

4 S.C.S. Components Ltd. P.O. Box No. 26, Wembley, Middlesex HAO 1 YY
Registered in London No. 888454.

QPAYPPAPCPPCAPAPPPOOVAPI
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ALL
BSR HI-FI AUTOCHANGER
STEREO & MONO
Play. 12'. 10" or 7" record..
Auto or Manual. A high
quality unit hacked by BSR
reliability with 12 months'
guarantee. AC 200/250V.
Size 13: x 111in.
Above motor board 3;in. Below motor board 21in.

with STEREO and MONO XTAL E6.75 Post 25P.

PORTABLE PLAYER CABINET
Modern design. Black reline covered. Silver front grille.
Padded Lid. Chrome fittings. Size 17in x 15in x 7in.
Few only in red reline.
Motor board cut for BSR deck £4.50 Post 259

4 Transistor Mono Amplifier
Powerful 3 watt output. 15 ohm. AC mains operated with
transformer. 3 -Controls, volume, treble, bass and On/Off
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. ES95

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop. Acos stereo mono cartridge. Baseplate.
Sise llin x 8:in. Turntable. Size 7in diameter. A. C mains.
200 250V motor has a separate winding 14 volt to power a
small amplifier.

L5.50 25pPost

METAL PLINTH AND PLASTIC COVER
Cut out for mt Garrard or B.S.R.
Most w

osill

play with cover in position. L4.95121 x 14; x
Covered in black leatherette.

P0.1 45p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

/ WAX POLISHED FINISH £595

COMPACT PORTABLE STEREO HI-FI
Two lull size loudspeakers 131 . 10 . 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
Main..

Attractive
Teak finish
Weight 13 lb.

Bargain Price

825
85p Carriage

SPECIAL OFFER!
SMITH'S CLOCKWORK
15 AMP TIME SWITCH
0 TO 60 MINUTES
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 full or intermediate settings. Fully
insulated. Makers' last list price £4.50. Brand new and fully

uaranteed.
OUR PRICE L 1.65 Post 25p

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

14 x gin 90p; 18 x Sin 90p: 12 x 3M 50p; 18 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3in 80P; 4 x 4 x 4in 70p:
8 x 4 x 4in SOp; 9 x 4 x 4in £1; 12 x 4 x 4in
ALUMINIUM PANELS 18 s.w.g. 8 x 4in'12p; 8 x 8 in 19p:
14 x 3in 202; 10 x 7in 24p; 12 x 5in 25p: 12 x Sin 34p;
16 x 8in 34p; 14 x gin 90p; 12 x 12in 47p; 16 x 10in 110p.
PAXOLIN PANEL 10 x Sin 20p.
11 inch DIAMETER WAVECHANGE SWITCHES. 30p ea.
2 p. 2 -way, or 2 p. 6 -way. or 3 P. 4 -way.
1 p.l. 2 -way, or 4 p. 2 -way, or 4 p. 3 -way.
TOGGLE SWITCHES, sp. 14p: dp. 22p; dp. dt. 25p.
Sub -miniature, sp. 331; dp. dt. 50p.

BRITISH FM'VHF TUNING HEART
88 to 108 Mc s British made. 2 Transistors ready aligned

require. 10.7 Mc's I.E. Complete with tuning gang.
Connections supplied but some technical experience
mantis]. Our price £3.95 Po.t 20p

OUR PRICES INCLU
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 a.c. Output voltages available 8 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. ZE .20 PostDetails S.A.E. Size 31 x 11 x Ilia. 20p

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

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:
if It fin. Response 25 Cl. to 25 Ire's. 28 dB gain.
For use with valve or transistor equipment. 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

500/25V 20p 60+100/350V 85p
1000/25V 35p 32+32/250V 20p
1000/50V 47p 32 +32/450V 600
8 +8/450V 22p 350--50/325V 55p
8+18/450V 25p 18 +18 +16/275V 95p

50/50V 10p 18 +16/450V 400 32 +32 r 32/360V 85P
100/25V 10p 32 +32/350V 40p
LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.

1000mF I2V 20p; 25V 36p; 50V 47p; 100V 70p.
2000mF 8V 25p; 25V 42p; 50V 57p.
2500mF 50V 82p; 3000mF 25V 47p; 50V 650.
5000mF 6V 25p; I2V 92p; 25V 75p; 35V 85p; 50V 95p.
CERAMIC 1pF to 0.01mF, 4p. Silver Mica E to 60000F, 4p.
PAPER 350V-0.1 4p; 0.5 130; lmF 15p; 2mE 150V 15p.
500V-0.001 to 0.05 4p; 0.1 5P: 0.25 Sp; 0.47 25P.
SILVER MICA. Close tolerance 1",,. 2.2-5000 8p; 560-
2,200pE 10p; 2,700-5,6000F 20p; 6.800pF-0-01, mid 30p each.
TWIN GANG. "0-0" 208pE 178pF, 65p.
Slow motion drive 385pF +385pE with 25pF +250, 50p;
500pF standard 85p; small 3 -gang 500pF 51.80.
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55p.

4/350V 14p
8/450V 18P
16/450V 22p
32/500V 50p
25/25V 10p

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condensers.
Values up to 100pF. 50p each
Section Couplers supplied FREE with two or more gang..

NEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. 1W, 1W. 1W. 209;, 1p; 2W. 5p. 1011 to 1031
HIGH STABILITY. 1W 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 ohm. to 100K 10p each: 2 watt, 0.5 ohm to 83 ohms 10p.
TAPE OSCILLATOR COIL Valve type 35p.
FERRITE ROD 8 x tin 20p; 8 x tia 20p; 3 x fin 10P

MAINS TRANSFORMERS A PeO. cS

Eagle MT12 12-0-12V 50mA 90p
250-0-250 80 mA. 6-3V 3.5A 6.3V IA or 5V IA. . £2.50
350-0-350 80 mA 6.3V 3.5A, 8.3V IA or 5V 2A EMI)
300-0-300V 120mA, 8.3V 4A C.T.; 6.3V 2A £4.25
MINIATURE 200V 20mA, 8.3V IA 21 x 21 x Sin 75p
MIDGET 220V 45mA, 8.3V 2A x 21 x 2in 90p
HEATER TRANS. 6.3V amp 65p, 11 amp 75p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 30V £3.00
1 amp, 8, 8, 10, 12, 18, 18, 20, 24, 30. 38, 40, 48, 80 13.00

amp, 8. 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 80 £4.00
5 amp, 8. 8, 10. 12, 18, 18, SO, 24, 30, 36, 40, 48, 80 £9.75
3 amp. 5, 8 and I3V £1.00; Ditto 5 amp £1.20. 3 amp,
3, 5, 8, 10, 13 and 5-0-5V £1.30, Ditto 5 amp. £150;
6-0-6V 500mA 90p 9V 1 amp 95p 12V 300mA 75p I2V
500mA 85p 12V 750mA 95p. 40V 1 amp £1.75.
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
160W £2.80; 500W £6.25; 750W £10; 1000W £15
CHARGER TRANSFORMERS. Input 200/250V.
for 8 or 12V, 11 amp £1.50; E amp 11.80; 4 amp £2.50
BATTERY CHARGERS. Ready built with leads and clips
11 amp £2; 4 amp £4; 5 amp. £4.50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputs. 11 amp 401; 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 firing feet. / I Ca Carr.
Famous make (Value £19) OUR PRICE v 50p
Can be used as 800 watt auto transformers 240-110V.

SET OF 3 MOTORS FOR
COLLARO STUDIO

115 VOLT TAPE DECK
f 2. 50 Post 50p

VOLUME CONTROLS
Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L/S 15p. D.P. 25P
STEREO L/S 55p. D.P. 75p.
Edge 5K. S.P.Transistor 25p.

80 ohm Coax SP Yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd 1140; 80 yd £2.
FRINGE LOW LOSS' Per
Ideal 625 and colour..wP yd

Wire Wound controls 13in diem. 3 Watts. 10 ohms to 100K
British Made with long spindles tin dia. 45p each.
HELICAL POT 10K LIN. Lint £3. Bargain 75p.
DUAL CONCENTRIC POT 500K LOG AND 500K LIN D.P.
switch. Inner spindle 3lin ; outer spindle Silo 75p.

DE V.A.T.
E.M.I. 13.1 x 8in.

2

SPEAKER SALE !
With twin tweeters. £4.50And crossover. 10
watt. State 3 or 8 or
15 ohm. As illustrated. Post 25p

With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-80 c is.
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 25p

2.75
10 x18 x E6 60Bookshelf CabinetTeak Onish Poe 35p

E.M.I. 61in. HI-FI WOOFER
8 ohm. 10W. Large ceramic magnet.
Special Robber cone surround.
Frequency response
30-12,089 c/s. Ideal P.A.
Columns. Hi-Fi Enclosure Systems, etc.
Suitable Cabinet 12 x 8 x 8 £4 Suitable Tweeter £2

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 cis to 18,000 c/s. Elise 31 x
31 x tin deep. Rating 10W, 3 ohm.
Crossover 5125 E I.90 Post HP.

GOODMANS
8 in. WOOFER
8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
response 30-8,000 cps.
Ideal bass unit for £3.75
Hi-Fi system.

SPECIAL OFFER LOUDSPEAKERS
ALL BRAND NEW

3 ohm, 21in; 21in; 3iin; Sin.
8 ohm, Olin; 21in; 5in x Sin; Sin.
15 ohm, 31in; 5in; S x 4in; 5 x 3in; 7 x 4in; 8 x 5in.
25 ohm. 21in; 3in: 5 x Sin; 5in.
35 ohm, 2in; 3in; 5in. I EACH80 ohm, 21in; 21in.

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in £1.25; fitin 51.50;
8 x 5in £1.80; Sin £1.75; 10 x Sin £1.80; 10in 6240
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin
diameter 4W £250, 10 in diameter 5W £2.50; Post 25p.
12in diameter, OW, £2.95; 3 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-11311c/.. SW 8 ohm or 15 ohm /220.
De Luxe Horn Tweeter. 2-181Cc/s, 15W, 15 ohm £3.60.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3. 8 or 15 ohm 01.25.

TWO-WAY CROSSOVER NETWORK 3,000 c/s
With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel Olin x 4in with
control knob, tweeter and woofer leads and input t..1 80 Postterminals. Suitable for 3 to 8 ohm impedance. 20p

VALVE OUTPUT TRANSFORMER 40p.
MIKE TRANSFORMER MU metal 100-1 11.25.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt..... £1250 100 watt 115.00

ELECTRO MAGNETIC
PENDULUM MECHANISM
1'5V d.c. operation over 200 hours continuous on SPE
battery, fully adjustable swing and speed. Ideal display.,
teaching electro magnetism or for metronome, 95 Postes
strobe, etc. 200

R.C.S. RECORD PLAYER AMPLIFIER
stage triode pentode valve. 3 watts output. Volume on/off

and tone controls. Printed circuit £4.50 Post
A.C. main. complete and tested. 2.5p

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18P
OUTLET BOXES, SURFACE MOUNTING 250.
BALANCED TWIN RIBBON FEEDat 300 ohms, 70 yd.
JACK SOCKET Std. open -circuit 14p. closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 7p. Phono Socket 7p
JACK PLUGS Std. Chrome 20p; 3.5mm Chrome 12p DIN
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p DIN SOCKETS
Lead 3 -pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 25p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS 50.

ALL PRICES INCLUDE VAT  20p MINIMUM POST AND PACKING  CALLERS WELCOME 

RADIO COMPONENT
Illustrated Colour Brochure, Radio Books & Components Lists 10p Written guarantee.
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ALL
E.M.I. TWOEOETFEERR AKNI TD

Lir 7 5
THE PAIR, Poet 25p.
(Available separately.
Woofer 25.25; Tweeter
2190)

Comprising a fine example of a Woofer
10; x fitin with a massive Ceramic
Magnet. 44oz Gauge 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 3lin square has a special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
full 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 gin.
MODERN DESIGN. TEAK WOOD FINISH

OUR PRICES

£9.90
Post 45p

101 r..nd £4 50.

8" or 10" x 6" ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-18,000 cps. Bass resonance
55 cps. 8 ohm impedance.
10 watts. £3.75

TEAK VENEER HI -F1 SPEAKER CABINETS
Fluted Wood Fronts
MODEL "A". 20 x 13 x Sin
For 12 in. dia. or isp.on Post
10in speaker.  25p
MODEL "B". 18 x 10 x Sin
For 13 x 8in. or £6.60 P°"8 in. speaker 25p
MODEL "B" 2 ditto. Triangular
Corner Version.

MODEL "C". 16 x 8 x 6in.
For 8 x 5in.
speaker £4.95 is;
LOUDSPEAKER CABINET
WADDING 18in wide, 15p It.

BARGAIN AM TUNER.
Medium Wave.
Transistor Superhet £4.95Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL
TRANSISTOR 'MONO
MIXER. Add musical
highlights and sound effect.
to recordings. Will mix
Microphone, records, tape
and tuner with separate
controls into single output.
9 volt battery L4.50operated.
STEREO VERSION OF ABOVE 2595.
BARGAIN FM TUNER.
88-108 Mc/s Six Transistor.
9 volt. Printed circuit.
Calibrated slide dial tuning.
Walnut Cabinet. E1285Size 7 x 5 x 4in.
BARGAIN FM TUNER. L8.85As above less cabinet.
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push -Pull Ready built with volume, treble and
bass controls. 18 volt battery operated. E450

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. £3,50 Post20p

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.
size 10i x 8t x 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 I or lower heat. Or in parallel for higher
heat applications.

ONLY 40p EACH (FOUR FOR EI.50)

ALL POST PAID Discounts for quantity.

INCLUDE V.A.T.
BAKER HI -F1 SPEAKERS
HIGH QUALITY BRITISH MADE

REGENT
I2in. 15 watts

BAKER MAJOR 12" 19.90
Post Free

30-14,500 c/s, 12in. double
cone, woofer and tweeter cone
together with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gauss and a total dux
of 145,000 Maxwell.. Bass
resonance 40 c/s Rated 20
watts. NOTE: 3 or 8 or
15 ohms must be stated.

0

Module kit, 30-17,000 c/s
with tweeter, crossover, baffle
and instructions. E12.50Post Free

Please state 3 or 8 or 15 ohms. Post free

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 55015
15in. 50 watt
8 or 15 ohms.
50 watt I2in VER

£8.80
Post Free

fs9t L90

£22.00
SION f1760

1)

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inputs speech and music. 4 way
mixing. Output 8/15 ohm a.c. Mains.
Separate treble and bass controls. E49
Guaranteed. Details S.A.E.

Carr.
£1.00

CALLERS ONLY! DE -LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 Input., 10 wide range
controls. For Mikes, Discos, Organs. Guitars, etc. £69
4, 8 and 15 ohm Loudspeaker matching.

Q MAX CHASSIS
A die, punch and All

Sizes 1' 74p Sizes
83p

Key "T" for above Op
_,u . SOP

Key "A" for above Op
1r, 1',1,i', £1 .00
}I% 1 7/32', 11" £1.15
1 ii", 11" 11 20
1 ' " £1.35
1,' £1.65

CUTTERS
en Screw
11" 11.70
Key "B" for above -

lop
2" 12.25
2 3/32" 22.50
21' . 13.30
Key "C" for abovel3p
2;" £4.50
21" 25.75
3" 19.00
Key "E" for above

20P
1' Square, with key

2210

SPECIAL OFFER
20 Watt 100 ohm Rheostat 21in dia. Ceramic former screw
terminals lin dia. spindle. 95p. Post 25p.

SPECIAL OFFER 21-75. Post 25p.
3M Panel Meter 50 A. Unusual scale requires re -calibration.
Few only 251tA same price.

WEYRAD COILS
P50/1AC 40p RA2W 85p
P50/2CC 40p OPT1 05p
P50,3CC 400 LFDT4
PCA1 60P Twin gang 75p

DELUXE 4 POLE MOTOR
sit 1,400 r.p.m. reversible 42 Walt,

spindle llin x 7/32in, size 31in x
3in. As illustrated. 240V a.c. mains. Post 25p

E.M.I. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2 -pole
70mA. Size 20 x 21 x 21in.

LI.95

LI.00
Post 25P

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.

£8.80 Post
Free

DE -LUXE Mk II
I2in. 15 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.

El I

SUPERB
I2in. 20 watts

Post
Free

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 full
-range reproduction with
remarkable efficiency in the
upper register.
Bass Resonance 25cpe
Flux Density 16,500 gauss
Useful response 20-17,000cps
8 or 15 ohms models.

£16050 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 25-16,000cm
8 or 15 ohms models.

£1540 Post
Free

AUDITORIUM
ISin 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 35cPe
Flux Density 15,000 gauss
Useful response 20-14,000cps
8 or 15 ohms models.

£22 Post
Free

Hi-Fi Enclosure Manual containing 20 plans, designs.
crossover data and cubic tables. 42p. Post Free.

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

SPECIALISTS 337 WHITEHORSE ROAD
(Export: Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst

CROYDON

Telephone 01-684-1665
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MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL
AMPLIFICATION EOUIPMENT AMPLIFICATION COMPANY LTD.
SPECIALISTS IN QUALITY TRANSISTOR A gA, TUAC DEPT. E
EQUIPMENT 163 MITCHAM ROAD, LONDON SW17 9PG
OPEN 6 DAYS A WEEK, 9.00 a.m.-6.00 p.m. 01-672 3137/9080

TUAC DISCOTHEQUE MIXER WITH AUTO FADE
s.

1

Designed for the discerning D.J. of professional .
" standard.

-V: cii 0 Offering a vast variety of
Controls: Mic Vol. Tone.functionsOver -ride depth. Auto

.

Manual Sw. Tape Vol. L & R Deck Faders. Deck
1 -!-----..., TUAC H! Volume, Treb.& Bass. H. Phon Vol, Selector, Master Vol, onioff sw.

Max. output 1V RMS. Specification: Vol. Treb and Bass Controls, 8mV
op +sensitivity. Treb 28- 15d8 at 12kHz, Bass +18dB at 40Hz,Ls - mix PANEL SIZE 18 x 41In. DEPTH 3In.

POWER SUPPLY £4 - 75

NEW! 3 channel Light Modulator NEW! NEW! NEW!

* 1,000 watts per channel TUAC FLASHING BEACONS:
AS USED BY AMBULANCE,

* Operates from -i- watt to 100 FIRE SERVICES. ETC.

watts * Instant stop and start

.>"
motor for precise control.

* Full wave control I s. * Choice of 4 models. 12V,
24V, 110V and 240V.

* Fully fused and suppressed ;it
; * magnetic base --may be

,
attached to an metal* 12 easy connections '5:1-,4[4.,, , .

i ( i
surface.

y

. * * 240V model suitable for

25
Ar. i , , .

use with light modulator.

£15. * Available in 4 colours -
red, blue, amber and
clear.

Single channel version £6.75 * Only £22.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.

Newest, neatest
system ever
devised for storing small
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 space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins x 2}ins x
2-1 ins). 1175 DOZEN.
DOUBLE UNITS (2D) (Sins x 44ins x
21 ins). L3 DOZEN.
TREBLE (3D) L2110 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (6D2), 14.25 for 8.
EXTRA LARGE SIZE (6D1) E.3.90 for 8.

PLUS QUANTITY DISCOUNTS!
Orders LIS and over DEDUCT 5% in the L
Orders L30 and over DEDUCT 7}% in the
Orders L50 and over DEDUCT 10% in the L

PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under L 10. Orders L10 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Plasma add 10% V.A.T. to total remittance

HAW [4[r 10.0 PEri 124 Cricklewood
_sous -;'L; Broadway. London, N.W.2

Tel. 01.450 41344

OSMABET LTD. we make transformers
amongst other thing,

AUTO TRANSFORMERS, 110/200/220/240V.
30W, /1.70; SOW, 22.40: 77W, £2.85; 100W, £3.80,
500W, 110.80; 750W, £14.25; 1000W. £18.00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V Av. 6.3V 1.5A, 11.20; 3A, £1.50;
6.4, £2.55; 12V 1 5A, 1150; 31, 12.55; IA CT, £3.40.
18V 1.5A CT, £2.55: 24V 1;5A CT, /2.55; 3A CT,
13.45: 5A, £4430: 01. 17.35; 121. 0.085; 4000 31
CT, £4.50; 50V IA CT, £13.50: '250' 70+75V 7A.
£4.90; 17V 4A +17V 41, £4.90.
LTTRANSFORMERS TAPPED SEC. Prim. 200/240V
0 10 1'2 14 -16 18V 71, 02.130; 41, £3.75.
0 12 15 20 24 30V 7A, E3.40, 41. £4.50
0 5 20 30 40 600' 1 A , £3.40: £4.50;
0 40-50 60 80 90 100 110V IA, £4.90.
MIDGET RECTIFIER TRANSFORMERS.
For FW rect. 200,7400 a.,'. 9 -I -9V 0.3A: 17-0.17V
0.25.4; 20-0-20V 0151. GV 0A A + OV 0-5A. 9V
0.35A + 90' 0.351: 171' 07.1A + ISV 0 77 A 30

20V 0- ISA + 12V 0.17.4 al £1-65 each, 9-1; ail' IA,
£1 35; 17-0-12X' 1 A or 70 0 20V 07.11 f150 ern h.
MAINS TRANSFORMERS
Prim. '200/2400' a.c. TX6 n 477-0 47:i 100 Ma,
6.30' CT GA, 6v3V CT GA, 0-5-6 30 3I, £16.50,
TX 1 425-0-425V 250 Ma, 6 3V CT 4A, 6.30 CT 41,
0-5-6-3V 31, £13.75; MT3 Prim. 0-110-740V
250V 100 Ma, 6 3V 2.0.. E/R, £2.70.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3 -8-15ohn, .A -A 63iK 0 3I100",
15.70: A -A 3K f) SOW, 19.00: 1000V lE1.34 KT.,
etc.). £15.75: tapped Multi 0/P lOW £3
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 350.
LOUDSPEAKERS FOR AMPLIFIERS
BAKER 75W. £7.60: 35W. £8.40: 11111 Moor
Module 70W w /tweeter X over, £11.130: Itakerspeaker
lists; FANE 50W. £10.50: oow. 113.50: 111-11
speaker, ENII ha. 13 x sin 3 oi 15 0. £2.00; 51n or 0 ,
£1.15:7 x 4in 15 0. 01.60  x 71113. s, 15, 77 or 800,
£1.75 sash.
LOUDSPEAKERS
Ilin 8, 16 or 75 0, 71011:,0,9 .03iii 2), or
350, 31in 8. 15 or 80 0 90p : 3. 8 or 25 fl
5 X ain 3 or 80, £1.05; 7x4in 3 or 150. nil,, 30.
£1.25; 10 x Gin 30.£1.50.
SPEAKER MATCHING TRANSFORMERS
12W 3 to8 or 150 up or door,, 11.30
"INSTANT" BULK TAPE/CASSETTE ERASER
Instant eras Ore, any diameter tape siemls, case I tee.
demagnetises tape hernia. 700/7410 a.e. 13.25.
CONDENSERS
Paper block 4,111,1 800V, 75p; Electrolyte. ImOnifil
3500', 50p; 200 Is 100 + 1001t.1 3.70V, 50p.

Carriage and V.41' on all ..14111,

S.A.E. ENQUIRIES -LISTS, MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HA8 SYG

Tel. 01-958 9311

4 -STATION INTERCOM
..

. --_-___

/
.... ,.,

r.
..-.--I

£13.95
00 . Solve your COMMUll !Ca-

tion problems with this
4 -Station Translator Intercom system (1 master and
8 Subs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P. & P. 47p.
MAINS INTERCOM (new model)

No batteries -no wires. Just plug in the mains for
Instant two-way, loud and clear communication.
On/off switch and volume control with lock system.
Price £22445 per pair. P. 5 P. 60p extra.

INTERCOM/BABY.ALARM

.4 . .

"--------____
£6.50

Same as 4 -Station Intercom for two-way Instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 661t connecting wire.
Complete with battery. P. & P. 35p.

. TionsIstcrTELPHONE AMPIITIER
-(14C),''a

---,... £4.95
Why not boost

' .. -- business effl
ciency with this incredible Telephone Amplifier.
Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Complete with battery.
P. & P. 27p. Full price refunded if not satisfied in 7
days.

WEST LONDON DIRECT SUPPLIES (PE/5)
169 KENSINGTON HIGH STREET, LONDON, W.8
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267 Acton Lane, London W4 5DG
Tel. a1-994 6275

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

semiconductors
35p
25p
25p
25p
25p
25p
25p
30p
55p
6Sp
44p
44p
25p
25p
25p
25p
50p
30p

2, 31

2f x5
34 31

3f 5

17  2,
17  3?
17  5 (plain)
Pin insertion tool
Spot face cutter
Pk 36 Pins

C. T. ELECTRONICS

AC107
AC125
AC126
AC127
AC128
AC176
AC187
AC188
AD140
AD149
AD161
AD162
AF114
AF115
AF116
AF1I7
AF118
AF172
BA102 30p
BA112 60p
BA114 tap
BC107 14p
BC108 14p
BC109 14p
BC109c lip
BC147
BC148 12p
8C149 12p
BC157 14p
BC158 lIp
BC159 14p
BC169c 15p
BCI82 13p
BC183 13p
BC184 13p
BC212 15p
BC213 15p
BC214 15p
BC238 14p
BC239 14p
BCY30 40p
BCY31 559
BCY32 95p

BCY33
BCY34
BCY38
BCY39
BCY55
BCY70
BCY71
BCY72
BD121
BD123
BD124
BD131
BD132
BD153
BD156
BOY11
BF152
BF194
BF195
61E196
BFX29
BFX84
BFX85
BFX86
BFX87
BFX813
BFY44
O FY50
BFY51
BEY52
BEY53
BEY90
BSW63
BSW68
BSY95a
BY127
BY164
15103
MJ340
MJ481
MJ2801
MJ2901
MJE340

45p
45p
60p
S5p

[1.20
22p
20p
20p
75p
75p
75p
75p
75p
75p
75p

£140
20p
14p
15p
15p
30p
30p
30p
30p
30p
30p
SOp
25p
25p
25p
25p
60p
60p
75p
12p
20p
60p
15p
50p
95p

£120
£2.20

SOp

MJE370 75p
MJE37I sop
MJE520 60p
MJE521 75p
MJE2955 £1.95
MJE3055 BSp
MM1813 43p
MM1712 60p
MPF102 45p
MPF103
I21454571 35p
MPF104
12145458) 40p
MPF105
)2N54591 40p
141(1-135 35p
NKT222 25p
NKT401 75p
NKT404 30p
NKT773 250
NKT774 25p
0A5 25p
0A10 50p
0A47 10p
0A70 12p
0A81 10p
0A90 10p
0A91 10p
0A200 10p
0A202 10p
0A210 35p
0A211 35p
0C16 90p
()CIS 85p
0C22 55p
0C26 65p
0C28 65p
0C35 sop
OC44 20p
OCA5 20p
0071 17p
0075 25p
0076 25p

0077
0081
0033
0084
0C139
0C1443
0C170
0C171
0C200
0C201
0C202
OC205
TIP29A
TIP30A
TIP31A
TIP32A
TIP33A
TIP34A
TIP35A
TIP36A
TIP41A
TIP42A
TI P298
TIP30B
TIP31B
TIP32B
TIP33B
TIP3413
TIP35B
719360
T I P29C
TIP3OC
TIP31C
TIP32C
TIP33C
TIP34C
TIP35C
TIP36C
TISK
ZTX107
ZTX300
ZTX500
ZTX501

40p
25p
25p
25p
40p
25p
25p
25p
50p
60p
75p
$0p
SOp
509
65p
75p

£1 05
£1 55
£3 35
£3 85

75p
95p
60p
70p
75p
S5p

£1 20
£1.75
£2 90
£3 90

75p
$5p
90p

E1.10
L1.35
£2 00
£3.25
£4.25

40p
15p
1Sp
16p
20p

ZTX504
21)(531
ZT X550
114914
114916
1144001
1144002
1144003
1144004 10p
1144005 12p
1144006 13p
1144007 14p
1144148 7p
214696 30p
214697 25p
214698 25p
214706 12p
214706A 15p
2N708 15p
214930 20p
2141132 25p
2141302 20p
2141303 20p
2141304 25p
2141305 25p
2141306 25p
2141307 35p
2141308 35p
2141309 35p
2141613 25p
2141711 25p
2142160 65p
2142217 25p
2142216 30p
2147219 35p
2142222 25p
2N2222A 25p
2142398 70p
2142646 50p
2142846 It .50
2142904 30p
2142905 459
2142906 25p

50p
30p
30p
$p
Op
7p
gP
9p

2142907
2N2926G
2143053
2143054
2143055
2143232
2143440
2143702
2143703
2143704
2143705
2143706
2N3707
2143708
2143709
2N3771
2143772
2143773
2143819
2143820
2143866
2143904
2143905
2144058
2144059
2144060
2144061
2144126
2144266
2144287
2144288
2144289
2144290
2144444
2144871
2145191
2145194
40360
40361
40362

30p
13p
25p
60p
65p
70p
60p
14p
12p
12p
12p
12p
12p
top
14p

£2 SO
£3.00
(3.40

35p
S5p
115p
22p
22p
12p
12p
12p
14p
17p
15p
15P
15p
15p
15p

£1.90
35p
969

£1.10
50p
509
55p

SornIconducto QUANTITY DISCOUNTS -12. 10.4. 25-k 15%, 100+ 20% mixed types. transistors
and I.G. Larger quantity discou ts. Phone for detells.

SN7400
0147401
S/47402
SN7403
SN7404
SN7405
SN7405
SN7407
SN7406
SN7409
5147410

74 SERIES I.C. s (TTL)

SN7411
SN7412
0147413
SN7416
SN7417
SN7420
SN7422
S/47423
SN7425
SN7427
SN7428

23p
2Sp
30p
30p
30p
top
by
40p
37p
37p
43p

SN7430
SN7432
SN7433
SN7437
SN7438
SN7440
SN7441AN
SN7442
SN7450
8147451
SN7453

20p
37p
43p
45p
43p
20p
SOp
$5p
20p
20p
20p

SN7454
SN7460
SN7470
S147472
SN7473
514747
S14747
S147476
SN7480
SN748
SN748
SN748
SN748
S14749

20p
20p
33p
lop
44p
Sap
511p

459
'Op
Sip

E1.20
£100
£150

75p

SN7491AN
5147492
S147493
S147494
SN7495
S147496
SN7497
SN74100
51474107
81474110
51474111
SN74118
S1474119
SN74121

[1.10
75p
75p
/t5p
Lip

E1.00
£432
E2  16

S1 p

57p
Nip

[1,00
£1.92

57p

TRIACS
TXL228B BA 400V
SCAOD
SC4OE
SC45D
SC45E
SC500
SC50E
DIAC

95p
(1 40
£1 65
£1 70
£2.10
E2 . 42
£2.70

25p

VEROBOARD
0 1 0 15
24p 19p

27p lip
27p 23p
31p 31p

89p Sap
El 10 87p

911p 90p
S7p 57p

46p 460

20p 20P

S.C.R s
CRS1 05
CRS1 10
CRS1 20
CRS1 40
CRS1 60
CRS3.10
CRS320
CRS3/40
CRS7,400
CRS16,100
CRS16'200
CRS16 600
C10613
C106D
40669
TIC44
2N4444

40p
56p
60p
65p
90p
62p
62p
90p

f1.00
85p
90p

£1.60
45p
70p
90p
35p

£1.90

V41 Vu meter C 50

The 3/41 s taTbrated - 20 to - 3

and 0-100', rbakhg t suitable 'oi
use as a record ng le1 meter o
as a power output 04foetor
Sensitivity '30 .24 Internal resis-
tance 600 oim's Dimenalons
40 40 294nrn

3A 200V Rec. Diode 25p

LINEAR I.C.'s
LM309K 50 1A voltage reg 02.10

LM723C 2-37V 150mA voltage
rag LI OS

MFC4003250mW audio 80p

TBA800 SW audio Cl SO

MO OP Amp DIL 1099 45p

7410 OP Amp 814 CAL 1099 55p

748C OP Amp DR 75p

147C Dual OP Amp II 20
Z5414 Radio l C t1 25
'AD100 Radio I C Inc 111"er 01 IS

CA3014 01 SS

CA3018 £1 N
cA3026 01-20

nN
115p

ft 35
01

04 IS
02-10

CA3036
CA3046
CA30411

CA3075
CA30900
MC1303L

IL SETS
P

'60.

lap
1M
11p

ZENER DIODES

BZY88 series 40010W
3 3V 33V 5% 10p

1 5W range 25p
10W range 45p

L.E.D.
TIL209
HP5082
MA2082R

2Sp
26p
2Sp

L

ORP12
OCP71

sop
90p

NE555
Timer I C 90p

POWER SUPPLY. 12V 6 5A
Stabilised Power Supply Con-
tains 18 5V 8 54. sec Trans-
former. 4 4.000uF 25V Mullard
capacitors. 2  2N3055 on 2 Red -
point heatsinks. 12A. 120V
Bridge rectifier stabilised o C b
circuit diagram The parts alone
are worth the asking price of
213 each. Inc carriage

BRIDGE RECTIFIERS
WO2 IA 200V 39p
BY164 1 4A 200V 57p
MDA952 2 6A 100V 80p

V.A.T.
Unless otherwise Stated ell prices are EXCLUSIVE of V A T
Please add 10% to all orders. Carriage. orders under 85 20p
Over £5 post free U K

5 Watt
15 Watt
30 Watt

FAL Phase SOW

FAL Disco Mk 2

NEW SERIES TRANSISTOR DATA BOOKS
1 DTA3'USA Bend 3 TrensIstor Characteristics. 2N21 -2N6269 numbers
2 THT Thyristor, Triac, Disc, Put, UJTs
3 DTJ5 Jewess Transistor Characteristics, 2SA. 2513,2SC. 2SO numbers
4. DVT Diode Comparison Tables
5 Band 1. Transistor Characteristics, European numbers AC, AF. BC. BF.

etc,
6 1VT Translator Equivalent Tables.
All books contain pin connections and semiconductor outlines,
Price: £1.10 per book. DI per 8 books Inc post.

AUDIO ACCESSORY SHOP
17 TURN HAM GREEN TERRACE, CHISWICK, W.4

VALVE AMPLIFIERS
£1230 50 Watt
[2450 150 Watt
[29 50 500 Watt

£35.25
175.90

(124.50

TRANSISTOR AMPLIFIERS
Ewes I I -AL Phase 100W 1319-95

DISCO CONSOLES
£0299 I FAL Power Disco £12375

(with 70W rms Amp )

HEAVY DUTY LOUDSPEAKERS
* SPECIAL OFFER PRICE *
15 in 7006 E M I B ohm £19.50
Dem, Bin 10 watt Hi-Fi Speake,
plus matching tweeter £7.50 corn
pieta. Suitable 2 -way cross-
over t1.21
DISCO LIGHTING
Sound -lighting module E7,90

3 channel sound -light
alwheel 6in dia
Suitable }rpm motor
Strobe 4 Joule
Single flash boo
(100W Red. Blue. Gn. Yet'
Triple flash boo
150W Protector and Wheel

£22.50
£6,25
[1.00

£25.00
£7.50

£19 25
£25 00

TEAK VENEERED SPEAKER CABINETS
For 8 5in Speaker Size 7fin 11fin 5;in £3.50
For 8m - Tweeter 9,in . 13tin ' 5f10 £5.00
For 13 Bon 10,in 4 17in 6in CS -75

For 13 Sin - Tweeter 12in 18,in 8fin t7.50
For 12in Tweeter 15fin 18in Olin £9.00

REXINE COVERED SPEAKER CABINETS
Suitable for PA or DISCO use takes 121n speaker unit Size approo
113in 18tn . Bin £9.00

SPEAKER CLOTH
Available in Black or Green approx width 54in t1  7540

HEADPHONES
Type H-202 Features Mono stereo switch Volume controls on each
channel Freq response 20 20 000Hz impedance 4,16 ohms [4  50

ALUMINIUM BOXES

AB7 2f 5} . 1,in 500 AB14 7 5  2fin 94p
AB8 a 4 Ifin 50p *815 8* 6 3in £1 -OS

AB9 24 ljin 50p *816 10 7  3in [1 22
AB10 5.1 .. tfin 501, ABI7 10 41, Et OS
ABit 24 21n 60p ABA 12 x 5x 3in [1 20
AB12 3 2 tin 44p *819 17 8  31n £1,60

Solid. 15W,
Class B Audio
Amp, Thick Film
Circuit, £3.65:
Handbook 15p.

TBA800 5W Audio
1 C £1.50; Data
10p.

UA041 5W Ampli-
fier Module. E.3.75

ELECTRONIC COMPONENTS
BARGAIN COMPONENT PACKS

Pack No
1500 Carbon resistors i 1 2 wan
3 250 Ceramic Polystyrene Sliver Mica. etc Con-

densers
4 250 Poiyereter. Polycarbonete Paper etc . Con.

denser.
5 25 Potentiometers assorted
7 50 Assorted teotrips
8 rib Assorted nuts bolts washers. spacers etc

10 50 Preset Potentiometers
13 30 Unmarked 0071 Transistors
14 25 Unmarked 250rnW Zener Diode 4 IV 5 IV. 6 2V

7 5V 9 IV 10V Measured and tasted Please state
voltage required

15 50 GE Diode 0A47 Equnn

ALL COMPONENTS NEW AND UNUSED £1 u 25p
pp.per pack £5 for 5 packs plree

SPECIAL OFFERS
MINIATURE MAINS TRANSFORMER: Pri. 240V,
Sec. 12V. at 100mA. Manuf. Hinchley. Size 36mm
45mm x 40mm, F.C. 53mm. Price 1 65p; 100 60p ea.;
1.000 50p ea.; 10,000 40p ea.

3 CORE PVC INSULATED MAINS CABLE. Grey
ML6650. 3mm x 7 0-2mm. Price. 100m £4-50;1.000m £35;
10,000m £330.

0.47mfd. 50V. MYLAR FILM CAPACITOR. Size 1in

0 55in 0 65in P.C. Mount. Price 100 6.8p ea.;
1,000 5p ea.; 10.000 4.3p ea.

240V a.c. SOLENOID. Reversible operation. twin coil.
Size approx. 21in 1iin , 1+in 90p ea.
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electronics
lookI 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.

29g -t

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 ell
types of electronic equipment, radio and TV
receivers, etc.

I POST NOW
for

BROCHUREI FREE
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 EL74

I

I
I

special free gift also to all our students
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PE
SOUND POWER

AUDIO power amplifiers find their way into a very extensive
and diverse range of equipments and systems, quite

apart from the domestic entertainment area. The exuberant
folk music of today, whether originated "live" or recreated
from discs, is borne along on hundreds of watts. Public
Address systems reach out as never before to cajole or inform
captive audiences or, just as probably, innocent passers by.
Just two of the more blatant uses of sound power.

No one can avoid the fact that amplified sound is very
much part of the contemporary scene. The propriety of its
widespread use can be argued about but its presence is real
and, presumably, permanent.

Those concerned with technical matters can, at any rate,
do their best to ensure that the amplifying medium, for its
part, is beyond reproach and does not introduce gratuitously
any (further) distortion. In fact, it is generally agreed that
this branch of the technology has made impressive progress
and audio engineering has reached almost the ultimate in the
quest for faultless performance. The evidence lies among
the huge variety of amplifier designs which have been
developed.

Yet the question could well be posed: are there not too
many designs?

The need for off -the -shelf designs to meet the constantly
occurring demands for certain basic units (such as audio
power amplifiers and power supply units) which form indis-
pensable sections of many electronic systems, has been a
theme a discussion among electronics people over the years.
The logic behind this thought is undeniable, but the ideal
general purpose design has never materialised, save in cer-
tain rather limited areas. So designs for standard routine
functions still proliferate.

The continual up -dating of the technology through the
introduction of new components is the stumbling block.
Electronics is synonymous with change. A well proven stan-
dard device, equipment, or system is likely to have a limited
life before the inevitable innovation or improvement happens.

Yet even within this volatile field there has perhaps been a
rather excessive outpouring of amplifier designs than is

altogether warranted.
There is still a reasonable life expectancy for many

designs; and when considering a widely used item such as an
a.f. amplifier there is good sense in stabilising the position
as long as possible by fully exploiting one single design.
If the design is capable of being produced in a number of
different "sizes" so catering for the majority of powerrequire-
ments commonly called for through the simple expedient of
changing component values, the attractiveness of this policy
is unquestionable.

This idea materialises in our pages with the introduction
of a family of audio power amplifiers. The P.E. Power
Slaves comprise a family of four amplifiers having outputs of
20, 40, 65 and 100 watts respectively, suitable for use with
hi fi pre -amplifiers. Furthermore any unit can easily be built
in a two -channel form with a doubling of output power.
Good performance, with low harmonic distortion and good
signal to noise ratio, justify the claim that the P.E. Power
Slaves are a step towards that goal of a universal power
amplification block for embodiment in all kinds of sound
reinforcement systems.

F.E.B.

Editor
F. E. BENNETT

Editorial
R. D. RAILTON Assistant Editor
D. BARRINGTON Production Editor
G. GODBOLD Technical Editor
S. R. LEWIS B.Sc.

Art Dept.
J. D. POUNTNEY Art Editor
J. A. HADLEY
R. J. GOODMAN
K. A. WOODRUFF
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D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
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Fleetway House, Farringdon St.,
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PE

POWER
SLAVES

THE purpose of any audio chain is the accurate
reproduction of live or recorded information,

be it speech, music or just plain "sound".
Due to the low efficiency of transducers generally,

with the possible exception of horn loaded systems,
considerable power must be expended in order to
produce sounds at an acceptable level; this level
will obviously be different for different transducers
in different applications. As the basic function is
the same, it was felt that, rather than produce a
flood of designs for specific purposes, a better
approach was to produce a single basic design to
fulfil all requirements.

From this article four amplifiers can be built all
of them being based on a single circuit configura-
tion. To realise the range of outputs of 20W, 40W,
65W and 100W component changes should be made
according to the relevant parts lists.

Although a single amplifier is described the pro-
totype units were designed as double channel, that
is, where two amplifiers are contained on a single
chassis. This, of course, means a doubling of output
capability to 20 + 20W, 40 + 40W, 65 + 65W and
100 + 100W in each case.

DESIGN CRITERIA
Where a low power system is required, there is

little to be gained, and much to be lost in produc-
ing a power amplifier with an output capability of
less than twenty watts into eight ohms, as cost and

BY R. B. MESON

physical size will not be significantly affected, and
performance criteria such as transient handling capa-
bility, signal to noise ratio and distortion are not
likely to improve.

Turning to the upper end of the power scale,
choice of maximum power can be arrived at by
examination of the transducers to be driven. Modern
composite high power speakers, and individual drive
units, will accept continuous sine wave outputs of
between 10 and 50 watts r.m.s. Unfortunately audio
signals are rarely as predictable as sine waves, but
it can be assumed that twice the continuous power
can be handled on transients of short duration, thus
a power capability of 80 to 100 watts will be
required.

When two or more speakers are connected in
series, or series -parallel to maintain impedance, then
the power requirement can be greatly increased. No
allowance has been made for this method of use, as
the damping effect of the amplifier is lost, except
when units are connected by separate leads to the
amplifier terminals, and thus it is felt to be a bad
policy.

A further problem arises when two speakers in
parallel are driven to a peak level of 100 watts each,
that is, a current handling capability of at least 10
amps is required, both in the amplifier and power
supply unit, and this is dangerously close to the
maximum current of a TO3 transistor (generally 15
amps).

Thus a high quality amplifier should be capable of
driving up to 100 watts into a single 8 ohm load,
and, to satisfy the requirements of all applications,
must have very low harmonic and intermodulation
distortion. figures, be overload protected, have a
high damping factor, and a very high signal to
noise ratio.

This final parameter is often neglected, and in
most designs a figure of 80dB is considered good.
However, a better figure to aim for is 100dB.

Power amplifiers can be functionally split into
two sections, namely a voltage amplifiier with low
current gain, followed by a current amplifier with
unity voltage gain, and at this stage the two sections
will be considered separately.
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Specification . .

Power bandwidth -6dB from 8Hz to 45kHz
Total harmonic distortion 0.02%
Intermodulation distortion 0.04%
Signal/Noise ratio 100dB
Input sensitivity into 2001(0 1V r.m.s.
Input matched to 600t2 line
Overload protected
May be d.c. coupled throughout for use as a servo
amplifier
Full bridge output to eliminate "turn -on plop"

- PROVIDING OUTPUTS 01 20,40,65,B 1011WATTS

FROM ONE COMMON CIRCUIT CONFIGURATION
VOLTAGE AMPLIFIER

The basic voltage amplifier configuration used for
the power amplifiers is shown in Fig. 1. It has the
advantage of providing adequate performance with-
out undue complexity and requires no setting up.

The input resistor RI provides bias current for
TR1 and defines the slave amplifier input impedance.

R12, R2 and C2 form an attenuator which deter-
mines the proportion of the output fed back to
TR2 and hence defines the gain of the amplifier.
C2 allows full d.c. feedback to stabilise the output
at, or close to 0 volts. Transistors TR1 and TR2
form a differential amplifier, as do TR3 and TR4,
the output of this second stage being fed to a
common emitter amplifier TR5.

The overall combination will have a very high
open loop gain, and will be non -inverting, as a posi-
tive going input tends to increase current in TR1
at the expense of TR2, so that TR4 turns on and

'VOLTAGE AMPLIFIER'

TR3 off. This reduces the current drawn by TR5
base and gives a positive going output at TR5 col-
lector. Resistors R4, R5, R7, R8 and R9 enable a
sensible standing current to be established in each
stage, and eliminate any chance of leakage currents
unbalancing the amplifier.

The problem of non -linearity in TR5 is overcome
by operating this transistor at a constant collector
current by bootstrapping the junction of R10 and
R11 to the output by means of C3, providing an
almost constant current in R11.

COMPOUND TRANSISTORS
The output stage is 'basically a Class AB compound

amplifier using quasi -complementary transistors
being made up of groups of three as seen in Fig. 3.

These triplet configurations have a number of
advantages chief of which are (a) high current gain,
(b) the inputs are presented through a single base

'CURRENT AMPLIFIER'

Fig. 1. Basic circuit arrangement for voltage amplifier

COMPOUND
TRIPLET --

D2

Mid Rail

Fig. 2. Showing how current
limiting is achieved
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INPUT
O

TRI

Fig. 3. Compound triplet arrangement for current
amplifier

emitter junction which means that the output tran-
sistor junction temperature will not affect stability
and (c) npn output transistors are relatively cheap
and readily available.

In the quiescent condition the driver transistor
TR I is biased to provide a mid -rail voltage at the

output. With a signal applied the collector applies
alternate drive conditions to the compound triplets
so that first one group is conducting and then the
other.

A "two stage" resistor is used to link the triplets
to the output terminal, consisting of a fairly high
value resistor shunted by a power diode and resistor.

The high value of resistance gives good quiescent
stability, and the diodes limit the voltage drop under
full drive conditions. To ensure reliable operation of
the overload protection, a low value resistor is
connected in series with each diode, and maximum
current can be adjusted by means of this resistor.

OVERLOAD PROTECTION
Overload protection is provided by limiting the

output current supplied by either compound triplet.
The circuitry that' achieves this is shown in Fig. 2
for one triplet only, a complementary circuit being
used on the other.

The current supplied to the output terminal
generates a voltage across the combination of R3,
R2 and D2 which is related to the current flowing.
When the current rises to a level sufficient to
provide approximately .1.5V, base current is directed
through TR I and DI. Conduction of this transistor
means that bias is removed from the triplet so that
the output current is limited.

The peak current available before limiting must be
higher than the peak current to be supplied to the
load, and as this may be 5A, a dissipation of 225W
can occur with a short circuit at the output. Because
of this, a fuse circuit must be inserted (FSI) to give
protection.

The complete circuit configuration for the basic
amplifiers is given in Fig. 4.

Fig. 4. Basic single channel (right) configuration common to all slave amplifiers. For component value varia-
tions, see components lists. The inset shows wiring for a 180 degree, 5 pin socket for two channel. When
connecting a remote preamplifier the screen is connected to earth (OV) only at the slave to obviate
hum loops
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POWER SUPPLIES
Power supplies in a design such as this must pro-

vide a fairly steady supply voltage, with a high cur-
rent capacity when required. As an example, 100
watts into 8 ohms will require a peak current of
5 amps per channel. This implies that for a stereo
amplifier with a common power supply a peak
requirement of 10 amps is necessary. The mean
current drain will be 1 /2.8 of this value, or 3.5 amps,
and so a transformer rated at 4 amps continuous
current would be suitable.

Decoupling should maintain the supply within
about two volts of nominal, at full power, for one
half cycle of mains current so that :

IT
C = - at peak output

V

COMPONENTS . . .

where / is in amps, T in seconds and V volts. The
equation then is:

10 x 0.01
2

Farads = 50,000pF
Acomposite musical signal can be shown to have a
short term mean level at least 12dB below maximum
output. Occasional transients will reach maximum
output, but these will generally be of short duration,
two milliseconds or less being typical.

From similar calculations as above the decoupling
requirement for music at - 12dB is 5,000uF and
for a 2mS transient, 6,000pF.

DESIGN CHOICE
If the amplifier is intended for home entertain-

ment (domestic) reservoir capacitors of 6,000pF are

Resistors
R1

R2, R6
R3, R4, R5
R7
R8
R9

AMPLIFIERS
65W 100W

200ki2 200k12 200ki2 200ki2
39kt-2 56k52 68kt2 861d2
430kt2 620kS2 750ki2 910ki2
91k,C2 120ki2 150kt2 160kt2
6.2ki2 6.2kt2 6.21d2 6.2ki2
82ki2 110ki2 130kS2 150kS2

R10 200ki2 20012 200ki2 200E2
R11, R12 15k12 20kt2 24ki2 27ki2
R13, R14 10012 10012 100i2 10012

R15, R16 1012 (1W) 1012 (1W) 1012 (1W) 1012 (1W)
R17, R18 0.1112 0.0812 0.07i2 0.0612

0-0312/cm, 26 s.w.g. resistance wire
R19, R20 4 7ki2 4.7k12 4.7kS2 4.7ki2
All IW 5% metal oxide except where otherwise stated

Capacitors
Cl

C2

C3

C4

C5

20W 40W

0.1µF

10µF

100pF

22µF

1µF

Potentiometers
VR1 2 2kt2

Diodes
D1-4
*DI"

Transistors
TR1, TR2
TR3, TR4
TR5
TR6
TR7
TR8, TR11
TR9
TRIO
TR12
TR13

0.1µF 0.1µF
All 30V ceramic
10µF 10µF
All 16V tantalum
100pF 100pF
All silver mica
22µF 22µF
All 16V tantalum
1µF 1µF
All 63V polyester

2.2k12 2.2ki2

1N914 1N914 1N914
1 N5401 1 N5401 1 N5401

O.1µF

10µF

100pF

22µF

1µF

2.2ki2

Resistors
R1

R2
R3, R4
R5
R6
R7 see text
R8
R9
R10, R11

POWER SUPPLIES
20W
12ki).
10012

200t2
30012
1012

10ku
1E2
2E2 (1W)

Potentiometers
VR1 1E2

Capacitors
Cl, C2

40W
15ki2
10012
300t2
30012
1013

65W
18ki2
100C2
36012
30012
1012

100W
20kil
10012
47012
30012
1012

12ki2 15kt2 18kt2
1 ki2 1 ki2
2k12 (1 W) 2k12 (1W) 2k C2 (1 W)

1 ki2 1 kf2 1 ki2
all carbon linear

10,000µF 10,000µF 10,000µF 10,000µF
(40V) (50V) (63V) (63V)

C4, C5 10,000µF 10,000µF 10,000µF 10,000µF
(40V) (50V) (63V) (100V)

All electrolytic
C3 100pF 100pF 100pF 100pF

Transistors
TR1 BC204 BC204 BC204
TR2, TR3 MPS -U01 MPS -U01 MPS -U01
TR4 MPS -U51 MPS -U51 MPS -U51
TR5 2N3055 SDT9203 SDT9203

Rectifiers
D1 -D4 REC46 (150V, 10A)
D5 BZY88-C6V8

Transformer

BC204
MPS -U01
MPS -U51
S D T9203

T1 24-0-24V 30-0-30V 33-0-33V 36-0-36V
(I 4A i(1 4A ur 5A (a 6A

1N914 Changes for Standard Supplies
1 N5401

(Domestic and Monitoring versions)
Capacitors

2N2484 2N2484 2N2484 2N2484
BC212 MPS -L51 MPS -L51 MPS -L51
ME1120 ME1120 ME1120 ME1120
BC182 MPS -L01 MPS -L01 MPS -L01
MPS -U57 MPS -U57 MPS -U51 MPS -U57
2N3055 2N3055 SDT9203 SDT9203
BC212 MPSL51 MPSL51 MPSL51
MPS -U07 MPS -U07 MPS -U07 rvips-u,
BC184 BC184 BC184 BC184
BC214 BC214 BC214 BC214

C1, C2
(Domestic)

C1, C2
(Monitoring)

Rectifiers
D1 -D4

20W 40W
6,000µF 6,000µF
(25V) (35V)
10,000µF 10,00011F
(25V) (35V)

65W
6,000µF
(40V)
10,000µF
(40V)

REC 43A (100V, 4A)

100W
6,000µF
(50V)
10,000µF
(50V)

Transformer
T1 18-0-18V 22-0-22V 25-0-25V 30-0-30V

,/ 3A ,/ 4A ta 4A ,(1 4A
Douglas Douglas
MT106 MT123

Miscellaneous Miscellaneous
FS1- 1A 1A 1A 1A S1 -Double pole mains on/off, LP1-mains neon

Heatsink 60D -0600-A-1 (Marston) (100W and 65W) FS1-IA
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Fig. 5. Circuit for p.s.u. For the domestic version of amplifier the power rails are pins 1, 2 and 3. The
monitoring version takes its supply from pins 4, 5 and 6. The current sensor R7 is made up from 26 s.w.g.
Constantan resistance wire (0 03 ohm/cm). The tapping resistances are as follows : A to B -- 0 02 ohms ; B to
C 0.07 ohms; C to D 0.02 ohms. Supply voltages for the 20, 40, 65 and 100W versions are approximately
- 25V, +32V, 1-36V and ±46V respectively

adequate assuming that neither transients nor very
loud passages coincide exactly in time if two
channels are being used.

For "monitoring" quality, a higher value capacity,
possibly 10 or 15,000/1F should be used, or alterna-
tively a stabilised supply particularly when used
for stereo to reduce cross talk.

A composite circuit diagram for the domestic and
monitoring versions of the p.s.u. is shown in Fig. 5.

Impedance
(ohms)

40

35

30

25

20

IS

towers &Wilkins
014

Spender DCI

114f Domestic Monitor

'-5

f\I

/

;

'°

zio 200
I

Frequency 0.0

It
I

2k 5k 10k 20k

Fig. 6. Showing how speaker impedance changes with
frequency

For the former points 1, 2 and 3 are connected to
the amplifier. For the latter points 1 and 2 connect
to the stabiliser circuit; no connection is made to 2.

The output mid -point in this case is derived using
resistor and capacitors.

OPTIMUM LOAD
Optimum load impedance for all versions is

8 ohms but any load can be accommodated at
reduced power, bearing in mind the peak voltage
and current limitations.

Fig. 6 shows typical impedance curves for
high quality domestic speakers demonstrating that
the impedance is anything but constant. Indeed, it
is not unusual to find dips of impedance as low as
1.5 or 2 ohms, causing severe current overload at
critical frequencies.

IMPORTANT
Two BA148 diode suppressors MUST be added to
Fig. 4 as follows-Cathode and anode to -I- V and
SK2 and SK2 and -V respectively. In Components
List for all versions TR7 and TRIO should be MPS -
1J57 and MPS -U07; for the p.s.u. TR2, TR3 should
be MPS -U07 and TR4, MPS -U57. (See next month.)

Next month constructional details for the
amplifiers will be given
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THE SUN, BY SKYLAB
From the last of the experiments

aboard Skylab has come new know-
ledge and exciting data. There is
no doubt that a new era has opened
for astronomers and as a result of
what has been noted many pro-
grammes will be instituted in solar
physics.

Much of the success is due to the
(ATM) Apollo Telescope Mounting.
It enabled a new view of the solar
system, the galaxy and, most
important, the Sun itself.

Free of the atmospheric absorp-
tion the telescope showed that the
Sun, far from being "quiet" at
the near sunspot minimum was
extremely active. This alone has
justified the mission and also con-
firmed the need for man in space.

Practical Electronics received an
invitation from the Institution of
Radio and Electronic Engineers to
attend the Clerk -Maxwell Lecture,
"Man in Space" by Werhner von
Braun. More than twice the num-
ber of persons attended than the
seats available. Before the lecture
began the writer had a conversa-
tion with Werhner von Braun and
certain definite conclusions regard-
ing the progress of physics emerged.
In his words ". . . the time has
come for another Maxwell to re-
order our thoughts and set in their
proper place the ever increasing
number of particles, the black holes
and the quasars." He also gave
some information based on the
early examination of some of the
data.

The medical evidence is now
clear and it is accepted that man
could live in space indefinitely. The
adaptability is not confined to man
for the spider which was taken
aboard Skylab was able to spin a
perfect web. The pictures of the
first attempts were not only comic
but extremely interesting. It needed
only a short while of accommoda-
tion before things were under con-
trol. The peculiar zigzag of the
circles and the cross ties soon
assumed the familiar shape and life
went on.

The astronauts also attem ted to
move round the walls at a high
rate to set up artificial gravity. In
this they were not successful.

GREAT BALLS OF FIRE
One of the most spectacular

events was a pulsing stream of
plasma from the Sun which had
a regular rhythm. More than forty
of such events were recorded. An
unexpected bonus was the ability
to observe with the coronagraph
these great blobs, as large as the

BY FRANK W. HYDE

Sun itself, as they moved up
through the corona at a speed of
400km per second.

The variation of the intensity of
the corona over the two hemi-
spheres of the Sun were not antici-
pated. One section of the Sun
seemed to be in the nature of a
hole at a lower temperature than
the rest of the surface. This was
borne out by the X-ray pictures.
It also appears that the corona is
composed of closed loops which fit
the magnetic line structure. In both
the X-ray measurements and the
white light coronagraph pictures
this appears.

There were a number of instances,
where the conditions for sunspot
appearance appeared outside the
normally observed belts. Some of
the "holes" indicate the source of
disturbances of the solar wind which
effect terrestrial conditions.

There have been tens of
thousands of frames taken of the
coronal conditions, more than has
been observed in a thousand years
of eclipses. Continuous observations
with the facility to select and also
combine different types of tele-
scope, made the Skylab control
console a sort of astronomical organ
on which the melody of the heavens
could be produced. Nothing like
this success was expected and now
the knowledge of what can be
done in this field must ensure that
the next decade will add an unprece-
dented amount of data for study.

More than 600 pictures a day
were recorded and the number of
bits in each picture amounted to
108. Among the many and con-
tinuous hours of study covering
everything in the vicinity of the
Sun there were two solar eclipses,

many eruptions and flares on the
Sun itself, the perihelion of Kohou-
tek and a transit of Mercury.

The combination of control from
the Johnson Spaceflight Centre and
the astronauts aboard Skylab
resulted in a magnificent scientific
achievement. It is worth noting that
the planned tasks for the crew were
restricted to the pointing of the
telescopes, target control and to col-
lect and replace cameras and film.
But, in fact, the crew did much
more than that and it was their
resource that made possible the full
speed running of the observations.
Despite some early difficulties,
which were overcome, the crew
settled down to do a job for which
posterity must ever be grateful.

The cost of this mission was high
and many thought wasteful. None
would say this now and indeed,
there is in this very extensive
period of man in space, the cer-
tainty that money for the future
missions will be forthcoming.

MORE OF VENUS
The Venus fly -by of Mariner 10

has been a successful mission. But
some of the data obtained will
need months to extract the infor-
mation sought.

The spacecraft approached Venus
from the dark side and the first
pictures showed the cusps which
appear extended far beyond the
normal. This is thought to be due
to the atmospheric refraction. The
scattering of light beyond the ter-
minator will help to an understand-
ing of the upper atmosphere. Haze
shells were observed and these will
reveal more data after computer
processing.

One important aspect is the layer-
ing observed in the atmosphere.
This is not yet understood nor is
the material of the cloud strata.

There was great penetration of
the atmosphere by the two radio
probe signals. Though physical
occultation began at about
10.17a.m. radio signals were still
being received up to 17 minutes
later. The aerial on Mariner 10
was designed to change its pointing
direction in order to compensate for
the bending of the radio waves
which takes place when travelling
through the Venus atmosphere.

Much is expected of this tech-
nique in the observation of the
density of the atmosphere and it
is hoped also to resolve the dif-
ferences of temperature given by
earlier Mariner missions and by the
USSR spacecraft Venera. Helium
is known to be a constituent but it
would have to be at least 3 per
cent to account for the differences
of temperature found.
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So FAR we have only looked at the voltage divider
method of biasing a transistor stage. This month

we will look at another method wiich is simple and
economical. These advantages are, howeve-, at the
expense of otner parameters.

Once we are satisfied with a singIe stage amplifier, the

By A. P. Stephenson
This series, specially written for
the beginner;. takes you step-by-
step through brans/slot circuit
design in a simple, non -
mathematical way.

Design of a.small signal amp-
lifier will be 'oliowed by a Class
B amplifier and the series will
conclude with a constructional
project so nal tour theoretical
knowledge can be pul into
practice.

problem then arises of how to connect this into the
system so that it does not disturb the driving or driven
circuits. Sometimes direct coupling is possible but often
we must make use of a d.c. blocking capacitor. The
value of this component must be such as to maintain
the required bandwidth of the system.

4.1. ALTERNATIVEJBIASI NG ARRANGEMENT

There is an alternative to the R R2 divider
(Part 3) known as "calector to base feedback bias".
Only one resistor is needed instead of two and some
bias stability is possible even without the inOusion of
RE (see Fig. 4.1).

The resistor Rs prov des bias and also some negative
feedback which tends to stabilise the collecta- current
against changes in hFE.

Suppose that hion .s higher than predicted: this would
tend to increase /c which in turn would cause the output
voltage to fall. This fall would be passed via RE to the
base causing a decrease in Ic. The base bias conditions
are therefore stabilised.

HIDDEN FEATURES
Although the method appears delightfully simple and

economic, there are certain hidden features which the
designer must understand.

Fig. 4.1 Simple circuit illustratilig collector to
base feedback (left)

Fig. 4.2 The source resistance can be seen to be
an important parameter in the calculation of the
circuit gain (right)
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(a) The feedback is in parallel with the input signal
and therefore requires extra current drive from the
signal input to the stage. In other words, the stage
input resistance REV is lowered. In fact, the input
resistance consists of two resistors in parallel, one of
them being the normal /IN = ine x re and the other
equal to RB divided by the gain A. This is easily
understood when it is realised that the signal voltage
is at one end of the RB and the output voltage (A
times the input signal) is at the other.

Thus A times as much current must be provided
by the signal, which is equivalent to saying that RE
behaves as if it were A + 1 times smaller and across
the signal input.

(b) There is no actual reduction in voltage gain, as
far as the gain from base -in to collector -out is
concerned. The voltage gain is stilll.

A = Bo/re or Rc/(re + RE)
(If RE is present).

However the lower input resistance has the effect
of lowering the gain measured from signal e.m.f to
collector output. The source resistance of the
signal (Rs) in conjunction with R. forms a kind of
operational amplifier configuratior (see Fig. 4.2).
llf A was very high, the total gain from Vs to Vout

would be approximately
A' = RB/Re

where A' is defined as the gain with feedback. Thus the
gain is independent of the trans [stor.

This, however, is a gross oversimplification of the
situation because the transistor pin A in such a simple
single stage amplifier would not be "very high" and
A' = RB/Rs would be greatly incorrect.

This analogy with the operational amplifier was only
given as an aid to comprehension, It is always good
practice to view circuit ideas from widely differing
angles.

4.2. AN ALTERNATIVE EQUATION FOR GAIN

The previous circuit had no emitter resistor RE
which was the reason why the gain A was so high.
Although a high gain may often be a desirable feature,
there are two main reasons against achieving it by the
omission of RE.

(a) The gain is not too predictable because of its
absolute dependency on re. The equation re =
25//e(m A) is very useful as a rough guide but it is well
to remember that the equation is only approximate.
The incliusion of RE in the gain formula, although
lowering the gain increases the accuracy of the
equation (particularly if RE > re).

(b) A more important reason is the rather remarkable
twist of the gain equation when the bias is set to
allow the collector to rest at half the supply voltage.

If Vout = Ve. then Rcr = Now
Ve, 25A -= &ire =- -/e Ic = V° c/50.

But remembering that the figure "25" is millivolts,
we must multiply by 1,000, giving,

A - Ve, x
thus

50
This means that :he gain of any grounded emitter

stage operating without an emitter resistor is simply
20 times the suppy voltage (assuming the collector
is at half the supply voltage).

This applies whatever collector current we use, so
it is impossible to set the gain at any other value than
20 Vce (unless of course we use negative feedback).
It is easy to see why RE is almost always present in

grounded emitter amplifiers.

A = 20 Vcs

4.3. COUPLING CAPACITORS

It is often required to connect two stages together by
allowing the output signal of one stage to become the
input signal of the next.

Sometimes the coupling can be achieved without
disturbing the d.c. bias conditions, but this is sometimes
unavoidable.

This problem can be overcome with the use of a
"coupling capacitor" which enables the signal to pass
relatively easily but blocks any d.c. from affecting the
next stage.

CAPACITOR VALUE
The question is how big must the capacitor be. The

answer depends on two pieces of information-
the lowest frequency that the signal is likely to be, and
the input resistance of the stage which the capacitor
is to feed.

The skeletal circuit is shown in Fig. 4.3.
The capacitive reactance (Xc) and RIN form a

voltage divider, so it is clear that should be con-
siderably less than RIN at the lowest frequency which
it is desired to pass.

From
previous
stages

IN

Fig. 4.3 The calcuHation of the coupling capa-
cAor value is determined by the input resistance
RIN of the following stage

The simplest way is to find the value of C which
makes Xc = RIN and then use the next highest pre-
ferred value.

Suppose the lowest frequency to be passed is 100Hz
and RIE =

Then if Xc = RIN, then 1/277/C = Rix which gives
C = 1/27r/Rn.r.

Inserting values gives C = 1.59uF so the next
highest preferred value, 2,uF would be used.
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RULE OF THUMB
A neat iittle rule of thumb to save a lot of fiddling

with powers of ten is
C = 02/f RIN

where, is in kHz, RIN in kilohms and C in F.
The value for C is in no way critizal, providing it is

at least the value calculated by the method above.
Twice or even ten times larger will not matter apart
from the cost.

4.4. USE OF THE EMITTER FOLLOWER STAGE

An emitter follower stage provides -an easy solution
to the problem of matching from a high resistance signal
source to a low resistance load.

Unlike the normal grounded emitter stage, the emitter
follower has no voltage gain, in fact, there is a slight
voltage loss. There is, however, a substantial current
gain as a signal is passed through, because of the
apparent change in soiree resistance.

Treating the emitter follower as a black box, the
effect on the input signal is as shown in Fig. 4.4.

The figures showr in the figure are purely arbitrary
and are chosen only to illustrate how the source

1CID

ry

Typical Imput

EMIT1EF,

FOILOWEF

O, IV

Typical Output

Fig. 4.4 An emitter follower transforms a high
input impedance into a low output impedance

resistance can be substantially lowered by passing
through the stage.

CURRENT GAIN
The concept of current gain can be appreciated by

calculating the two short circuit currents.
If the original circuit was shorted out the current

would be
1V/100k = 0.01mA

If the output was shorted, the current would be
i 1V/lki2 = lmA

This shows that a theoretical cur:ent gain of 100:1
has been achieved. (The short circuit current dodge
is used on paper only-don't take it literally and start
sticking screwdrivers across the terminals.)

It must not be supposed that an actual emitter
follower wound provide a magical solution. The
successful design of such a stage requires quite a bit of
fiddling with values to get the input resistance as high as
possible.

For example, Fig. 4.4 presupposes that the input
resistance of the emitter follower stage is much higher
than the 1001a1 signal resistance. Unless this is so,
it is clear that the signal would be attenuated by voltage
divider action between the 1001(11 and Rix of the
emitter follower.

4.5. TYPICAL CIRCUIT AND EQUATIONS OF THE EMITTER FOLLOWER

An emitter follower zircuit usin .7, voltage divider feed
for base bias is shown in Fig. 4.5.

We are not concerned with the design factors for
setting up the correct d.c. conditions, this problem is
dealt with elsewhere. Instead, we state some :mportant
equations which decide the voltage gain, input resist-
ance and output resistance.

1. VOLTAGE GAIN
For most practical purposes, the voltage gain is

nearly unity, though it is as well to know the following
formula in case some badly chosen values for RE
lower the gain to a small fraction.

Voltage gain from Vin to Foot = RE/(re 4- RE).
Since re is the internal emitter resistance and will

seldom be in excess of 10052 or so, it it easily seen that
the gain will be about 1, providing RE is m excess of
I lai2.

2. INPUT RESISTANCE (RIN)
This is the same basic formula which has already

appeared in connection with the grounded emitter
stage

RIN R2 and r1, in parallel I

(remember that rjr, = hre(re + REt).

3. OUTPUT RESISTANCE (RcuT)
This is a bit complicated unless dealt with in two

parts.
ROUT = Rs/hie in parallel with RE

where Rs = R1, R2 and rs in parallel.
If this is too wearisome to calculate and a very rough

equation is all that is needed, then use
RoUr

Fig. 4.5 Typical emitter follower with voltage
divider for base bias

59/3 Practical Electronics July I4'74



4.6. D.C. COUPLING

Two stages may be coupled together directly only
if the d.c. voltage output of the first stage is compatible
with the d.c. bias requirements of the second stage.

A typical example which serves to Ilustrate the system
is :he circuit of Fig. 4.6 which snows a normal grounded
emitter amplifier feeding an emitter follower stage.

Transistor TR: provides the voltage gain and TR2
provides a low resistance (high current) output.

The gain of the first stage = Re re + RE - (84k SI/
+ 2500) = .67.

The second stage contributes nc farther voltage gain.

STAGE INPUT RESISTANCE
The stage iipit resistance is ten, RI and R2 in

parallel, although it is reasonable to ignore. RI.
Now, tan = Ine(re + RE) = 100(2505'i ± IkS2)

1251d-1, which, in parallel with RI gives a value for
Rix of about 45k0.

Currents through TR2 would be determined first.
lmA is chosen for collector current, so assuming a
pessimistic hEE of 100, the base current of TR2 would be
10M.

The divider feed for the bias of TR2 is the chain Rc,
TR1 and RE of the first stage which is passing 0-1mA
(which is ten times he base current of TR2).

Again taking an hjE of 100 for TR1, the base current
would be IM, which .s fed by a divider chain taking
10#A.

The "rule of ten" has thus been used Throughout.

OUTPUT RESISTANCE
The output resistance of the emitter follower is a. bit

tricky. The equation, as stated previously, is ficur =
Rs/hie in paralLel with RE. The term Rs is the source
resistance of the signal feeding the base, which, in this
case, is the output resistance of the first stage.

To a rough approximation this may be taken as the
collector resistance, Rc, which is 84k Q. Thus Roter =
84k0/100 = 8400. (Tie 9k SI RE which 3triCtiyr is
in parallel may be disregarded.)

Fig. 4.6 A two stage d.c. coupled amplifier
showing typical' component values

4.7. D.C. FEEDBACK LOOPS

Leaving the emitter resistor umbypassed has so far
been the only example of negative feedback. A more
obvious example is frequently used in direct -coupled
stages and, to illustrate such a system, the circuit
previously discussed will be moc fix' to include a d.c.
feedback loop (see Fig. 4.7).

The circuit, including the voltages and currents are
exactly the same, apart from the method of biasing the
first stage.

Instead of the customary divider across the supply
rail, the bias feed is taken from across the output
resistor.

Ie v

Fig. 4.7 Negat ve feedback stabilises the output
voltage but reduces gain

This is not such a violent change as appears at first
sight. After all, there are nine volts available so why
not use them and obtain the added advantage of a d.c.
feedback loop?

In choosing the values for RI and R2 we must be
careful not to disturb the output circuit too mach. It is
drawing 1 roA so it will hardly be aware of the :heft
if we diver: say 10AA from RE to feed a divider.

. Since R2 must drop 0.7V, RI must drop the remain-
ing 8.3V which meats that if 10M is flowing the values
of R1 and R2 are calcu ated as follows:

R.1 = 8.3V/10M = 8301a1
R2 = 0.7V/10,trA = 70k Ca

STABILITY
Such a cTcuit has very good stability in spite of wide

tolerances in tie resistors RI and R2. In fact, it is
astonishine how the output appears to lock at 9V

Suppose that the output tends to drift downwards:
this will pull the base of TR1 down which causes the
collector cf TR1 and base of TR2 to rise. The output
tendency is therefore to rise which, due to :he feedback
loop is providing a correcting influence on :he tendency
for the input to fall.

The original gain before feedback is, of course,
reduced from its previous value. This is one of the
penalties to be paid for the benefits cf negative feed-
back.

Continued next month
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THERE must be many PE readers
who would never call them-

selves musicians but who have an
interest in music, be it as listeners
or as vamping -left-hand pianists.
Some of them are no doubt in the
throes of building the units which
go to make up Mr. Shaw's Synthe-
siser and are wondering what on
earth to do with it when it's com-
pleted. Others may not want to
begin any musical project because
they feel that their creative or re-
creative talent is nil.

Yet others may be musicians like
myself who have a smattering of
electronic theory and practice up
their sleeves but are afraid to
launch any large-scale project
because they fear they may never
get the finished article to function.
I hope this feature may allay the
fears of all these people and, in-
deed, offer some constructive help.

Facilities in the U.K.
Until quite recently the musician,

particularly the composer and/or
arranger has had to sit on the
periphery of technological progress,
using a small amount of electronic
equipment in a limited kind of way,
unable, through lack of know-how,
to extend his innate creativity.

In this country it is not just know-
how that has been lacking, but the
facilities needed to acquire exper-
tise. Although there has been a
tremendous surge of interest in
electronically produced or pro-
cessed sound over the past decade
or so we still have not managed to
produce a chain of national studios
where the musician can work with
first-rate equipment and expert
technical assistance.

It is true that we have the BBC
Radiophonic Workshop, well-
equipped and staffed by experts,
but, alas, Auntie Beeb tends to hog
the show by restricting its output
to broadcast material in the shape
of incidental music and sound
effects and a few (all too rare)
commissions from composers out-
side the Corporation.

Numerous private studios exist
too - those of Tristram Cary,
Daphne Oram and Peter Zinovieff
immediately spring to mind, along
with such institutions as the Univer-
sity of York and Goldsmith's Col-
lege, London-yet most of us
cannot hope to experience this kind
of Utopian dream. Those of us who
live and work away from the metro-
polis are, as in many things, par-
ticularly poorly off.

A studio at home
However, having said that, there

is not too much cause for
gloom. Magazines like PE have
made it abundantly clear that the
imaginative person can build quite
a sizeable and versatile studio at
home, quite apart from the com-
mercial market.

tiECIReug
By Malcolm Pointon

Over the past few years PE has
included in its pages features deal-
ing with some of the electronic
equipment available to the
musician. More frequently there
have appeared constructional pro-
jects specifically geared to the
amateur musician: Waa Waa, Fuzz,
Phase, and Sound Bender effects
units; and complete instruments
such as the Electronic Organ,
Electronic Piano, and the Voltage
Controlled Synthesiser.

The time is ripe, then, for the
musician to join in and help bring
the electronics engineer or experi-
menter and the creative artist
together. As a professional
musician whose creative work
calls increasingly for mare and
more electronic equipment, I wel-
come the appearance of this page
as a meeting place far the ex-
change of information, ideas, and
ventilating of nagging questions.

Until projects such as the PE
Synthesiser appeared (as far as I

know the first design to be pub-
lished for the home constructor to
build from scratch) most of us
tended to sink further into the
slough of despond in the belief that
only a fabulous win on the pools
could get us reasonably well-
equipped.

By beginning in a modest way,
building our equipment module by
module, we can now keep pace
with our pockets whilst steadily
increasing our versatility in the
creative music sense.

Getting started
I am often asked, particularly by

secondary school music teachers
who (quite rightly) feel that there
is an honourable place for elec-
tronic music in the curriculum, what
is necessary by way of basic equip-
ment in order to get started.

Assuming that "canned" rather
that "live electronic music is
envisaged, then I would suggest a
decent half-track stereo tape
machine with three or more speeds,
sound -on -sound facilities and a
couple (maybe only one. at first) of
reasonable quality microphones;
this should keep you going for quite
some time.

You may be wondering why I

recommend a half-track tape
machine when the present-day
quality of quarter -track machines is
very high indeed. It's not a matter
of quality in this instance. Amongst
the tricks used in the manipulation
of recorded sound one of the
simplest is reverse playback, and
on a standard quarter -track
machine, stereo or mono, or a half-
track mono machine, reversal of
the tape direction merely gives
playback of the recorded material
on the new channel (s) in a forward
direction. On a half-track stereo
machine turning the tape over
reverses the material on both
channels, incidentally reversing the
stereo direction too.

Tape manipulation
Strictly speaking, using onfy

microphones, you are not going to
produce electronic music, since
the microphone will only pick up
air -borne sounds, most of which
may well be "natural" in origin-
dried peas in a can, hand claps,
vocal sounds, or the jangle of keys,
and maybe acoustic musical instru-
ments. But by varying the tape
speeds in recording, superimposi-
tion and reverse playback an amaz-
ing variety of sounds can be
achieved. For the price of an edit-
ing block and a reel of splicing
tape the sounds can be linked
together to form a satisfactory
sequence.

Anyone who has persevered with
this kind of tape manipulation-
and it is, believe me, a time-
consuming activity-will tell you
that the results can be miraculously
electronic in effect.

In case you think this approach
to creative sound a bit limiting, then
I suggest you go out and buy a
recording of "Variations for a door
and a sigh" by Pierre Henry (Philips
4 FE 8504). Henry is one of the
leading lights in the French move-
ment which began in the early post-
war years and produces so-called
"musique concrete".

What can be more limiting than
the creakings of an old barn door?
Yet Pierre Henry manages, through
careful handling of the granary door
and a bit of superimposition back
at the studio, to produce an incred-
ibly wide range of sounds which
are as musical as they are amusing.

There is a little paperback, too,
by Terence Dwyer entitled "Com-
posing with Tape Recorders" which
offers invaluable advice.
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/Marshall's
A. Marshall & Son (London) Limited
42 Cricklewood Broadway London NW2 3HD,Telephone 01-452 0161
& 65 Bath Street Gladigow G2 2BXTelephcine 041-332 4133

Everything you need is in our
New Catalogue
available now price 20 pence
(100 pages of prices and data)
Call in and see us 9-5.30 Mon -Fri

9-5.00 Sat
Trade and export enquiries welcome

Popular Semiconductors
22456 0.76
22466A 0.76

223703 042
223700 0.09

AD1.50 043
00161 0.45

1212308A 042
BC308B 0419 1.311YYL9 00:6806

22457A 1.130 223707 042 AD161 046 1312309 049 B11,29 040
2N490 046 '223708 0.70 A D161 pr 13C309A 0-10 B1Y30 048
22491 8.58 223709 0.11 A1)162 1.06 BC309B 0-10 B1Y31 049
2N492 9.99 2N3710 0.12 AF109R 040 111237 041 1311(32 041
2N493 049 223711 0.11 A1113 044 812238 9.19 1311,53 0.16
22696 046 223712 096 A0116 025 1312357 0.19 1311290 0.60
22697 016 E23713 1.20 A1117 0.20 13C3:38 049 DRY39 0-28
210690 11-26 223714 148 A1118 040 ISCY 30 0-48 BU104 142
2N699 049 2N3715 1.60 A1124 0E4 13(2Y 31 9-62 511103 2.25
22706 1146 223716 1430 A1123 0.20 BCY 32 145 0106.4 0-46
22700A 048 223771 240 A1126 0.19 BCY33 044 010613 0.911
22708 0.14 223772 1430 A1127 0.20 BCY34 9417 01060 0.65
22709 048 223773 2416 AF139 049 ScY:91 043 C1061 0-48
22711 0410 223779 0.16 AF170 045 BUY 39 1.05 CA 3020A 1.80
22718 0.81 223790 340 AF172 045 BCY40 0-87 CA3046 070
22718A 049 223791 245 AF178 0-56 BCY42 0.15 CA3048 241
22720 040 2N3792 249 A1179 046 BUY 38 041 CA3089E1.96
2N721 046 223794 040 A/180 0-50 13CY59 0-22 CA309004.23
2N914 0.22 223819 0-87 A1186 0-40 BCY 70 0.17 LM30IA 048
2N910 1/(41 223820 048 AF200 0-80 BCY71 042 151304A 243
2N918 047 223823 142 A1239 0151 BCY72 048 LI4309K 148
2N929 040 223900 0411 A/240 072 BCY87 844 LM702C 0-75
2N1302 0.19 223901 0-32 AF279 044 BCY88 2.42 L
2N1303 0-19
2N1304 0.24

223903 044
223904 0.27

A1280 044
.4L102 0.75

BCY89 0.97
BD 115 075

221305 024 223905 044 AL103 0.70 /30110 0.76 14DIL 0-33
221306 0.81 223906 0-27 812107 0.16 B1)121 0-75 LM723C 075
221307 042
2N1308 0.25

224036 0-68
2N4037 042

BC108 0.15
BC109 0.19

B0123 042
131)124 047

LM74109

221309 046 224038 046 BC113 0.18 231/131 040 8D1L 046
221671 144 224059 0.09 130115 0.15 BD] 32 0.60 14DIL 048
221671A 144 224060 0.11 BC116 0.16 BD133 048 LM747 140
22167181-72 224061 0.11 13121113A 0.18 13D136 049 LM7481
'22167104.32 224062 0.11 812117 0.21 131)137 046 8DL 0.60
2N1711 046 2N4126 0.20 BC118 0.11 B0138 0.63 1401L 048
221907 640 224289 0.18 1312119 0-29 00139 0.71 MC1303P
222102 0.60 224919 0-84 50121 0-23 80140 0437 1.26
2N2147 0.70 2N4920 049 BC123 045 BI)Y20 1.05 MC1310 942
2512148 0-94 224921 0.78 5C126 020 131113 046 MC1458CP1
2N2160 0.60 2N4922 0-84 BC132 040 B/116 OM 0.79
222192 0.40 224923 048 BC134 0.11 BF117 048 MJ480 0.90
222192A 0.40 2515172 0.12 BC135 0.11 81119 048 MJ481 1.14
222913 040 225174 0-22 1312136 0.16 131121 045 51.1490 0418
222193A0.01 223175 0-20 50137 046 131123 0.27 MJ491 1.88
2N2194 073 2N5176 0-82 BC138 0.24 13112.3 0-26 MJE340 042
2142194A0.80 225190 042 BCI40 044 131132 0.20 51J E2955
222218A 0.60 2N5191 046 BC141 0.29 B1153 041 1.12
222219 046 225192 1484 BC142 048 B/154 046 MJ E3055
222219.10.60 225195 146 BC143 0.21 BF158 0.28 048
222220 046 225245 0-48 BCI43 0.21 BF139 0.27 MP811 I 0-82
2512221 041 2N5457 049 BC147 0-12 131160 0-28 1418112 040
222221A040 2N5458 046 BC148 04.8 B/161 042 MP8113 0-47
2N2222 0.40 225459 049 812149 0-12 BF163 0.82 MPF102 0-89
2N222A 0.60 40361 048 BC153 048 BF166 042 MPSAOI 044
2N2366 0.81 40362 040 BC154 048 131167 0.21 hIPSA06 046
222369 047 40363 041 BC157 0-14 BF173 044 MPSA53 046
2N2369 041 40389 046 11(2158 048 131177 029 MPSA56 047
2N2646 0.77 40394 046 BC159 0-14 131178 0.86 NE355V 040
2N2647 1.12 40395 045 BC160 0-87 B1179 048 NE560 4.48
222904 046 40406 044 BC167B 0-18 B/180 0.85 2E561 4.48
222904A0-70 401107 043 BC 168B 0-18 00181 044 NE365A 4.48
222905 048 40408 040 BC168C 0-11 131182 0.40 01223 046
222905A0-50 40409 0-52 BC169B 048 B1183 040 01228 0-76
222906 0-81 40410 052 BC169C 048 B1184 0.80 0C35 0-60
2142906A0.27 40411 2-26 BC170 0.11 B1183 0-17 0(242 045
2N2907 0-40 40414 846 BC171 042 BF194 0.16 0015 042
222907A0.46 40430 086 BC172 041 131193 0.17 01271 042
2142924 044 40583 0.28 BC182 0-12 BF196 0-16 0072 0-18
2N2925 0-17 40601 047 BC182L 0-12 81197 0.16 0031 040
2N2926 40602 046 BC183 0.09 81198 0-18 0083 040

Green 042 40603 048 5C183L 049 81199 048 ORP12 0-60
Yellow 0.11 40604 0.66 BC184 0.11 BF200 040 80350 1.68
Orange 40636 1.10 BC184L 0.11 B1225.1 0-19 812361)8C400

0.11 40669 1.00 BC186 0-26 B1,237 0.22 11:8496

223053 042 40673 0.70 BC187 0.27 131238 0-22 812410 1.82
223054 0-60 AC107 0.26 BC207 0.12 BF244 046 13C45D 1.89
223055 0-76 AC113 016 BC208 0.11 BF245 0.88 SC460 1.96
223390 0-26 AC117 0.20 BC212K 0.10 BF246 0-43 812300 2430
2N3391 043 AC126 0.26 BC212L 0.16 BF247 0.28 8C3ID 249
2N3391A 0419 AC127 046 BC2I4L 041 131254 04.6 BL414A 140
2N3392 0-12 AC128 046 BC237 0-09 BF255 017 8L623 449
223393 0411 AC151V 044 BC238 0-09 BF257 046 TAA263 0-70
2N3394 048 AC152V 0.17 11C239 0-09 81238 0-69 TAA330 2.10
223402 0.18 AC153 046 BC231 040 B1251. 046 TA A621 2.08
2N3403 0-19 A12153K 046 BC252 048 131821A 240 TA A66 I /1
223440 0.69 AC154 0.20 BC253 0-28 BFE128 092 1.32
223441 047 AC176 048 B17257 0-09 131861 047 1240100 140
2N3442 1.69 AC176K 046 B(2258 0-09 B/898 040 Filter 070
223414 0.10 AC187K 223 BC259 0-18 BFX29 0.80 TBA271 044
223413 040 ACI88K 084 BC261 040 BFX 30 046 TBA64111
2N3416 0-16 ACYI8 044 812262 049 BFX44 048 246
2143417 021 ACY19 047 BC263 043 BFX83 248 T13A800 1.50
223638 0.15 ACY20 042 BC300 '2.12 13FX 68 0.80 TBAS10 1450
223638A 0.15 ACY21 0.26 BC301 0.84 EFX 84 044 TIL209 0-86
223639 047 ACY28 040 BC302 0.29 BFX83 040 TIP29A 0.49
2N3641 0.17 ACY30 0-42 BC303 0.54 BFX87 0-28 T1P30A 0-58
2N3702 041 AD142 0.60 812307 0.10 BFX88 0-26 TIP31A 0-62
223703 042 AD143 046 BC307A 0-10 BFX89 0-45 TIP32A 0-74
2N3704 0-14 AD149V 0.96 BC308 0-09 BFY18 046 TIP33A 1.01

N,w from Siemens
I Crystal Ty; . 1131 convict',

itr; data From stock Pow
complete with holder Ideal for
operated Quartz clock using Iwo
latest CMOS ICs from Solid State
Scientific. 15v battery operated. minx,
of discrete componerrts required
Send SAE for details.

Seven Segment Read Out
Minitron 3015F £ " 55
DL707 Litronix £2 35
All data in our new catalogue price 204

Printed Circuit Marker Pen
DALO 33PC- complete with instruct.,
No masking! No mess! Red or blue
Price 87p

400rnW Zeners 3.3v to 43v
New low price 1Ip each .E820 for 100

A large selection of heatsinks for all types
of transistors from Redpoint. in stock now
T05 -6p 7018-7p
6W1 -6"x 4" undrilled £1. 00
4W1- x 4" undrilled
2W1-2" x undrilled £0.45

Power W Tol Price Caps
Vs 5% 1p Value Price

5% 4.5p 1/35v 14p
1/2 2p 22/35v 14p
1 10% 2.5p 47/35v 14p
2 10% 6p 1p/35v 14p
21/2 5% 7p 2.2/35v 14p

5
5% 9p 4.7135v 18p

10 5% 10p 2.2/16v 14p

Veroboard Largest stockist
Copper Plain
15 1 1 -15

2.5x33/. 20 28 - 14

25x5 30 30 - 14

31/2 x 33/4 30 30 - -
33/4 x 5 35 34 - 24
21/2 x17 67 89 - 49
33/4 x17 95 1.21 76 69
trade or retail supplied

Thermistors
Mullard E299DD Series 121/2p

E298ED Series 10p
Neg temp Coef VA1000 Series 20p
R53.£1 -20
Full details of ranges in our catalogue 20p

Equivalents Books
Transistors 90p
IC's 70p

1 '15 Face Cutter 461
Pins 36pc 24 24 Insertion Tools ;

200pcc 89 92

VAT

Please include 10% Vat with all orders
Prices quoted are all exclusive of Vat
Post and Package
13p postage and package charges
Prices correct at July 1974

TIP34A 1.51
T1P35A 249
TIP36A 8-70
TIP41A 0-79
TIP42A 040
TIP2955 048

T1P3033 0.60
ZTX 300 042
ZTX 302 0-20
ZTX300 046
ZTX502 0-17
ZTX530 041

Kellner Construction Kits
We are the sole distrib in U.K.
E83 3 watt Mono Transistor Amplifier Kit 14.06
ES13 15 watt HiFi Transistor Amplifier Kit Itwo for stereol
with Tone Control and Pre -Amp 11340
E53030 watt Mono 111.1i Power Amplifier 59(20
E85050 watt Mono 1.11.11 Power Amplifier 11068
EV3 Distortion Compensated Pre -Amplifier MOO
AV7 Aerial Amplifier. LW, 9W, MW, VHF. TIV Channels

UH870 FM Transmitter65mtiz-145mHz. A GPO
Licence is required .. 12.711
MUE7 Short Wave and VHF Receiver Kit. Companion to
UH870 23m11.-150mliz 11142
EWI8 Electronic Dice Kit ..
EW20 Electronic Dice with Sensor Button 57.79
ST800 Strobe Light Kit, 120W/S 17.86
L01000 Psychedelic Light Control, single channel .. 17.00
L0320 Psychedelic Light Control, three channel .. 11340
NT15 Power Supply -4 to 30V, I.5W 0746
NT85 Professional Stabilized Power Supply. 5 to 70%,

D800 800W Light Dimmer Speed Control .. 22418
WT7 Aircraft Conimunications Tuner 110-130m11 z. Built
and aligned .. 61546
WT9 Transmitter VFO for 2 meters [144mHz-146mHz I.
Built and aligned 1116.46

All prices plus 1090 VAT sad plus 169 post sad packing.
All kits with Guy to follow instructions and covered by a
tall soars:Am

Bridge Rectifiers Metal-Professional
Plastic quality

IA 2A
1
4A 624 5 15 25 .50.4

50 044 042 0-60 0-62 242 2-64 3.36 1940
100 046 047 0.70 0.75 2-24 840 840 12-86
200 040 041 075 0-80 2.82 8.78 442 1440
400 046 045 045 1.10 8.72 4.20 5-40 1648
600 040 0-52 046 145

AB Potentiometers -carbon
Rotary typo 45: Singles (Log and linear) 16p. Single
switched (Log and linear) 21p. Doubles (Log and linear) 38p.
Slider type 56: Singles (Log and linear) 80p. Doubles
(Log and linear) 501).
Presets: 0.1 watt 11p, 0.2 watt 6p, 0.3 watt 71p. Please
specify vertical or horizontal.

Diodes and Rectifiers
NV 30 100 200 400 600 800 1000
1.5 8p fip 10p lip 12p 155 200

3 15p 17p 200 220 28p 27p 309
10 - Up 409 47p 56p
35 84p 92p 11.18 12-15 12-52 63-65 84.20

Cathode Stud Only
123766 (35A 800pvl 3845 1 123786 (35A 1000pv I 14.20
1234A 10p BA I 41 lip BY237 1210 03.79 71,
1N914 7p BA142 17p BYZ 10 Ship 0A81 8p
1N916 7p BA 144 12p BYZ1 I 82p 0A85 lOp
AA119 7p 113.145 17p BYZI2 809 0.080 7p
A A129 159 BA 154 120 0A9 10p 03.91 7p
BA100 lap 13Y100 159 0A10 209 0A95 71)
BA102 269 BY 126 lbp 0A47 7}p 0A200 7p
BA110 26p BY127 1710 0A70 7 p 0A202 lOp
BA115 7p BY140 11 0A73 1 p 0A210 270

Integrated Circuits -
TTL REDUCTIONS**
8N7400 020 827432 0-45 9N7403 0-87 8274153 1-09
827401 0-20 827437 0-86 827483 1.20 9N741541.66
8N7401AN 8N7438 0-86 8N7484 0.95 B274155 1.55

0-88 827440 040 827483 1.68 511174157 1-09
927402 0-20 627441 045 927486 0-45 9N741601.58
827403 0.20 9N7442 0-85 827490 0-65 5N741611.58
0N7404 044 8147443 149 827491 1.10 8274162 1.68
9N7405 044 9/47446 240 8N7492 0.76 82741642.01
8N7406 0-45 827447 140 857493 046 5274155 2.01
627407 0-45 827448 140 827494 0-85 9N74167 4.1.0
827408 0415 827450 0.20 827493 0-80 81474174 140
8N7409 0-33 8N7451 040 8N7496 1.00 82741731.21
8147410 0.20 8/47453 0-20 81074100 2.10 6N741761.44
027411 0-95 8N7454 0-20 8274107 0-43 8274180 1.44
8217412 048 8N7460 040 81474118 1-00 B274181 6-18
827413 040 8N7470 0-80 8574114 1-92 82741901.96
13107416 0.45 827472 0-88 9274121 047 8N741911.95
827417 0-80 S27473 044 8274122 0-80 8/474192 2.05
827420 020 1327474 048 8274123 0-72 81274193 2.30
/427423 047 827475 049 8274141 1.00 6274196 1.58
827425 047 827476 045 8274145 1.44 8274197 1.58
8N7427 0.45 8N7480 076 8274150 1.44 81474198 3.16
9N7430 040 827481 1.25 8274131 HO 6274199 2.88

Mora miles per gallon?
Try our proven Scorpio ignition kit
Price 31050 plus V.A.T.
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR Tel. 021-327 2339
SILICON P.N.P.
Ty VoI.19. ,2350ar Fir4*

BFS 92 100 70 MHz no
BFS 95 40 70 MHz lip
E/FX 12 25 210 MHz 10p.,,,
2N 2906 so 200 MHz -..
2N 3702 40 100 MHz
284 3703 50 100 All-ta ilp-
SILICON N.P.N.
BC 106 30 150 MHz 15p
BC 109 30 150 MHz 15p
BF 179 225 125 MHz 40p
BF 180 30 625 MHz a5p
BOW 50 8o 80 MHz lap
BFX 43 30 500 MHz 20p
BFX 06 40 50 MHz 17p
BFY 53 30 50 MHz 10p
2N 897 60 40 MHz lap
2N 709 15 900 MHz 30P
2N 718 BO 60 MHz 129
201 753 25 250 MHz 12P
2N 744 20 300 MHz 129
2N 1613 75 60 MHz 17P
29 2220 60 250 MHz 10P

SILICON N.P.N.
Tme Voltage Frequency Price

22,,...;m; % "-^- ;;,i
2N 5179 20 900 MHz 40p
GERMANIUM P.N.P.
ACY 4.4 50 1 MHz 10p
ADY 26 00 75 watts E1

AF 124 20 75 MHz 20p
AFY 19 32 350 MHz 20p
ASY 32 25 5 MHz 10p
ASZ 21 15 450 MHz 200
GET 113 32 1"
GET 120 32 2 watts 10p
OC 123 50 1 MHz 10p
OCP 70 Ught-eonsitive 209
2N 1307 30 10 MHz 15p
2N 1309 30 15 MHz 15p
2N 443 do 150 watts [1
HIGH FREOUENCY POWER
BFR 64 40 1.200 MHz El
SLY 89A 35 650 MI -la E5
BEY 93A so 500 MHz ti
BLY 218 36 1.200 MHz "
TN 709 800 MHz lep

12 VOLT FLUORESCENT LIGHTING

illti

Inverter Transformers 13/15 watt (circuit
included) 70p

"Current Economy" Transistor (600mA) 50p
"Maximum Light" Transistor (1.3A) 50p
Resistors/Capacitors to suit 15p
Lampholders:

(Long lead) (pair) 30p
(Short lead) (pair) 20p

White Enamelled Case, 18 or 21in 70p
Tube, 18in/15 watt or 21in/13 watt 45p

(Note: tube only supplied if Case also ordered,
to prevent postal damage)

13 watt fitting, ready built and tested (including
tube) £3.75

MICROWAVE DEVICES
CL 0300 Gunn effect oscillator 9.4 Glia E40

CL8370 ditto 9 5 OFtr Ell)
CL 8380 ditto 10.5 Gl-tr E10

CL 8390 ditto 11 501-G "0
CL 0430 ditto 9.35 GHz MI
CL 8450 ditto 9 35 01-1. £00
CL 8470 ditto 9 35 Gliz tea
BXY 27 Varactar Diode "S Band. Cut-off 70 (312 01

BXY 28 Farad.` Diode Cut-off 100 OH. Et

BXY 32 Frequency Multiplier "X' Band 150 01-1. El
BXY 3500 ditto 25 GHz El
BXY 380,0 ditto 75 GHz El
EON 37C/D ditto 100 GHz El
BXY 38C/E ditto 120 GHz El
BXY 39C/D ditto 150 GHz Et
BXY 40D1E ditto 180 GHz E1

BXY 41C/DrE ditto 200 OFtz 01

ALL GOODS PLUS 10% V.A.T. POST/PACKING 20p PER ORDER

£1 100 {--.} WATT RESISTORS
100 CERAMIC
CAPA CITOR8
100 DIODES

£1
1 VEROSOARD CUTTER
5 2+ In. a 1 In. a 0.15 BOARDS
90 SO. INS. "ODD PIECES"
VERO

El 20 ASSORTED UNUSED
MARKED, TESTED
TRANSISTORS
BC108, ETC.

£1 8

DIOCOMPER

PANELS
CO

DESWINGNTA MASSENSISTORS,
S OF

T
INDUCTORS, RESISTORS
& CAPACITORS

POSTAGE 20p I PACK No 1 POSTAGE 20p PACK No 3 POSTAGE 20p PACK No 5 POSTAGE 27p PACK No 7

El 100 RESISTORS
100 CERAMIC
CAPACITORS
100 POLYSTYRENE
CAPACITORS

£1 100 RESISTORS
100 CERAMIC
CAPACITORS
50 MULLARD POLYESTER
CAPACITORS

£1
1 TRANSISTORISED
SIGNAL TRACER KIT
I TRANSISTORISED
SIGNAL INJECTOR KIT

£1
100 RESISTORS
100 CAPACORS
(ASSORTEDIT TYPES/

POSTAGE RV PACK No 2 POSTAGE atIp I PACK No 4 POSTAGE 20p PACK No 6 POSTAGE 20p l PACK No 8

TO SPARK YOUR
IMA5INATION!

MkII

Electronic
6A....., Ignition Kit

only £11.62

ity(
4,tr,

.
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 saying.
 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 £11.62 Inc
V A T and postage (12 volt only State Pot or Neg. earth) Ready built unit also

available £1485 inc VAT and postage GUARANTEED 5 YEARS

ORDER NOW-send P.O./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES, Dept. PE7
82 Bath St., Walsall WS1 3DE. Phone: 33652

Kit comprises EVERYTHING

Case. cables. coil connectors.

Silicon grease.

8 pageinstruction leaflet.

'0

NEW
SCORPIO linttt
Mk. 2
Following the phenomenally successful Scorpio Capacitor -Discharge
Electronic Ignition system introduced in 1972 and proved by many
thousands of satisfied motorists, we are happy to announce avail-
ability of all parts for the PE SCORPIO Mk. 2-
. Now with added R.F.I. suppression.
). Fully machined and painted die-cast case with AMP termination

connector block.
Custom wound transformer.

 NOW AVAILABLE IN 6V. and 12V.
*Suitable for all types of Cars, Boats, Go -Karts, etc.
 Promotes easier starting --even under sub -zero conditions.
*Improves acceleration, gives better high speed performance and

quicker engine warm up.
 Eliminates excessive contact breaker burning and pitting.
* PROMOTES FUEL ECONOMY.
Construction of the unit can easily be completed in an evening-
installation should take about half an hour. A complete complement
of components is supplied with each kit together with ready drilled,
roller tinned professional quality fibreglass printed circuit board.

-Uses original plugs, points, and coil.-No special parts or extras
required.
(Case size Thin 41in 2in)
 All components available separately.-S.A.E. with enquiries.
*Construction manual available separately 25p.
Cost 612.95 incl. carr., ins. and VAT. (Carriage at cost outside U.K.
-Export enquiries welcome.)
CONVERSION KIT FROM Mk. I to Mk. 2. FOR CONSTRUCTORS
ALREADY POSSESSING Mk. I KITS.--MiLiature P.C. assembly
E1.10 incl. Carr., Ins. and VAT with full conversion instructions.

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET

WALSALL, Staffs WSI I UZ
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UNLI MI -1.41D
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.

SYNTHESISER patchboards consist of a matrix of
jack sockets by which any combination of input

and output signals may be connected by inserting a
shorted jack plug into the appropriate socket. A patch
board for a medium sized synthesiser would require
about 14 inputs and 20 outputs, making a total of
280 jack sockets which at 10p each plus the cost
of plugs adds up to around £30.

The system to be described has two advantages:
a system as previously described would cost only
£6, and this type of patchboard can be used to pro-
gramme the synthesiser.

The patchboard is made from 20 sixteen -way edge
connectors, the 0.15in matrix size being the most
practical. Each connector has its first and last pins
wired to the output (Fig. 1). The remainder are
wired to separate inputs.

In practice a piece of Veroboard also of 0.15in
matrix is plugged into the connector. The first and

SIGNAL
OUTPUT ONE

SIGNAL INPUTS
A

1111  

SIGNAL
OUTPUT TWO

EDGE
CONNECTORS

N

t i
v.  v .-

'Y
TO OTHER CONNECTORS (3-20)

Fig. 1. Suggested wiring for the edge connectors

last copper strips on the board are joined by means
of a link wire which also connects to one or more
intermediate strips. This forms a link between the
output and one or more of the inputs according to
how the board is wired.

By removing the board it can be turned over and
plugged into the same connector making a com-
pletely different link or patch between the inputs
and outputs. The opposite end of the board can
also be used in this way making a total of four
different connections available from each board (see
Fig. 2).

The programme cards can be numbered for their
particular function, e.g. board No. 5 will connect
output 3 to input 7, etc.

LINK

LINK

J. A. Knife,
Dagenham, Essex.

TO EDGE CONNECTOR

t

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

1,- ,..... ..--% ..*". .^. --- e-. r.", ,-, ..", 1,-. er-.
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

,..... ....-,  -.$ ...., ...... .....a. ......1. ..., '.....0 .., ,.... .... 1...0 ..1.,

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00 0 0 0 0.0 0'0 0 0 0 0 0 0'0

Fig. 2. Wiring details for a programme card

Fig. 3. Typical arrangement of connectors mounted
on panel of synthesiser
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ELECTRONICS- A handbook for Engineers
and Scientists

By G. H. Olson
Published by Butterworths
482 pages. Price £7

VER increasingly the influence of electronics is
E felt by more and more people whose disciplines
would traditionally have been unrelated. Prob-
ably the biggest contribution to this has come in
the application of electronic techniques to measure-
ment and control in various forms of sophisticated
instrumentation. All of this has demanded an
understanding of the subject, be it ever so super-
ficial.

As a lecturer with an awareness of the "language"
problem of the non -electronic specialist the author
has provided a course which is qualitative and
informative and will be prized as a valuable
reference. The depth of subject treatment is not
superficial nor does it lean towards being an
examination textbook. In these, usually very little
attention is paid to practical details in rigorous
analyses. In the handbook these aspects are common
and some useful circuits are given with details of
the components.

From an introductory chapter on passive com-
ponents, simple circuits containing them are
analysed. Semiconductor devices are then examined
(thermionic valves are eschewed throughout)
followed by a chapter on indicating instruments.
Next comes power supplies, then a massive chapter
on the various genre of amplifier.

The concluding chapters embrace oscillators, an
introduction to logic and digital circuits and measur-
ing instruments.

Useful references for further reading are included
after chapters and appendices provide the means to
resolve some of the finer points mathematically.

At £7 pricey, but a good investment for the d.i.y.
tyro.

G.G.

RECORDING WITH COMPACT CASSETTES
Published by Agfa-Gavaert
91 pages, 210mm x 150mm. Price 65p

-I- PIE THEORY and practice of cassette tape record-
' ing are combined in this concise, non -technical,

well -illustrated book.
Besides the cassette itself there is an excellent

description of the theory behind tape recording, from
the conversion of sound into an electronic signal to
the actual recording of the signal by the head.

The book is full of hints and suggestions for get-
ting the most out of a cassette recorder.

Many of the illustrations are in full colour, and
overall the book seems excellent value for money.

This book is just one of a series on tape record-
ing and photography and can be obtained direct
from Agfa-Gavaert Ltd., Great West Road, Brent -
ford, Middlesex.

S.R.L.

QUESTIONS AND ANSWERS ON INTEGRATED
CIRCUITS

By R. G. Hibberd
Published by Newnes-Butterworths
96 pages, 6fin x 4fin. Price 75p

AS ANY regular reader of Practical Electronics will
realise, the integrated circuit is now a well -

established component in modern electronics. How-
ever, the development of these devices from the
unusual to the commonplace has been so rapid that
many people will no doubt be feeling a little left
behind.

For anyone in this position, this little book pro-
vides an excellent introduction to the field. In the
form of questions and answers it gives the reader
information about how integrated circuits are made,
their advantages and disadvantages over discrete
components, and their uses, both in the area of digi-
tal and linear electronics.

In the section on Digital Integrated Circuits there
is a useful introduction to logic which is essential
to the understanding of digital systems..

The book is written for students and technicians
who require a simple, mainly non -mathematical, text
on this rapidly widening facet of electronics.

S.R.L.

INSTRUMENT TECHNOLOGY (Volume 1)
By E. B. Jones
Published by Newnes-Butterworths Ltd.
402 pages, 9f in . 61 in. Price £5.00

THIS is a new (third) edition of a book which
was first published in 1953 and forms the first

volume of a three volume set dealing with
Instrument Technology. The coverage of this
volume is restricted to the measurement of pressure,
level, flow and temperature and the treatment
uses S.I. units throughout. The presentation
is lucid and the mathematics have been kept
as simple as possible. Together with the other two
volumes of the set, this book should provide a good
coverage of much of the material normally found in
technician and craftsman level courses dealing with
process control and instrument technology and
should also prove useful as a reference text for
engineers and other personnel who are not
experienced in this field.

The text is well illustrated with clear diagrams,
photographs and exploded views of numerous instru-
ments which should prove useful to students
especially, since they do not normally have access
to such a comprehensive range of instrumentation.

Electronic devices and techniques such as the pres-
sure sensitive transistor and the application of lasers
to level measurement are not covered and the brief
section on transistors, diodes and photocells does
not reflect present day technology. In a work such
as this the selection of material is difficult due to
the wide range of instruments in current use. The
author's stated aim has been to give a reasonably
complete picture of the more common and more
important devices in present use and this has been
achieved. It is unfortunate that the price of this
book will put it out of the range of the average
student's pocket.

P.R.A.
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I-PRE-PAK
,STEREO DECODER,

14.115
incl. P. & P. and V.A.T.

Ready built unit, ready for connection to the I.F. stages of
existing FM Radio or Tuner. A tell tale light can be con-
nected. The unit is a small printed circuit, no further
alignment necessary. L.E.D. is recommended as the indi-
cating light, suitable device available from us at 361p.
Instructions included.

3 WR.m.s.I.C. AMP
only UM incl. P. & P. and V.A.T.

Order Code I.C.A.I.

On P.C. Board with all components or 2
on one board for L2.86. Order Code
I.C.A.1 /S.
These amps. are supplied with a free book-
let on connecting up, specifications and
easy -to -build promcts using the I.C.A.I

5W &10W 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 The 5W
Amp will run from a t2V 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 2in , 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. Z121
Instruction leaflet supplied with all units. Post and
packing and V.A.T. included in prices.

1110

OBI M= IMMO 1.1 SENI Malik

enclose f for
Decoders/ SW Amps

IIIOW Amps/
3W Amps/

Stereo Pre -Amps I

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

IAddress

Dept. A. 222/224 West Road 111

Westcliff-on-Sea, Essex 550 9DF 111

Telephone: Southend (0702) 46344.
Co. Roan No.820919

MN 11 11 MIN IMO

I BIPREPAK

Great
Holiday

Project

In only two evenings you can build one of these
Heathkit Professional Metal Locators.
Your kit comes complete down to the last nut
and bolt-all you have to do is follow our simple
step-by-step instructions and you're ready to
go. You'll be really amazed at how easy it Is.

Ideal for:
 Treasure hunting
 Beachcombing
 Locating dropped coins and other metal

objects
 Tracing hidden piping underground

and many other uses in and around the home.
For details about these and many more models
in our range. send for your FREE copy of the
Heathkit Catalogue-today'

INN IMMII tits =II =I MN NM I=
Please send me the FREE Heathkit
Catalogue plus details of your low
deposit terms. Without obligation.

NAME

ADDRESS_

HEATH

Schlumberger

Heath (Gloucester) Ltd.,
Dept. PE/7/74 , Bristol Road,
Gloucester GL2 6EE
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WILMSLOW AUDIO
THE Firm for Speakers!

SPEAKERS
Baker Group 25. 3, 8 or 15 ohm £7.75
Baker Group 35, 3, 8 or 15 ohm £8. 50
Baker Group 50/12, 8 or 15 ohm £12.50
Baker Deluxe £10.75
Baker Major £8.50
Baker Superb C14.50
Baker Regent 17.75
Celestion PST8 (for Uri'lex) £2.55
Celestion MF1000, 8 or 15 ohm 010.45
Celestion HF1300 Mk. II 16.16
Celestion G12M, 8 or 15 ohm £12.00
Celestion G12H, 8 or 15 ohm E15.00
Celestion G15C, 8 or 15 ohm £24.00
Celestron G18C. 8 or 15 ohm £33.00
EMI 13 x 81n, 3, 8 or 15 ohm £2.15
EMI 13 x 8in d/c, 3. 8 or 15 ohm £2.35
EMI 13 x 8in Ow, 3, 8 or 15 ohm £3.60
EMI 13 x 8in type 350, 8 ohm £11.25

EMI 8 x 5in car. meg., 8 or 15 ohm 11.65
EMI 8 x 5in, 10 watt, d/c roll, surr.. 8 ohmiE2. 50
EMI 6fIn, 93850, 4 or 8 ohm £2.60
EMI Sin. 98132CP, 8 ohm 12.30
Elac 9 x 5in. 59RM109 15 ohm,

59RM114 8 ohm
Elec 6fin d/c roll surr.. 8 ohm
Elac 6fin d/cone. 8 ohm
Elec Tweeter TW4 41n
Elac 101n, 8 ohm
Fane Pop 100 watt, 18 in
Fane Pop 60 watt. 15in
Fine Pop 50 watt 121n
Fane Pop 25/2. 12in
Fine Pop 15 watt, 121n
Fane Crescendo 12A or 12B
Fans Crescendo 15
Pane Crescendo 18 [47.50
Pane 807T 8 In d/c roll surr., 8 or 15 ohm £3.85
Fans 808T 8in d/c, 8 or 15 ohm 12.75
Goodmans 8P, 8 or 15 ohm £4.49
Goodmans 10P, 8 or 15 ohm 04.70
Goodmans 12P, 8 or 15 ohm 0145
Goodmans 15P, 8 or 15 ohm C18.00
Goodmana 18P, 8 or 15 ohm 01.00
Goodmans 12P -D. 8 or 15 ohm [15.25
Goodmans 12P -G, 8 or 15 ohm C14.50
Goodmans 12AX Audiomax. 8 or 15 ohm £39.65
Goodmans Audiom 100 09.50
Goodmans Axent 100 06.60
Goodmans Axiom 401 £15.10
Goodmans Twinaxlom 3, 8 or 15 ohm E6.79
Goodmans Twinaxiom 10, 8 or 15 ohm 17.61
Kef T27
Kef T15
Kef 8110
Kef B200
Kef B139
Kef DNB
Kef DN12
Kef DN13
Richard Allan 12in d/c. 3 or 15 ohm
Richard Allan COST 81n d/c, 8 ohm
WMT1 speaker match, trans.. 3-15 ohm

£2.65
[3.35
E2.65
f1.21
£2.65

f22.50
£13.00
£1100
[6.40
£4.40

£29.00
£36.00

£4.75
[5.75
£6.75
£7.50

f11.75
£1.92
£4.12
£2.75
[2.50
£6.35
£1.10

Wharfedale Super 10 RS/DD £9.80
2fin 64 ohm. 70mm 8 ohm, 70mm 80 ohm 65p
7 x 41n, 3, 8 or 15 ohm £1 38
8 x 5in, 3, 8 or 15 ohm f1  38
10 x 6in, 3. 8 or 15 ohm ft 92
S.T.C. 4001G Super Tweeter £6.19

Speaker Kits
Wharfedale Linton 2 (pair)
Wharfedale Glendale 3 (pair)
Wharfedale Dovedale 3 (pair)
Richard Allan Twinkit (each)
Richard Allan Triple 8 (each)
Richard Allan Triple (each)
Richard Allan Super Triple (each)
Goodmans DIN 20 (each)
Fans Mode 1 (each)
Peerless 3-15 (3SP.) (each)
Kef kit 2 (each)
Kefkit 3 (each)
Helme XLK25 (pair)
Helme XLK50 (pair)
Helms XLK30 (pair)
Baker Major Module
P.A. and Hi-Fi speaker cabinets. Send for Free
booklet "Choosing a Speaker". Carr. and
Insurance 75p per kit (f1 50 pair).

PA/Disco Amplifiers
(Carriage and Insurance £1)
Baker Major 100 watt
Linear 30/40
Linear 40/60
Linear 80/100

Radios/Cassettes
Grundig Solo Boy
Grundig Top Boy
Grundig Party Boy 500
Grundig Melody Boy 500
Grundig Elite Boy 500
Grundig Signal 500
Grundig Yacht Boy 210
Grundig Melody Boy 1000
Grundig Satellite 2000
Grundig C410 Cassette
Grundig RF430 mains radio
Grundig RF310 mains radio
Tanberg TP41
ITT Weekend Auto
ITT Golf Preset
ITT Colt
ITT Europa
ITT SL53 cassette
ITT Studio 60M cassette
ITT Studio 73 cassette
Bush VTR178. 5 band (inc. air)
Koyo KTR1770 11 band
Koyo KTR1663 or 1664, 8 band
Koyo KTR1883, 5 band
Murphy BA209 radio/cassette [32.75
Carriage and Insurance 75p. FREE with each
radio -World radio stations book.

(19.25
E34.50
E52-00
(8 25

E13.00
E18.50
E21.50
E8.75
E9.90

£15 00
£23-50
£34-00
(18.17
£37.18
04.95
£10.75

£46.00
£25.00
£30.00
f55.00

Free with speaker orders over £7

£10.00
£17.75
£22.75
£28.75
£20.75
£26.50
£34.00
£311.75

£121.00
£211.50
£26.75
f22.00
£43.00
£18.00
E24.50
£11.50
[20.50
£25.75
02.75
£411.00
f29.00
£58.95
£42.00
£22.00

"HI -Fl Loudspeaker Enclosures" book. All units guaranteed new and
perfect. Prompt despatch.
Carriage 35p per speaker (tweeters and crossovers 20p)

ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO
Dept. PE

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire,
SK9 1HF.
Radios, etc.: 10 Swan Street, Wilmslow, Cheshire. Telephone: Wilmslow
29599

The items below are from the April Supplement to our
1974 Catalogue. You can receive this Catalogue and
the next lg supplements by sending 86p.

THIS MONTH'S SNIP
Cassette Tape Player Recorder
With dynamic microphone. First class Jap. made
tape recorder and player. Pushbutton operated
and with automatic level control of recording.
Standard cassettes clean jacks for m)°. (which has
motor stop/start switch) for recording from radio
and for being powered by mains. A bargain at
18'95 plus 35p post, etc.
Mallard (Index. The 4 Mullard modulee-2 EP9000,
1 EP9001, I EP9002, for 67.80 plus 30p post. The
control panel kit, with spun aluminium faced knobs
and silk screened front plate cannot be reduced, but
at least we will hold the price at 114140 despite
increases In prices.
Spartan Portable Radio. Long and medium wave
bnd, telescopic pull up aerial, leather carrying case,
size approx. bin x 4in x 2M. 7 transistors ferrite
rod aerial. Uses comparatively large speaker, so
tone better than average. Brand new in original
packing cage, untested, only 21.95 each.
Instant Start Floors/cent Lighting bargains. Starter -
less control gear, resin filled. super -silent cool run-
ning, by very famous maker. 41t 40W 61.60, Ott
65W 4140, Oft 80W 41.75, Oft 85W 81.96. These
are about one halt of maker's current prices and can't
be repeated once stocks are cleared: Add 20p per
piece carriage.
Bulk head aerial lead out. 2 cone shaped porcelain
insulators with cork water for waterproofing and
OBA braze rod passing through centre, terminal
heads top and bottom. Price 75p each.
Restage tapes. 230ft best quality PVC tape (USA
made) on a 3M spool. Packed in small mailing box.
80p each. 3 for 75p.
Mains transformer 12V -0-12V amp. Small
construction for instruments, size approx. lin cube,
upright mounting with fixing lugs. 2144.
Output Transformer. Ratio 140-1 midget size
lin x fin x lin. Primary Impedance 450 ohms,
connections by tying leads, upright mounting.
460.
Output Transformer. Ratio 80-1, smallsize, approx.
]fin. x lin x lin, printed circuit board connection.
dep.
Light cell. Has almost no resistance in sunlight but
increases to over 200k in the dark. Size not much
more than the top of a pencil with wire leads. 22p.
Clock movement has hour and minute hands which
are fairly easy to extend in any length required.
Mains operated, has switches but these are easy to
remove. The movement made by Smiths, very
reliable, price 12.
Planning for your holiday! Don't forget your mini
immersion heater to make your hot drinks. Room
service is usually not all that can be desired In
holiday hotels and you will save the coat of your
immersion heater on your first holiday, even though
they have gone up slightly in price Poet and VAT
paid, 2140 each. If going camping, we have a In,
battery model. 10p more.
Mains induction motor. lin stack with tin diameter
spindle protruding from each end. This motor is
particularly well made and quiet running, good
quantities in stock. Price sap.
0.100 micro amp meter. Large oblong, full vision
front, size 41in X 31 In approx. Good quality
Japanese made, moving coil meter. MSC
Mains suppressor adaptor for preventing or reducing
interference caused by office machines, vacuum
cleaners, sewing machines, etc. This plugs Into a
3 amp socket and takes a 5 amp plug. Its rating,
however, le 4 amps. Limited quantity. 45p each.
60 cycle to 80 cycle inverters. For operating
American instruments and other equipment made
for 60 cycles 115V from 230/240 30 cycle mains.
These unite have an output of 115V a.c. and will
handle a load of up to 100W. These are precision
made anti have a reed type frequency meter which
vibrates when the frequency is exactly 60 o.n.o.
Adjustment of the frequency le by a knob on control
panel. Input by 3 core output from 3 pin socket.
Original cost of thin in exc.!, of 160. A limited
quantity available 125 each.
Reed Relay. Glass encapsulated reed switch in 24V
solenoid, neatly enclosed in neat metal case, size
Olin x 1 x lin. Operates from 24V d.c. or front
a.c. mains. Price 86p each.
Battery Model, Balfour Auto -changer. As mains
model but for 24V operation, also these are new
ex -factory stock not returned export. Less cartridge
MI each plus SI poet and insurance.

TERMS: Add 10% V.A.T.
Send postage where quoted -other terms,
post free if order for these items is
16.00. otherwise add 200.

J. BULL (ELECTRICAL) LTD.
(Dept. PE), 7 Park Street
Croydon CR0 IYD Callers to:
102/103 Tamworth Road, Croydon
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By K.L. SPENCE

THIS article describes a Random Light Display
which, unlike most light displays, is not driver

Ire an audio signal.
The uni-. consists of nine or more coloured lamps

positioned behind a semi -transparent screen. Each
h:mp flashes on and off in an apparently random.
manner, without an overall fixed sequence. The
resulting effect is to fill the screen with a blaze of
mixing and changing colours forming a fascinating
display,

M ULT I VI BRATORS

5.

ANDI ImD
GOES LAMP

6V

I 1.111111* 06V

Fig. 1. E lock diagram showing the arrangement
of the nultivibrators and AND gates

2

9

METHOD OF OPERATION
The apparent random effect is achieved by using

four slow--unnMg multivibrators each with different
frequencies and mark -space ratios.

Each lanp is driven by gating together the outputs
of two or more multivibrators using a logic AND gate_
The system is illustrated in Fig. I, which shows the
overall arrangement of the multivibrators and AND
gates.

It can be seen that lamp LPI will only light when
im.filtivibrator outputs B and D. are high. i.e. logic
lamp LP2 requires outputs B and C high, and lamp
LP9 requires A, B and D high.

CIRCUIT DETAILS
The circuit diagram of a multivibrator is shown

in Fig. 2. Four of these are required, the values of
the timing capacitors. Cl 'and C2 being given .in the
table.

The AND gate and. lamp driver circuit is shown in
Fig. 3.

The gate may have -two, three or four diode inputs.
If any of the inputs is taken to OV by a Multi-
vibrator output then current will flow down resistor

COMPONENTS . . .

MULTIVIBRATORS-4 OFF REQUIRED

Resistors
R1, R4 5.6kt2 (2 offn.

4.'W 10% carbonR2, R3 33kt2 (2 off) f

Capacitors
C1, C2 see table

Transistors
TR1, TR2 2N708 (2 off)

+6V

114 Multiyibrator
5.6 power supply

MULTI C2 CYCLE
VIBRATOP uF .uF TIME

secs
A 100 50 31/2

B 250 150 9

50 25 2

D 250 100 B

Fig. 2. Circuit diagram of a single multivibrator
circuit. The table shows the values of the tim-
ing capacitors for the four multivibrators
required
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Photograph showing a front view of the com-
pleted unit with the cover removed

R I and the voltage at TRI base will not be
sufficient to switch on transistors TRI and TR2
which need about I.4V to be forward biased.

However, if all inputs are at 6V then the diodes
will be reverse biased and the current through R I
will flow into the base of TRI causing it and TR2
to conduct and the lamp to light.

COMPONENTS . . .
AND GATE/LAMP DRIVERS -9 OFF

REQUIRED
Resistors

R1 8.2k0 IW 10°0 carbon
Diodes

D1 -D4 0A200 (4 off, or as required)
Transistors

TR1 2N708
TR2 BFY52

Lamps
LP1 6V 0.3A m.e.s. with lampholder

Fig. 3. Circuit diagram of a single AND gate/
lamp driver circuit. Nine of these are required.
The number of diode inputs may be two, three
or four

COMPONENTS . . .

POWER SUPPLY
Resistors

R1 8252 .+W 10°,,, carbon
Capacitors

C1 500µF 12V elect.
C2 250µF 12V elect.

Diodes
D1 -D4 50V 5A bridge rectifier
D5 -D8 50V iA bridge rectifier
D9 6.2V 400mW Zener

Transformer
T1 Mains primary, 6.3V 3.6A secondary
T2 Mains primary, 6.3V IA secondary

Miscellaneous
S1 2 pole mains on/off

240V
AC

1:0

04

Diodes or bridge
5A,50 V

Diodes or bridge
1/2A,50V

D7

+6V

Lamp supply

AI

82f1 neultivibrator

+6V

05

common

Fig. 4. Circuit diagram of the power supply.
This provides a smoothed supply for the multi -
vibrators and unsmoothed supply for the lamps

POWER SUPPLY
The power supply is shown in Fig. 4. It has two

6V outputs, one is smoothed for the multivibrators
and the other is unsmoothed for the lamps.

The components specified are widely available,
though discrete diodes instead of a bridge may be
used if desired.

CONSTRUCTION
Component layout is not at all critical and the

circuits may be built on any type of wiring board.
The author used a large piece of Olin Veroboard,

the general arrangement being seen in the photo-
graph. Fig. 5 shows the multivibrator circuits and
the lamp driver circuits in more detail. Four of the
multivibrators and nine lamp drivers are required.

It is useful to provide a wiring pin for every
multivibrator output and gate input as this greatly
simplifies the cross -connections.

It is advisable to first construct and test all the
multivibrators and gates' and then make the connec-
tions between them.

The constructor is free to choose for himself
which outputs to connect to each gate, the only
restriction being that both the outputs of a particular
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Photograph showing the general arrangement of the components at the rear of the box. The power
supply Zener diode, resistor R1 and capacitor C2 are mounted on the Veroboard which carries four
multivibrators (MVA to MVD) and nine AND gate/lamp drivers

multivibrator must not be connected to the same
gate, as this would mean the lamp would never
light.

LP1

GNO

6v

A

6A

Fig. 5. Suggested Veroboard layout
for the multivibrators and for an
AND gate/lamp driver circuit. The
circuits shown are typical; breaks
should be repeated as shown
between circuits.

The upper 6V line comes from the
lamp supply and the lower from
the multivibrator supply

LAMP DRIVER

MULTIVIBRATOR

The gates may have two, three or four inputs
but it should be remembered that gates with four
inputs will only be enabled very infrequently com-
pared with the two -input gates.

Photographs illustrate the general manner of con-
struction with lamps in the front of the box and
the circuits behind.

The overall size is governed by the number of
lamps the constructor decides to use. The prototype
measured 15in x 15in x 6in and had nine lamps.

FRONT SCREEN
The front screen consists of a wooden frame

covered with thin white cloth or tracing paper. A
sheet of Perspex is then fixed on the front for
protection.

The lamps may be any 6V types and they may
be covered with coloured Cellophane or painted.

MODIFICATIONS
The unit described in this article may be extended

to many more lamps and multivibrators providing
the transformer can handle the power output.

Higher wattage lamps could be used by incorporat-
ing thyristors in the lamp driver circuits. It could
also be interesting to have a mixture of AND and
OR gates instead of only AND gates.

The values of the timing capacitors can be changed
to give more rapid or slower changes as the con-
structor desires.
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PE

HETRondo system is designed specifically to accept
a variety of inputs to suit individual constructor's

tastes. However, the initial design concept included
the basic idea of providing as many facilities as pos-
sible within the one unit. One of the most important
to many constructors will of course be the stereo
turftr and associated decoder and Part 8 will initiate
the discussion of these two items.

GENERAL CIRCUIT
The basic system for an f.m. tuner and decoder is

shown in block form in the accompanying Fig. 8.1
and the complete circuit in Fig. 8.2. A varicap-tuned
head feeds its output to a wide -band amplifier, a
ceramic filter, a further i.f. amplifier and finally to
the stereo decoder. Movement of the varicap
potentiometer VR I is indicated on a suitable tuning
dial and a tuning meter indicates signal level.

TO AE

FM
TUNER HEAD

C==, C15
1.0.10,41F

VR1

C,
C2 D3

10pF .15V
VR3
25111

VR2 25111 RI

15/11

R6 10011 R7100 fl

C7 C8 C9

R12 R13
2'21411 39011

-0229F 019F

R16

3-310

111- OV

F2

ZR 24

PART 13

eTh

BY R.A. COLE

POWER

TO PRE -AMP
SELECTOR
SWITCH

111 MAINS SWITCH

Fig. 8.1. Block diagram of the f.m. stereo tuner/
decoder arrangement for the Rondo system

(6)

22011 LI

(a)

C19

aim
.0229F

517

C20
MEI
=IN

.0479F

330

RL 4700

.3V
2111

.NAAr..C31 F
O V

1\ ED

3.01Q1SK

I

(PART

0,FPLIoccoP IEN:-8 4
RIO

l.Y0 0 0
I WARM

Cf. 04 R3
R2 31 fl IccoF

.CAO

'1

R9 1k11

Cr! C1

C25
R15 21F
1.7 kfl -

11 B 16 13 7

6

C2
3 12

2 1 I 1

R20

3111

C22
.0194-

"Ih!C/2

R18

10 111

C 30
0.019F

921
470 11

0/3
15
HF

C24

9 TO 14

33
VF

REQUIRED ONLY
FOR MONO OP

-4-18 V

528

.224f

L H OP

429 21.F

RH OP

4 SEE TEXT

Fig. 8.2. Full circuit diagram of the tuner and decoder with the decoder board shown shaded

0 V
0
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3N 202

e

1000pFL 22

1000 pF

100k

1003pLi. 1000pF

m0 -

100k n

1000p F

XOpF

00

loon

50138

1000pF

220

100k11

470pFI

0018F 1000 pF 0 011.F 50 1000=
T

Fig. 8.3. Detail circuit of the Larsholt tuner head as used in the Rondo system

The tuning head used in the Rondo is a Larsholt
unit, pre -built in Denmark, which makes use of
j.u.g.f.e.t., m.o.s.f.e.t. and bipolar devices to give a
high standard of performance

The head feeds via a ceramic filter F1, amplifier
ICI and filter F2 into the i.f. section. This latter is
the monolithic amplifier TDA 1200 or the equivalent
CA 3089E.

1.F. AMPLIFIER
In the i.f. amplifier there are three stages of

amplification and associated level detectors that feed
both delayed a.g.c. for the r.f. amplifier in the tuner,
and the tuning meter. The amplification stages then
feed the detector section.

The detector, a quadrature detector, requires tun-
ing using one or two external coils and in practice
this involves only peaking for maximum audio output.
In fact, the use of one or two inductors is optional.
A single tuned inductor Ll (a) gives distortion levels
around 0.5 per cent whilst the use of a double induc-
tor configuration Ll (a + b) allows levels as low as
0.1 per cent to be reached.

Audio output from the detector is fed to a further
stage of amplification whilst, at the same time, a
signal is fed to a level detector which in turn con-
trols the mute drive circuits. This latter is connected
externally of the chip to a muting sensitivity control
and fed back to an audio mute control amplifier
which is coupled to the audio output amplifier.

The quadrature detector also feeds an a.f.c. drive
amplifier.

1-inally, the output of the tuner is fed to a stereo
decoder which in the present case uses the well-
known Motorola MC1310P or the RCA CA 1310E
phase -locked loop monolithic integrated circuit.

The circuit of the whole system is shown in Fig.
8.2, the i.c.s and tuner head being shown in outline
only.

TUNER HEAD
The tuner head circuit is shown for interest in

Fig. 8.3. This Larsholt product was chosen for its
sensitivity and the quality of output. Heads of this
type are of course pre -aligned by the manufacturer
and require no further attention from the user apart
from perhaps some peaking of the output by tuning
to suit the external circuitry. In the present instance
this is limited to peaking of the output inductor con-
nected to terminals E and F of the head.

The head and most of the associated circuitry are
mounted on one circuit board which is located within
the trough assembly of the Rondo directly beneath
the pre -amplifier board but orientated parallel to the
bottom of the trough.

The stereo decoder i.c., IC3 in Fig. 8.2, and asso-
ciated components are mounted on a further board
which is suspended under the fascia and master tone
board to the top right of the assembly when viewed
from the front.

STEREO DECODER
For ease of description we will consider one of

the two alternative decoders as they are virtually
identical.

The MC1310P is a phase -locked loop decoder
with typical channel separation figures of 40dB and
total harmonic distortion typically 0.3 per cent. It
is carried in a 14 -pin d.i.l. package.

This decoder does not require any inductors and
in fact the only adjustment it might require in prac-
tice is the setting of the voltage controlled oscillator
(v.c.o.). This is achieved by adjustment of VR5.

The chip automatically detects the presence or
absence of stereo by detecting the presence of the
19kHz pilot tone at the input. The input circuit
includes a threshold circuit which sets the detection
of the pilot tone at about 16mV so as to stop the
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(
STEREO DECODER

Fig. 8.4. Component layout on p.c.b. for
the stereo decoder

Note orientation of
printed circuit board
when plugged into socket

bracket (toff)
from 20SMG
mild steel

38

(b)
10

11pll D4 +

0

frO \ A \
r' SK

14 9 8 7 6 5 4

Fig. 8.5. Master p.c.b. copper layout for
the decoder board

Fig. 8.6. (a) Rear right-hand corner of fascia panel
(see Fig. 4.1). (b) Details for the mounting of the
decoder board edge connector and associated
carrying brackets, their location in the main
assembly, and the positioning of some off -board
components

70mm approx
between man as

All dimensions in mm

E

To stereo
L. ED.

7

68A fixings secure brackets
to Facia drilled as shown

+18 VOLT
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COMPONENTS . . .

Resistors
RI 15kLI R13 3900
R2 3kfl R14 1000
R3 1 .2kil R15 4.71a2

R4 470 fl R16 3.3kil
R5 3.9kf2 R17 33002

R6 100f/ R18 10kfl
R7 10002 R19 33kil
R8 8.2kf2 R20 3kf2
R9 1kf2 R21 47002

R10 3.9kf2 R22 IW, 2%
R11 3900 R23 120kfl
R12 2.2k02 R24 22002

All +W, 5% except where stated

Capacitors
C1 0.1µF
C2 1014F, 25V
C3 100pF Polystyrene
C4 1,000µF
C5 0.018µF
C6 100pF Polystyrene
C7 100µF, 16V
C8 0.01µF
C9 0.01µF
C10 100pF
C11 0.47µF
C12 0.22µF
C13 0.22µF
C14 0.018µF
C15 10µF, 25V
C16 0.01pf
C17 0.022µF

Potentiometers
VR1 1001d2 Lin
VR2 25k0 Lin preset
VR3 25kf2 Lin preset
VR4 470kD Lin. preset
VR5 4.7kf2 Lin. preset

C18 0.01µF
C19 0.022µF
C20 0.047µF
C21 0.022µF
C22 0.01µF
C23 0.015µF,

De -emphasis
C24 0.33µF
C25 2µF or greater.

Tantalum bead preferred
C26 0.047µF
C27 470pF,

2% Polystyrene
0.22µF
0.22µF
0.01µF

C28
C29
C30

Diodes
D1 AA119
D2 AA119
D3 BZY88, 15V Zener, 400mW
D4 BZY88, 13V Zener, 400mW
LED1 Light emitting diode

Integrated Circuits
IC1 CA 3053
IC2 CA 3089E or TDA 1200
IC3 MC1310P or CA1310E

Inductors
L1 Single quadrature, KACS K586 HM or

Double quadrature TKACS 34343 AVO
and TKACS 34342 AVO from Toko U.K.

L2 R.F. Choke, 22p.H

Miscellaneous
Head Larsholt 8317-501 stereo

tuner head, f.m.
Tuning meter MEI 0-150p.A Full -View panel

meter
Ceramic Filters F1, F2 CFS 107M (Toko)
Assorted wire, co -axial cable, p.c.b., 14 -way edge
connector, metalwork brackets, nuts and screws
etc.

decoder switching to stereo mode when the audio is
too weak to give good signal-to-noise ratio.

Indication of stereo presence is given by the light
emitting diode LED1 which is wired in series with
a 1.21(01 resistor. This latter drops the voltage across
the diode to around 1.6V at 20mA. As most diodes
give adequate light emission at this current this seems
sensible even though the i.c. is capable of driving
up to 100mA if necessary.

The decoder and associated de -emphasis com-
ponents are mounted on one board as shown in Fig.
8.4. The master negative for this board is shown
in Fig. 8.5 and two combined scrap views show the
orientation of the board in its edge connector and
the mounting of this latter under the master tone
control board in Fig. 8.6.

Assembly of the decoder board follows normal
p.c.b. assembly procedure although it will be noted
that several components from the decoder and
tuner -associated circuitry are in fact mounted in the
wiring, as it were. Thus R3 and R4, C4 and D4 are
all mounted on the edge connector carrying the
decoder board. The l.e.d. is mounted in the tuner
fascia just above the tuning meter. C28 and C29
can be mounted on the pre -amplifier board.

Wiring from the decoder board is passed down
the side of the fascia to the fanning-strip/switch
assembly described in the last part for interconnec-
tion to the remainder of the looming.

OSCILLATOR ALIGNMENT
When the tuner/decoder system has been com-

pleted it is necessary to set the decoder oscillator.
This is a simple procedure requiring that one tunes
to a known broadcast and then adjusts VR5 until the
pilot light illuminates. This of course assumes a
stereo broadcast is taking place.

Stereo output should now be heard from the
loudspeakers.

If an oscilloscope is to hand the adjustment can
be made perhaps more accurately by connecting the
'scope to the v.c.o. test point TP1 (pin 10 of the
i.c.) and adjusting VR5 until a 19kHz waveform
(55kts cycle time) appears. Equally, a counter/timer
could be used to register 19kHz.

Tolerance of this value is +3 per cent or 580Hz
either side of 19kHz.

I.C. HOLDERS
An important point is the use of i.c. holders with

these types of i.c.s. It is always advisable to use
holders since this gives the obvious advantage of
being able to remove the i.c. later and in any case
some manufacturers revoke their guarantee if their
particular products have been soldered in position as
there is always the risk of thermal damage occurring.

It will be appreciated that each additional item
of equipment inserted in the Rondo is an extra load
applied to the power supply. In general terms this
is no problem since the p.s.u. is well able to deal
with the demand placed on it. However, the prob-
lem is easily overcome if it does arise by simply
turning TR6 of Fig. 3.1 in Part 3 "on" a little more.
This can be achieved by simply lowering the value
of R32 in the same figure to 47001.

Next month: Construction details for the tuner board
and mechanical assembly
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EVEN in this day and age it is not unusual to find
cars stranded at the side of a motorway after

having suffered boiling perhaps through loss of a
fan belt or a burst hose.

Remembering that most vehicles are fitted with
some form of temperature indicator for water tem-
perature this sort of event only serves to indicate just
how little attention is paid to the various dials by
a driver, particularly when coping with things like
motorways.

Oil, water and indeed battery charge, are all
indicated visually and their loss, which can occur
quietly and seemingly unnoticed, can have very dam-
aging results including seized engine bearings or the
like. So clearly what is needed is some form of
audible indication in the event of failure of these
parameters.

The present circuit was designed to give an instan-
taneous audible alarm if water temperature, oil pres-
sure or generator output assume a fault condition.

SKI

7
roar of

3 socket

b c e

TR1-TR6

TR1

RI

160

INPUT1
(Pin 6)

330

CAR

SYSTEMS

MONITOR
BY J.P. PERRY

The circuit is fairly simple and would probably
cost in the region of £3 which is cheap in compari-
son with the cost of replacing a damaged engine or
even carrying out a minor repair with labour costs
in the £3 per hour region.

PRACTICAL CIRCUIT
A circuit is shown in Fig. 1. Three inputs can

be connected to detect the presence or absence of
voltage at for example the car temperature gauge,
the ignition warning light and the oil pressure switch.
In each case if the respective point is connected to
chassis (earth) an alarm condition can be said to
exist.

If this occurs current is taken by the associated
one of the three diodes DI, D2 or D4. TR3 becomes
saturated and 12V is applied to the astable TR4/
TR5. Protection diodes D6 and D7 prevent the
breakdown of the base/emitter junctions of these
latter devices.

3 3kfl 16914

BC184

R2 VR1

160

D2

16914

03

47V

R6

22

Ida

INPUT2
(Pint)

2N3702

D4

16914

05

6 8V CI
10

R7 oF

2 2

4PUT3
lPin 4)

R9

D6

16914

RIO

10

C2 60

100n F

TR4 TR5

P14 F51

C3 47n
Pin15 1A

}I

10
F

811

10

ILO C4

100nF

BC184 BC184

0 51

+12V from
ignition SF itch

LPI

RI2

1TTR6

26 3705

R13

D7 160
N914

C5

479F

12V

Pin 3

%ins 267

LS1

an

09

614

Fig. 1. Circuit diagram of Monitor
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The astable is connected to a final transistor TR6
to drive a loudspeaker which may be any 2 to 3 inch
3 to 30 ohm device. The level of output is variable
by choice of a suitable value for R13, 11a/ being a
suitable value to start with.

LAYOUT
Veroboard is used for the layout and cutting pat-

tern and component locations are shown in Fig. 2.
No particular problems exist as far as the board

is concerned except perhaps with the diodes with
which care should be taken when bending the leads
to avoid cracking the glass bead.

Whilst the circuit is shown for negative earth
vehicles, the positive earth version can be catered
for quite simply. It only requires that the npn
transistors be replaced with pnp and the pnp
with npn, that the diodes be reversed and the
electrolytic capacitors similarly turned round.

Whilst BC184's are specified together with
2N3702's and 1N914's almost any small signal tran-
sistors and diodes can be used.

TESTING
Before wiring in to a vehicle it is best to check

that all, is functioning properly. Simply apply the
12 to 15V supply and temporarily connect input 1,
the water temperature gauge input, to +12V. There
should be no output.

If now any one of the inputs are connected to
ground, an output should be obtained at the loud-
speaker.

The volume of this buzz can be varied by select-
ing R13 to suit requirements.

CASE
Thus far we have only discussed a Veroboard

assembly which, for use in a vehicle, should obviously

RI

VR I

7111317 -
Rs ti'

3

QT
6

PIN

TRC

PIN

TR3 R12

R11 I

TR5

R1O
5

R6

RI

O

Fig. 2. Component layout on Veroboard, the copper track cuts being
shown as white cut-outs

COMPONENTS . . .

PIN 3

PIN 5

+125

PIN
287

OV

Resistors Transistors
R1 un R3 10k TR1, TR2, TR4, TR5 BC184 or BC182, BC183,
R2 330 CI R9 1k 0 BC107, BC108, BC109
R3 15k S2 R10 10k 0 TR3 2N3702 or 2N3703
R4 3.3k SI R11 10k 0 TR6 2N3705 or 2N3704, BC182,
R5 3.3k 0 R12 1k0 BC183, BC184, "L" types
R6 2.2k 0 R13 1k S2 (see text) Note that when selecting alternatives care should
R7 2.2k 0 R14 47 0 be taken with the pin connections.
All iW carbon film

Potentiometers
VR1 1k 0 preset

Capacitors
C1 1014F electrolytic 16V
C2 100nF ceramic
c3 10tLF electrolytic 16V
C4 100nF ceramic
C5 4.7tLF Tant. bead. 35V

Diodes
D1, D2, D4, D6, D7 1N914 or 1S914, 1S44, 1N4148

,D3 BZY88 4,7V Zener, 400mW
D5 BZY88 6.8V Zener, 400mW

Miscellaneous
SK1 6 -pin DIN.
Veroboard, Veropins, aluminium box, connecting

wire, fuseholders, switch and lamp if required,
solder, etc.
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be cased in some form of protective box. In the
prototype this took the form of a simple aluminium
case and lid, with the Veroboard mounted on sup-
port pillars in the lid.

Wiring access to and from the circuit is provided
via a 6 -pin DIN socket SKI mounted in the lid. As
the whole assembly of lid and board is only a
matter of an inch deep clearly the box can be quite
shallow but it is best to use a box which can be
screwed up and properly sealed against ingress of
moisture from the engine compartment or wherever
it is located on the vehicle.

INSTALLATION
It is probably wisest when installing any equip-

ment in a vehicle to first of all disconnect the bat-
tery so as to avoid any damage from inadvertent
shorts. Power supply to the unit is connected from
the ignition switch, switched side and the inputs 1,
2 and 3 are connected respectively to the water
temperature warning light or thermometer, the oil
pressure warning light or block switch and the

Interior view of Systems Monitor
showing completed unit

generator output terminal or terminal "A" on the
ignition light.

The battery may now be reconnected and no out-
put should be obtained.

If the constructor has wired in the extra com-
ponents Si, FS1 and LP1, then when the ignition
is switched on LP1 should come on but there should
still be no output. Switching Si to the "on" posi-
tion should extinguish LP1 and the unit is now
"armed" for operation. In fact an ouput should be
obtained because of course there is no oil pressure
or generator output.

Starting the car should silence the output but if
this fails it may be necessary to adjust VRI.

The vehicle should now be driven round for a
while till engine temperature reaches its normal level
and VR1 is again adjusted till the output buzz is just
extinguished. This is all the setting up required with
the possible exception of small adjustment to make
up for the difference between summer and winter
temperatures.

BOOK
OM%

I.E.E. REGULATIONS FOR THE ELECTRICAL
EQUIPMENT FOR BUILDINGS
224 pages. Price £1'50

I N Great Britain, the Institute of Electrical Engi-
neers has, since 1882, issued rules and regulations

relating to electrical installations in general.
The regulations delineate the essential requirements

for inspection, installation, testing and maintenance
of consumers installations.

From time to time these are revised and amended,
and this reprint incorporates all those amendments
up to May 1974.

They are completely accepted by the Electricity
Board. Local Authorities, Insurance Companies and
consulting engineers as standard practice in the
industry.

Issues are available from I.E.E., P.O. Box 8, South-
gate House, Stevenage.

NEWS BRIEFS

OBITUARY

THE name Bulgin must be one of the best-known in
the electronics field in Britain. Certainly every

follower must have used plugs, sockets and so on
bearing this name.

Thus it is with great sadness that we mourn the pas-
sing of Arthur F. Bulgin, O.B.E. the founder of the
company bearing his name. He has served our industry
for 51 years and, indeed, his country as well, and it is
a mark of his astute judgement that the A. F. Bulgin
company is the only one in the industry to show a
steady rate of growth since the last war.

Chairmanship of the company continues in Mr Bul-
gin's son, Mr Ronald Bulgin, M.A., C.Eng., M.I.E.E.,
who also shares joint managing directorship with
A.F.B.'s brother, Mr Stanley Bulgin.
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tuning in to ESP
Our correspondent, Peter Verwig, recently attended the IEEE lntercon show in New
York. Among the usual mass of technical and marketing papers read at the
conference was a session on " New Advances in Parapsychology ".

The chairman of the technical
programme committee, Jack Raper,
was one of the doubters on the
advisability of including a para-
psychology session in the Inter-
national Convention and Exposition
of the Institute of Electrical and
Electronic Engineers in New York.
In the end, the session went ahead
and, if not exactly a sensation, it
certainly caused a stir among the
coolly -calculating, logically -minded
scientists and engineers who formed
the audience.

LECTURERS
The one aspect in favour of the

session was that though the speakers
may have had odd ideas, some of
which might be classified as kinky,
they did at least have the credibility
of being engineers with normal
levels of engineering objectivity and
were clearly not the crankier type
of mystic living on emotion rather
than scientific fact.

Two of the speakers, E. Douglas
Dean and John Mihalasky were
from the Newark College of Engi-
neering and the third, James B.
Beal, hails from NASA, Hunts-
ville, though he was careful to point
out that he was speaking as a pri-
vate person and NASA was in no
way involved.

All three speakers were firmly
convinced that such phenomena as
extrasensory perception (ESP), pre-
cognition and telepathy were not
only possible but also capable of
detection and measurement in the
scientific sense although much re-
mains to be done.

TELEPATHY
The main practical work of E.

Douglas Dean has been in telepathy.
For his experiments he uses the
plethysmograph, an instrument used
in medicine for over a hundred
years. It records a change in volume
with correlation against blood cir-
culation in the extremities of the
body, for example the finger tip.

In the ordinary way a person has
no control over any variations, but
it has been shown that what we
might loosely term "emotion" causes
involuntary vaso-constriction lead-
ing to a lowering of blood volume
in the measured part of the body.
Dean's apparatus is considerably
more sensitive than the old medical

plethysmograph and incorporates a
pressure capacitance diaphragm
pick-up and a continuous chart
recorder which records the normal
pulse of the heartbeat and any
vaso-constriction as a pronounced
dip below the average baseline.

The "subject" lies on a couch
with a finger connected to the
instrument and in an adjacent room
the "agent" picks up a card on
which is inscribed a name which
may or may not have significance
for the subject. Some cards are
blank. The subject doesn't know
what is on the cards, or the order
in which they are shuffled.

The agent looks at each card for
twenty seconds. Blank cards showed
no response and cards with names
only showed subject response on
the recording pen when they had
some emotional significance, for
example a close relative, and the
pen deflection was most pro-
nounced when there had been recent
anxiety or other strong emotion in
connection with the name.

In one test the subject's two-day
old new-born baby's name was on
the card and the resulting vaso-
constriction was so severe it took
over a minute for the recorder to
return to baseline.

The experiments were repeated
with the agent enclosed in a fully
electrically screened room and this
had no effect, indicating that what-
ever the communication medium
between agent and subject it was not
affected by screening. Long distance
tests have been completed north to
south from New York to Florida,
a distance of 1.200 miles, and east -
to -west from Newark, New Jersey,
to Bordeaux, France. Amazingly,
the effect was also recorded with the
agent 35ft under water in Florida
and the subject 4,000 miles away in
Zurich, Switzerland.

The underwater test opens up the
possibility of communicating with
submarines submerged at great
depth, of greatest potential value in
the event of disabling disaster. The
technique would involve the use of
pre -arranged time slots and the
Morse code with stimulus, for ex-
ample, representing a dot and non -
stimulus being a dash. The data
rate would be very slow but over
a period of hours it is thought
that comprehensible communication
could be possible.

An important finding by Dean is
that using electronic equipment to
establish emotional response shows
scientifically that one person in
every four has some level of ESP
ability.

FIELD EFFECTS
James B. Beal maintains that elec-

tric fields have important effects on
the body. He has gone as far as
to fit a 500V positive field
generator in his car to alleviate
fatigue. He has also reared beans in
a 2,000V positive electrostatic field
and recorded a four -day earlier ger-
mination compared with a control
group outside the field.

The same apparatus was used on
a badly asthmatic child with bene-
ficial results. Tests on typists
showed an enormously lowered
error -rate if they sat in a strong
field.

Beal recalls that the ancient
Chinese knew, perhaps instinctively,
that beneficial health, mental and
spiritual qualities could be obtained
by proper geophysical orientation of
homes and religious shrines in rela-
tion to the earth's magnetic poles,
subterranean streams, geology and
topology. It is even suggested that
many mental patients are not ill
but merely hypersensitive to field
effects and, of course, it is well
established that natural phenomena
such as hot' winds containing an
excess of positive ions, especially
in the Middle East, induce both
physical and mental maladies in the
population.

It was also suggested by Beal that
ESP can be developed in suitable
subjects by teaching machines. One
such is commercially available.

SEEING THE FUTURE
Working on precognition (seeing

into the future), especially in the
realm of creative ideas in engineer-
ing and business has been studied
for many years by Dr. John
Mihalasky.

The successful engineer or busi-
nessman is often said to have intui-
tion or insight in addition
to ordinary levels of logical
thought. The brilliant solution to a
problem is often conceived "in a
flash" from the unconscious mind
spontaneously and frequently at
very odd times and in peculiar cir-
cumstances.
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THE oldest known power source is the sun and
there have been many ways devised to use its

energy. Until very recently none have with-
stood the march of technological progress. Modern
technology is now able to provide ways of making
use of a very small fraction of that power that is
always available.

The utilisation of solar energy has also been
limited by economic reasons; the techniques for
many applications have been known and fully proven
but the cost of using them has made it totally
uneconomic.

PHOTOCELLS AND SATELLITES
The basic component for the conversion of solar

power into electrical power is the photocell and
this was introduced, as a production device, in 1957.

This cell, in the form of a silicon photovoltaic
semiconductor diode, has been the prime power
source on earth orbiting satellites since the first was
launched in 1957. It is therefore not surprising that
industry is now using this well established, fully
proven space technology as a source of pollutionless
terrestrial power.

GROWING SILICON CRYSTALS
The photovoltaic cell is produced from silicon, the

second most abundant element on earth.
A seed of pure single crystal silicon is dipped

into a bath of molten silicon and rotated and slowly
withdrawn, in an inert atmosphere, producing a
bar of almost pure single crystal silicon.

The silicon is required to be doped with small
quantities of impurities to control its conductivity.
These impurities are introduced into the bath of
molten silicon so that the withdrawn bar contains the
correct level of dopants.

Early technology imposed a limit on the diameter
of bar that could be pulled of about one inch, but
recent developments have seen this increased very
significantly, and it is now usual for 21in diameter
bars to be used.

The bar of silicon is then cut so that circular
slices of defined thickness are produced. The majority
of cells produced for satellite applications have used
silicon slices 300 micron (one micron = 10-6 metre)
thick but a new generation requires cells of 200
micron thick. The thickness of silicon used does not
affect production processing.

Almost all silicon produced for cell applications
is boron doped so that it will conduct by means of
positive charges or holes, and for this reason is
called p -type.

PHOTOCELL PRODUCTION
The production of a photocell involves several

basic steps and these may be listed as follows:
1. Diffusion of pn junction
2. Contact formation
3. Coating

The creation of the pn junction is achieved by
the controlled diffusion of an impurity into the p -
type silicon slice. The impurity used is phosphorus
which is introduced into the diffusion furnace as a
vapour, the depth of the diffusion being a function
of time and temperature.

The basis of operation of the photocell is such
that when photons (light particles) strike the cell
surface, close to the pn junction, positive charges
(holes) and negative charges (electrons) are pro-
duced. The electrons will tend to travel towards the
n -type silicon and the holes. towards the p -type sili-
con. If connections are made to the n- and p -regions
electric current can flow into an external load.

METALLISED CONTACTS
The next vital production stage is thus the deposi-

tion of a metallised contact structure. The p -contact,
on the rear face of the cell, can cover the total cell
area, but the design of the n -contact, on the front
or active surface, is critical to the performance of
the cell.

*Electronic Component. Division, Ferranti Ltd.
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The requirements are many and varied and, in
some cases, conflicting. For maximum cell output
the contact must mask minimum cell area but
must have sufficient cross-sectional area to handle
the photon generated current.

Thick metallisation must be avoided as severe
stresses can be set up on thermal cycling and, in
the extreme, this stress could be sufficient to break
the silicon. The metallisation must have good elec-
trical and thermal conductivity, must be easily
contactable, and should not degrade or cause
degradation in any encountered environment.

The process by which the metallisation pattern
is defined must also be of sufficient accuracy that
overalJ pattern tolerances are maintained. Pattern
definition is achieved by a photographic mask and
the metallisation used on the satellite cell is a com-
posite structure of nickel, copper and gold.

The nickel gives the ohmic contact to the cell, the
copper gives the electrical conductivity and the gold
prevents contact tarnishing.

The pattern defined on the satellite cell is a
narrow top contact bar and then 24 narrow fingers
running down the length of the cell. These fingers
are typically 25 microns wide and five microns
thick. The multiplicity of these fingers optimises the
collection efficiency of the photon generated electric
current.
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Pmax 64 mW
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Fig. I. Power outpt.t characteristics of a typical
solar cell

Fig. 2. Drawing of a flexible
fold -up solar array. Each
paddle is about one metre
wide by five metres long

OPTIMISING CELL PERFORMANCE
On bare silicon, light striking the active cell surface

will be partially absorbed but a certain percentage
will be lost due to reflection. This percentage can
be significantly reduced if a quarter wavelength thick
transparent dielectric layer is deposited on the cell
surface.

The refractive index of this layer is chosen to
optimise cell performance. Early cells used either
silicon monoxide or dioxide but the latest technology
uses titanium oxide.

The almost universally used cell size for satellite
applications has been 2 cm sq and the output power
from a cell of this type is typically 62mW at 25°C
when illuminated with air mass zero sunlight at
140mW/cm2. This gives an overall power conver-
sion efficiency of 11 per cent.

Fig. I shows the output characteristics of a typical
solar cell.

The power requirements for a satellite have always
demanded a cell of maximum power, from minimum
area, at minimum weight and this has dictated that
the cell produced to satisfy this requirement is of
the highest possible performance.

SATELLITE SOLAR ARRAYS
Satellite solar array design has followed two dis-

tinct channels, both of which offer advantages and
disadvantages in the satisfying of an overall system
requirement.

In one case the cells are mounted on a cylindrical
body which spins with its axis perpendicular to the
sun. In the other case the cells are mounted on
deployed paddles which are sun orientated.

To give some idea of sizes involved, the recently
launched communications satellites designated
Intelsat 4, each carry 50,000 cells mounted on a
cylindrical body, nine feet in diameter and ten feet
high.

This initially will provide almost 900W of power
and will provide power for 5,000 simultaneous tele-
phone channels or ten colour television transmissions.
To provide I kW of power from a deployable array
would require approximately 17,000 cells and, using
two paddles, each paddle being typically one metre
wide and five metres long (see Fig. 2).

THE ADVANTAGES OF SILICON
The justification for the choice of silicon is simple.

As previously stated it is the second most abundant
element and it has been the foundation of the semi-
conductor industry. As such it has seen an invest-
ment in its technology many orders greater than all
other basic semiconductor materials.

The basis of using the experience gained from
developing and producing solar cells for satellite

Practical Electronics July 1974 619



Fig. 3. A terrestrial solar panel as used for marine
applications

applications is that the silicon voltaic cell has been
the prime power service in over 700 American and
some 500 Russian spacecraft of varying type.

From this background the selection of a silicon
photovoltaic cell as a design start point for terrestrial
power applications was inevitable and inarguable.

POSSIBLE ALTERNATIVES TO SILICON
It should not be thought that silicon is the only

material suitable, and some effort has been devoted
to other semiconductors.

The most notable of these have been gallium
arsenide and cadmium sulphide. The former is able
to withstand high temperatures and thus is able to
generate at intensities 1,000 times greater than sun-
light. The problems of heat dissipation must still
be solved, however, before it can be considered to
be technically competitive, but on cost it must be
extremely doubtful if it can ever be considered to
be an economic alternative.

Cadmium sulphide offers a cheap means of pro-
ducing a photocell of considerable area in a flexible
sheet form. It does, however, suffer the disadvantage
of much lower conversion efficiency, and hence will
only ever be able to be suitable for that market
segment that can accept no restrictions on area.

TERRESTRIAL SOLAR POWER
The initial choice of cell for terrestrial use was

dictated by availability, and 2 x 2cm reject satellite
cells were used. These were cells that failed to fully
satisfy the most stringent electrical and physical
requirements of a space satellite specification but

which would work quite happily when mounted on
a terrestrial panel.

The panel was designed to provide 400mA at 15V
in the equivalent of bright sunlight, and required
for this output 156 cells interconnected as 39 cells in
series with four cell strings in parallel.

MARINE ELECTRONICS
The design and construction of this panel, ideal

for off -shore repeater or navigation aids, is not really
suitable for the larger volume commercial business.
A fast expanding market is that of marine power
generation. The use of instrumentation and electronics
on yachts and power boats is ever increasing with
very little regard for the state of the onboard battery.

A small solar panel permanently mounted on the
boat is extremely attractive from an economical and
-environmental standpoint. The use of solar panels
in marine applications will, however, be limited by
price considerations and only when a panel can be
produced at a low enough price will full market
penetration be achieved.

LARGER SLICES
The techniques for the production of refined

single crystal silicon have not stayed stationary and
manufacturers now have readily available large area
slices. This realises a slice diameter of typically 6cm
and allows the use of cells of this size and propor-
tional power rating.

Based upon expected conversion efficiencies the
output from a circular cell of diameter 6cm should
be 500mA at 470mV when measured under
100mW/cm2 simulated sunlight at 25°C.

The front active cell surface will have a simple
metallised contact pattern and the back face will be
fully metallised. The interconnection of cells must
be performed simply, easily and reliably, to permit
the building of the basic power modules.

Based upon the major market requirement for
recharging nominal 12V batteries the voltage capa-
bility of the module is defined as greater than 13-8V.
Thus a basic power module can be defined as 30 cells
interconnected in series.

The expected output from the package under simu-
lated bright sunlight conditions will be 500mA at
12V. The calculation for overall charging rate must
be subject to some hypothesis as to expected weekly
hours of sunlight and at what illumination intensity.

AVERAGE SUNLIGHT
The average daily hours of daylight during

summer can be considered to be 15 hours. The
Meteorological Office estimate for hours of sun-
shine on the South coast of England is a daily
average of 7 hours. Assiming this to be at 75 per
cent intensity, this is equivalent to 525 hours at full
sun.

Thus the daily output charge from the panel will
be 2-6amp-hours. Based upon a five-day week for
charging and the boat being in use the other two
days this gives an average weekly charging capa-
bility of 13amp-hours, neglecting any charging that
can still take place during the time the boat is in
use.

The expected current drain, based upon estimated
usage of electronics and ancillary electrical equip-
ment, is of this same order, 10 to 15amp-hours, so
the projected panel size would seem suitable for this
market.
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OTHER APPLICATIONS
Usage of this type of panel is by no means limited

to marine applications. A similar application, and
one that is being studied closely, is for use with
caravan trailers.

The power output requirements for a solar panel
.n this application are almost the same as on board
a boat amd hence the market can, hopefully, be
catered fo- with an identically produced product.

Remote or unmanned automatic operation of road
signs i receiving great attention, especially in the
use of danger signs for such hazards as road works.
The often seen flashing amber lights denoting road
repairs epuld be easily solar powered.

Built-in rechargeable batteries could be charged
during daylight hours for operation at night. The use
of this type of power source could easily be extended
to cov motorway hazard lights, emergency tele-
phone :systems and many monitoring devices.

Solar ocrwer gives to these applications the advan-
tage of freedom from main power links and must
improve their suitability for utilisation in many more
wide rarging areas.

FORESTRY AND METEOROLOGY
These applications are ones that are commonly

encountered by a wide cross section of the public
but extensive markets exist in less well known areas.
Forestry req Ares extensive use of remote automatic
equipment 'or such applications as fi-ewarning and
portable o- remote communications. The use of this
type of power source is also available for weather
monitoring, rain gauges, flood warning, seismic
detecticn. The list can be almost endless.

Two app!ication areas that will demand a high
reliabiLt / factor are those of remote area repeater
links for communications and off -shore navigation
aids.

REPEATER STATIONS
MicrJA-co. e relay stations and telephone repeater

stations ar.: often situated in some of the remotest
parts of the world and are required to remain in
unattended trouble -free operation for periods of a
year or longer. It can cost a great deal of money to
transparl people and spares to these sites for servic-
ing and re 3air and it is therefore essential that
frequency 0' visits is as low as possible.

Photograph of a satellite built by the Hughes
Aircraft Company for NASA and launched in 1966

Photograph taken from Skylab .? showleg tie
deployed solar arrays

POWER PRODUCTION
The present major energy crisis has spurred even

greater discussion and thought towards ways of pro-
ducing, economically, consumer electrical power,
such that it can be considered a realistic alternative
to power produced from fossil fuels.

Two ideas, once considered close to science fic-
tion, are being discussed. One involves a large
solar farm in a flat desert region and the other a
large solar array in synchronous orbit above Ihe
earth beaming r.f. power to a terrest,a1 station.

Power would be taken away on a National Grid
type system. The problems of maintaining the solar
blankets can be imagined and no acceptable solution
has been found.

ORBITING SOLAR ARRAYS
The orbital power station having two large arrays,

totalling 7.3 x 2.7 miles, is the current design
thought and these would flank a microwave trans-
mitting antenna that would be 0.63 miles in diameter.

It is intended to try and fly a prototype satellite
in 1990 and a commercial version could be flying at
the end of the century.

THE SOLAR POWER AGE
The world markets for small commercial systems

currently demand a high technology product in large
volume at low cost but this is only the smallest tip
of some vast technological iceberg. A technological
miracle is in the making and it is one that could
revolutionise our outlooks.

The photovoltaic cell and the solar array will
become everyday commodities known to all. They
offer a method of saving our precious and
dwindling stocks of fossil fuels for processes that
require these and they will provide an economic
pollution free energy solution based upon a natural
power source that will never be diminished.

We have seen the Stone Age, the Iron Age, the
Industrial Revolution, the Space Age. The possi-
bility of a Solar Power Age must not be dismissed
or taken lightly.
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WHAT'S IN A NAME?
We are all certain to be sub-

jected during the next few months
to growlings, grumblings, even
open hostility directed towards the
so-called multinational companies.
In fact the very word multinational
has now joined other political
jargon words like racist, fascist,
red, speculator, capitalist, terrorist
in a fully emotive sense.

Multinational, in short, has be-
come a word of abuse. Nothing to
do with injection of capital and
creating employment and wealth
in underdeveloped or otherwise
needy areas, and everything to do
with faceless (indeed, probably
heartless as well) exploiters count-
ing their gold in plush offices
thousands of miles away. No won-
der some of the great multinational
companies are keeping a low
profile and, for one or two of them,
with very good reasons.

Most of the outcry is directed
against US -based multinationals
but it has to be remembered that
nearly all the great British com-
panies operate multinationally, as
do those of France, Germany and
Italy.

I rather liked the argument put
forward recently by the German
Siemens group to an American
audience in defence of their
penetration of the US market by
acquisition of US companies as
well as direct sales from Germany.
Siemens, said their spokesman
Bernard Mayer; is a World Com-
pany and this has been true ever
since the company was founded
by Werner von Siemens, 126 years
ago. He quoted the installation by
Siemens of the 7,000 mile London
to Calcutta telegraph completed in
1870 as an example of operating
on a world scale. And 'he pointed

out that Siemens' advanced tech-
nology products, which demand
two million dollars R and D ex-
penditure alone every working day,
could not be supported by domes-
tic sales alone.

In the United States, Siemens
has now grown from a handful of
market research men 20 years
ago to a sales and production
force o) 2,000. Steady, rather than
dynamic growth, and still only a
drop in the vast ocean of the US
electronics and telecommunica-
tions industry.

My own rough guide lines for
goodness factor in multinationals
operating in 'Britain are that they
should be British -managed, have
good export potential, have some
element of in-house R and D (i.e.
not be lust an overseas production
unit), and make a genuine con-
tribution to the economic and
social life of the country. Fortun-
ately. there are more companies
like this than of any other sort.

I suppose Mullard (Dutch -
owned) is the most notable
example and of the more recently
established companies, Hewlett-
Packard (US -owned) has an im-
peccable record. But there are
many others and it will do us all
good when confronted with mind-
less political slogans to pause and
think.

CUTTING THE COST
Electronics, because of its steady

advance in solid-state technology,
is uniquely running against the
tide of rising world prices. You
get more value per unit cost every
year. The electronic watch Which
last year cost £100 will cost you
£30 by 1978 according to industry
forecasts.

It's all to do with volume. Last
year solid-state watch sales were
250,000 in a world market of
185 million watches, only 0.14 per
cent. But by 1978, say the pundits,
in a projected market of 227 mil-
lion watches, the solid state watch
will have 51 million sales or 22.46
per cent of the total market. By
that time the cost of the C/MOS
LSI chip will have dropped from
10 US dollars to 2.50 dollars, the
digital display from 9 US dollars
to 2 dollars, the quartz crystal
from 3 US dollars to 2 dollars and
even labour (presumably through
automation) from 5 US dollars to
2 dollars.

Take a single -chip electronic
calculator. In 1970 the semi -con-
ductor manufacturers made an
"introductory offer" at 30 US
dollars per chip. Last year, the
price of the chip had plummeted
to 5 dollars. This year the price
is 4.50 dollars and the I.e.d. dis-
play is now 50 cents a digit instead
of a dollar. The complete hand-
held calculator, albeit of the
simplest type, is expected to fall

in cost to 20 US dollars by 1975,
well under £10 at UK prices, the
limiting factor being promotional
costs because intense competition
encourages heavy expenditure on
advertising.

The cost of a single planar tran-
sistor in 1959 was 50 US dollars.
By 1976, when it should be pos-
sible to buy the cheapest calcu-
lator chip of some 3,000 transistors
for 3 US dollars, the cost per tran-
sistor will work out at 0.001 of a
US dollar. That's not the end of
the story because if all these tran-
sistors were discrete and had to
be hand -wired with external wiring
at a cost, say, of 10 US cents a
wire installed, then the total cost
would be astronomical.

The big question now is whether
the semiconductor wizards can
achieve the same order of cost
reductions in solar cells for com-
mercial and domestic use to alle-
viate the energy crisis? One line
of research is to fabricate the cells
in continuous ribbons instead of
individually, but even the optimists
concede that it may be another
ten years before a hundredfold
reduction in cost is achieved. This
is the order of cost reduction
needed to make economic the
direct conversion from solar to
Plectrlcal energy.

INSPIRATION
We could ail kick ourselves at

times for not spotting the obvious.
The trembler bell in a telephone
has been around ever since the
telephone was patented by Alex-
ander Graham Bell in 1876. If ever
a mechanism needed up -dating
it's that "oldy" in the base of your
phone.

Mitel Canada Ltd. have come
across with the answer, and it's
an answer with enormous market
potential. A replacement panel
incorporating a 2 -inch loudspeaker,
amplifier and control circuits.

The all -electronic bell gives a
pleasant ringing tone, as good or
better than any electro-mechanical
bell, and it has the advantage that
it can also be used for ordinary
loud -speaking messages. On a
PABX system in a hotel, for
example, the operator can make
an emergency announcement to all
rooms simultaneously or individual
announcements to selected guests
without the receiver being off its
rest. If you are using the phone at
the time, then the announcement
automatically breaks into your
conversation.

It is claimed that the Mitel
"Mitone" signalling system can be
manufactured to sell at the same
cost as the old-fashioned single -
purpose bell. Another advantage is
that drive voltage is much lower
and more in line with the require-
ments of modern electronic
switchboards.
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WHAT READERS SAY

BASI ELECTRICITY(5vois)
ELECTRONICS(6vols)
TELEVISION(3vois)

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 aeries
will be of ex-

ceptional value in
training mechanics and

technicians in Electricity,
Radio and Electronics.

I would like to say how easy your books are to study.
B. B.. London

I purchased Basic Electricity and I have found them to
be the best books of their kind that I have ever read.
Will you please send Basic Electronics.

G.S.. Portsmouth
"EVERYTHING IS MADE SIMPLE" which
makes reading a pleasure. V.S.. Farley
"BOOKS ARE WONDERFUL" thank you.

A.C.S.. Colwyn Bay
I earnestly relieve these manuals make the subject
become a "Cake Walk''. S.S.. Lewisham

r

11(DCD7
GUARANTEE

Should you be, in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £5 30 0
BASIC ELECTRONICS 6 parts £6 40 0
BASIC TELEVISION 3 parts £3.60 0

Tick Set(s) required. Prices include Postage
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

7HP

HOME RADIO
COMPONENTS

Only 55p.
plus 22p AND

PACKING

r

POST THIS COUPON
with cheque or P.O. for 77p.

The price of 77p. applies only to catalogues purchased by
customers in the U.K. and to BFPO addresses.

The Catalogue
you MUST
have!

Details of our popular
Credit Account Service
and our Easy Ordering
System are included
in the catalogue.

====
,064 I

Name

Address

HOME RADIO (Components)LTD. Recd. No. 912966 London
Dept. PE, 234-240 London Road, Mitcham CR4 3HD
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SCORPIO Mkt
ignition system kit
new from
ELECTRO SPARES
* 6 OR 12 VOLT
*+ VE AND - VE GROUND

Here's the new, improyed version of the original Scorpio
Electronic Ignition System - with a big plus over all the other
kits - the Electro Spares Kit is designed for both positive and
negative ground automotive electrical systems. Not just + ye
ground. Nor just -ve ground. But both I So if you change cars,
you can be almost certain that you can change over your
Scorpio Mk. 2 as well.
Containing all the components you need, this Electro Spares
Scorpio Mk. 2 Kit is simply built, using our easy -to -follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembly. Quickly (*Bed to any car or motor cycle.
When your Scorpio Mk. 2 is installed, you instantly benefit
from all these Scorpio Mk. 2 advantages:
* Easier starting from cold * Firing even with wet or oiled -up
plugs * Smoother running at high speed * Fuel saving
* More power from your engine * Longer spark plug life
* No more contact -breaker burn.

Electro Spares prices:
Deluxe Kit only £11.50 inc. VAT and p &p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or 12V system.
Send SAE now for details and free list.

FM VARICAP STEREO TUNER
As featured in the May 1973 issue of 'Practical Electronics'.
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and all components - pre-set Mullard
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results - or send it back, and
we'll return it in perfect order (for a nominal handling charge).
Electro Spares price only £28.50 inc. VAT and p & p.

'GEMINI' STEREO AMPLIFIER
A superb unit with a guaranteed output of 30 watts RMS per
channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours now I Depending on your choice of
certain components, the price can vary from £50 to £60 inc.
VAT and p & p.
* All components as specified by original authors, and sold

separately if you wish.
* Full constructional data book with specification graphs,

fault finding guides, etc. 55p plus 4p postage.
* Price List only. Please send S.A.E. (preferably 9 x 4

minimum) for full details.

ELECTRO SPARES
7/1c Compoliont Cryan, of tlo, Noltli
288 ECCLESALL RD., SHEFFIELD Sll 8PE (D)
Tel: Sheffield 10742) 668888

INFI111115
MON E Y BACK IF NOT SAT IS F I ED
all brand new,_ full spec. Top grade.

Free fabulous NEW catalogue. Send SA.E.

data snore
red 1,,ti

LEO's 17 ! 111289p. &clip22p
BIG'4panel clip &RED LED 28p. GREEN &clip59P
INFRA RED LED Cl. ICphoto amp44p.& amp/switch bil5p

Digital Display 11E1'23. 0 £. 1  6 9
M i n it ron type 0-9dPD11, £1-19. SOCKETS 13p.

IC ELOCki. CHIPS.
Texas etc with 4 displays £12 . 6displays&chip £14. bu.49
Mostek date & alarm chips with 6 displays E19. Pc

parts &case.Nat iona I chip. 4dig it £20.6xE23.

aaa inte4rated eircuits'Prg32c4rfit
741:8pin 29p, to99 &14pin 27p 748 33p 709 21p fully
710 35p 723 59p.5555 timer 79p ZN4I4 rx.£110 built
703 rf if 28P mc 1310 & led £2.76 mc 1339 £1-20 TAD100 & if £2
1AM P+ REGULATOR 7805,5(&7-20)V.86012 isv£1.49
AUDIO AMPS:mfc4000 50p; I &2WEI-19;3WEI-29;6W...

Calc u lator
batt/mains
from£25

gates 7400 etc 16P 7413 32P 7447£1.25 1411 TEL7470/72 32P 7474/7639P 749063P6
749269P 74121 49P.&al I others in cat. low prices.
NEW 16pin counter/driver 90/47 £2.25 D
DI L SOCKETS:Prof esional /gold P.Pins hiA

.1;01o pp .rcobiyilEeN8,146,916ppinl3P

203055 33p.four II. 0C107,1C1011,11C109 all 7p ea
IN914 3p ZENERS BZY88 8p.1A RECTS 50v 3 -I -P 400v 5p.BRIDGE 2Op
FETS:2N3819 19p 2N3823E 2Op 4415E 25P BC182/3/4 101"
BC212/ 3/4 11p BcY70 13p BD131/2 35p ea. BEY51/2/3 15pTIS43 25P
2N2926 Oy 7p 2N3053 15P 2N3702/3/4/5/6/7/8/ 9/10/11 all 9p ea

2N3904/6 14p HEATSINILS 5f/T05 18f/T018 5p .T03:471. 29p TV3 14p
CAPACITORS 25v10,50 TO0uf 5p.DISCS 4p.PRESETS 5p.CARBON -
POTS I IP. witch+IIP.Dual 5 5P. ULTRASONIC TRANSPUCERSS2ea

frifilIPUS FLUORESCENT LIGHTS,8W.13-12VOLT £2.59
ADD 10X VAT TO PRICES. P&P 10P CW01

01191311111:11111015 P.O. BOX 29, BRACKN ELL,BERKS

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three -channel unit from a kit which contains all
components needed to produce an ever changing light display. Takes
its drive from the speaker terminals of a record player, tape recorder
or portable radio. Will drive a total of 2kW of coloured lamps at 240
volts. Supplied complete with PVC covered steel cabinet with holes
ready punched for controls and cable outlets. Master control included.
Coloured lamps not supplied.
Price per kit L12.80.

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 alternatives
if possible.

Approx. size in ins. Price

4 5 2/ 75p
8 6 3 L1.60

II Lof 3 [2.04
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, MVR 15 V.

All priced at L1.98

VEROBOARD
0.1 0.15

24 x lin lop lop
24 x 3/in 179 20P
24 x Sin 29p 29P
3 x 3fin 29p 29P
3 x Sin 3Ip 32p

D.I.L. REED RELAY

Operates direct from 5 volt TTL logic
elements. Normally open contact rated at
0.25A, 100V d.c. Price each L1.50

Our CATALOGUE, priced at 25p post free in U.K., shows most of the
R.S. range of professiona components. Prices include VAT.
All orders over LI POST FREE-U.K. only. Overseas postage at cost.
S.A.E. with all queries please.

CELECTRON-E
P.O. Box No. I, Llantwit Major, Glamorgan, Wales CF6 9YN
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NEWS BRIEFS
MARCONI CENTENARY EXHIBITION

TI0 MARK the centenary of Guglielmo Marconi's birth,
the Science Museum in Exhibition Road, London,

is holding a special exhibition which will run throughout
the summer to about October.

The exhibition consists of a large selection of docu-
ments, and a display of early apparatus together with
many of Marconi's personalia and commemorative
material.

Experiments with radio waves were carried out in 1888
by Hertz and were extended by various physicists in
following years. It was not until 1894 when Hertz died,
that the young Marconi, 20 years of age, appeared on
the scene.

After reading a commemorative article on Hertz he
began experimenting in the attic of his parents'. large
villa near Bologna, Italy. By the summer of 1895 he
had transmitted a signal over a few yards using a simple
spark gap transmitter, and coherer type detector.

By August 1895 Marconi had achieved transmission
over 11 miles. The Italian government remained unim-
pressed and so Marconi set sail for England.

Following preliminary demonstrations in his laboratory
the chief engineer of the Post Office, William Preece,
to whom Marconi had been introduced by his cousin,
arranged formal demonstrations to Post Office officials.

Observers were suitably impressed and in a second
demonstration six months later the range was extended
to seven kilometres. An historic lecture at Toynbee Hall
followed this and Marconi soon became a celebrity.

The scientific community was, however, less enthusiastic
suspecting Marconi of plagarism. In particular, Professor
Oliver Lodge, who first developed the coherer and had
in fact transmitted Morse signals over 60 metres before
Marconi began his experiments, was deeply offended.

In 1897 Marconi established "The Wireless Telegraph
and Signal Company Limited" much to the disgust of
the Post Office who did not favour experiments being
carried out without their involvement.

In 1899 cross -channel transmissions were successfully
achieved and the possibility of transatlantic radio was
soon realised.

On the 12th December, 1901 the first transatlantic
message, a single Morse letter S, was transmitted from
England to Newfoundland giving Marconi success
against all the odds.

Photograph of Marconi in London in 1896, showing
the original apparatus brought by him from Italy.
(Marconi Company Ltd.)
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625



"SLO-SYN" 3 -LEAD
SYNCHRONOUS STEPPING

-zzia...
MOTOR

Type SSI5 These
fine motors are

Pt--------- -
--7-- easily reversed.

than
aloe-' ' ef...,

braking
relay circuit can

be applied to give DC to winding for a maximum
holding torque of 3013oVin with 35v at 0 35 amps
through winding For AC. (synchronous) operation et
120r . 50Hz Sps.d 80 rpm at 130Hz . 72 rpm. STEPPING
Holding torque at 50 steps per second -100 oz/in. Can
be wired to give 100 or 200 steps per revolution with
uccuracy of 0.1 per step non -cumulative Torque
charecteriatics can be modified by simple la.0 circuits
Dimension, die 4". body length 41". spindle length
2f x A- die Weight 84. lbs BRAND NEW in maker's
packing Offered at less then f maker, price.

OUR PRICE ONLY C15

Ultra PRECISION
CENTRIFUGAL BLOWER

by Air Control Ltd.

30 segments individually balanced In
.. heavy cast alloy casts 2.300 r.p m 240 V

51" dip. 3" Inlet oils. Outlet flange 3" x 2f"

--

)t a c Very powerful and silent running

Limited. 4Loimplted number only fil95. P. &

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet,

A magnetically motivated switch, vacuum seekkg
in a glees envelope. Silver contacts. normally
closed. Rated 3ornp at 120v, Ifamp at 240y.
Size. laPPrOz.) 14" long x f" dia. ideal for
burglar Mirth*. security systems etc.. and

viaritrirr p.rnea pchispnicasolszIrtctshi;nAeforeqrtiusiredoso.

wFlahreEr P.8 P. over 10.

MAINS
SOLENOID
This little unit gives
vertical lift of approxi-

1" through hinged

AMPEX 7.5V. D.C. MOTOR

- An ultra precision tape motorr" . designed for use in the A020
/ portable recorder. Torque

8 4500M/CM. Stall load at 500ma
Draws 130ma on run 600rpm

-I: speed edjustment. Internal APR -F

matey
'elbow Bracket ince,

wales 2 fixing screws Length of arm. 2v 240V AC
Pull at coil is approximately 1lb O. FREE P a P
Special quotes for quantities

SOLENOIDS __.....,
by WESTOOL
240AC type MMI3.

)31b. pull. 2*" x 1" x
11" Travel I" 90p.
each P & P 10p
240AC type MM4. 210 pull.
If" x If" x 1" Travel f - 70p
each. P 8 P 10p Quantity
discounts- 10-50 10°.. 50 up -
wards 25°.

in...1 suppression. 1" dia. x 1" spindle

- I
motor 3" dia. x If' Original
cost VIC 50, OUR PRICE E3.30.
P a P. 25p. QuantitiesNORPLEX

Fibre -glass copper -clad laminate. Finest quslity epoch
resin bass Heat resistant. ideal for P.0 s Size- 12- x

ir: 24" x 12":24" x 24", FULL SHEET 43" x 37"(11 sq h.)
Single -tided Copper with thickness of fV. 344- A'.
Also double-eided A". ,4". A- El per act ft Cut sizes
11-10 sq ft 125p P 8 P. Full Sheet Meech Corr El for 1st
sheet plus 25p each additional sheet.

F....TT,- \ available
Mu -metal enclosure available

fa s 75p each. FREE P. 8. P.

ALL PRICES INCLUDE V.A.T.
Whilst we welcome official
orders from established corn -
pan ies and Educational Depart -
ments, it is no longer practical to

There -invoice goods under £5. There -
fore, please remit cash with
orders below this amount.

SMITHS RINGER -TIMER
hulti timesuitisnpgr)in1g5 r,urnvCte^ Rceolniacbulreren15t

won
ftillomal"..

OPEN FRAME -.-...4.
shaded pole , I 6

GEARED MOTORS
(Dural gear case)
240 AC., 26rpm. NEW -
HIGH TORQUE. wpm/. .

overall size 31" x 3.1. x
2i," + spindle 1" oils. es illustrated t2.70. P & P 30p
Similar to above. 19 m.1(2-70. P. a P. 30p
110rpm with pressed steelgear case (similar to above but
SLIGHTLY SMALLER) MM. P 8 P 30p

divisions. approximately f" between
VIIIF divisions. Panel mounting with chrome

bezel 34" dia (1-40. 15p P. iS P

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES
impedance approx 200(1, output 50 or SO DB at 1 Kc
As used in deaf aids. bugging device. etc. Size 1130 DB)
ri- x A- x f . 160 DB) 1- .6- I." Ex -equipment. all
tested £1.20 each P 0 P FREE

ELECTRO-TECH
315/317, EDGWARE R OAD.

'
LONDON, W2,

Tel: 01-723 5667 01-402 5580

PE RONDO QUADRAPHONIC SYSTEM
NEW ITEMS INCLUDE FM TUNER !

11 RAPID ORDER

/*PLEASE TEAR OUT

G d 5P25/4. Elan STS 144/17, wired in plinth with cover
Set of 4 Patchboards, Fanning Strip, Plug, Socket, 24W Edge connector
Set of 4 new style edge connectors
Set of 4 Pillars, 2 End Caps, Bridge and Side Trim
FM Tuner kit, very high performance
AM/FM Tuning Scale assembly. c/w meter and calibrated Electroluminescent dial
Tuner Section Fascia with window and printed trim
Quadraphonic System Selector Switch
Knob Pack (7 slider knobs plus Tuner knob)
CBS-SQ* Matrix Decoder kit (CBS-SQ T.M. CBS INC)
Matrix decoder as a built and tested module
Full pre -amplifier with selector switch
Power supply board kit
Main smoothing capacitors and clips (per pair)
Mains Transformer -wound to specification
Punched chassis with both screens
Control Section Fascia with printed trim
Phase Locked Loop Stereo Decoder kit using 1310P plus LED
Pre -built and tested Stereo Decoder Module includes LED
Deutsche Elac STSI44/17 Magnetic Cartridge list £17.90 only
Rondo Loudspeakers, pair, built, Teak or sheer white
Rondo Loudspeaker kits, Teak or sheer white pair
SPECIAL 4 Speaker kits, (complete)
Bus Drive units, 2 par cabinets (each unit)
Tweeters, 2 per cabinet (each unit)
New style crossover kits (built 50p each extra)
Quadraphonic Headphones -to hear is co believe
SUPERB ADVANCE CALCULATORS -MADE IN BRITAIN!
Incredible 40 Step programmable, type 162P only 8199.00
Pocket 2 memory, %. square root type 88 only 199.00
Pocket four function % ultra dependable type 80 only L39.90
OTHER MODELS AVAILABLE-S.A.E. FOR LISTS PLEASE.
COMPLETE P.E. RONDO AVAILABLE AS PUBLISHED.
TRADE ENQUIRIES WELCOMED ON ALL ITEMS, ADVERT CORRECT AS AT 1.5.74. OVERSEAS ORDERS,
ADD POST, SEND TO STUDIO ELECTRONICS INTERNATIONAL. U.K. ORDERS: ALL PRICES POST
FREE, ADD 10% VAT TO TOTAL.

SE
DI A

09.50
13.54
L1.44
L3.30

L17.50
0.42

E3.85
41.43
L I -25
L1500

411.00
E3.30
15.50
41.65
L6.87
[3.57
0 85
L5.95
(6.95
L7.90

L44.00
0750
466.00
L4.25
£1.20
L2.75

LI 8.70

`Studio Electronics
P.O. BOX 18 HAR LOW
CM 18 6SH ESSEX.
Telephorse Harlow Est d027 91 25457

I

I

I

SP25/4. P. & C., 144/17
PATCHBOARDS
Edge Conn. Set
Pillar Set
FM Tuner
Tuner Scale
TSFW
QSSW
KNOB
SQ. DEC. K
SQ. DEC. B. & T.
PRE -AMP
PSV
CAPS
TRANS
CHASSIS
CSF
SESD-K
SESD-B. & T.
144/17
LS -PR, BT. TEAK/WHITE
LS -PR, K TEAK/WHITE
LS -4 K TEAK/WHITE
BASS
TWEET
X 0 KIT -B. & T.
PHONES

162P
88
80

NAME

ADDRESS

PE 7(74
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MACHINE
BY R.D. MOUNT tt

AN INFALLIBLE COMPUTER

FOR PLAYING THE GAME OF NIM

N IM is a game for two players. At each move a
player may take any number of sticks from one,

and only one, of several piles. He must remove at
least one stick and the winner is the person to take
the last stick. In an alternative form of the game it
is the loser who is forced to take the last stick.

The game reputedly comes from ancient China,
but was first analysed at the beginning of this
century at Harvard, U.S.A. Clearly one or other of
the players must win-there can be no draw-and
it transpires that the winning strategy is closely
related to the binary representation of the number
of sticks in the piles.

Various designs for Nim playing machines have
appeared over the years since the development of
the digital computer and this article presents a
contemporary one using readily available TTL digital
integrated circuits.

WINNING STRATEGY
The prescription for winning at Nim relies on

the fact that any arrangement of piles may be cate-
gorised as either a winning or a losing position.
Further, if the arrangement represents a winning
position the next move is certain to create a losing
position, whilst it is always possible to play so that
a losing combination is converted to a winning one
again.

Thus if player A starts with a winning position,
player B is bound to leave a losing one after his
move. At this point A is able to convert the position
to a winning one by making the correct move. The
game is now back where we started and will continue
to cycle in this way until A finally wins.

Should A make a wrong move at any stage the
way is open for B to take over the winning strategy.
As there are many more losing combinations than
winning ones it is unlikely that even a player who
commences with a winning position in his favour
should make all the moves appropriate to his being
sure of winning.

ki4e.s

OFF

S
O;

BINARY REPRESENTATION
To discover whether a given arrangement repre-

sents a winning position or not we must first write
down the numbers in the piles in the binary notation.
For example, suppose that there are three piles
containing 3, 6 and 7 sticks then we can write these
numbers in binary form as three columns

3 0 1 1

6 1 1 0
7 1 1 1

2 3 2
Each column of this binary set should now be

summed so that in this case we find the numbers
2, 3, 2, as shown. Now, a winning combination is
one in which each power of two is represented an
even number of times. Hence our example is a losing
position because the second column, indicating the
number of times that 21 occurs, adds up to 3 which
is an odd number.

To convert such a losing position to a winning
one a player must remove sticks from any pile
containing the highest unpaired power of 2. In this
example the highest unpaired power is 21, the middle
column, and as each pile contains this power it is
possible to produce a winning combination by taking
sticks from any pile. In fact the combinations 1,6,7
3,4,7 and 3,6,5 are all winning positions.

Should the players choose the alternative game
in which the last player loses, then the above strategy
follows through unchanged until no pile contains
more than one stick. In this case a winning position
is one in which there is an odd number of piles
of one match each. It will be seen that this is the
opposite condition to that imposed by the normal
game in this case.

BASIC DESIGN
Fig. I presents a block diagram for a machine

which will implement the principles outlined. Rotary
wafer switches represent the numbers of sticks in
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four piles 1 to 4, containing up to seven sticks each.
These switches give outputs in binary coded form,
so that, for example, if switch S1 is set to 5 then
A, will be a logical 1 representing 2°, A, will be a
logical 0 representing 21 and A, will be a logical 1

representing 22. For each power of 2 the four outputs
from the four switches are taken to a Summer which
produces an output equal to logical 0 if the sum is
even and logical 1 ii it is odd.

The Analyser takes these outputs and decides
whether a winning or a losing position is set. In the
former case the win output goes low and the 'Your
Move' indicator lights. In the latter case the 'My
Move' indicator lights and the Analyser initiates a
search of the switches to find one which has the
highest unpaired power of two present at its output.
When this switch is found the appropriate lamp
indicator lights.

The last -to -play (L.T.P.). circuitry simply tests for
the simultaneous occurrence of no pile containing
more than one stick and S5 being set to 'Loser'. In
such a situation the control line L goes to logical
I and the quantity NOT is presented to the
Analyser in place of Y.,. A little thought will show
that this fits the prescription outlined above.

METHOD OF PLAY
The challenger is free to set any initial combina-

tion on the switches SI to S4. The machine should
now be switched on and one of the move indicators

DECIMAL TO
BINARY

ENCODERS

225 21OUTPUTS

SUMMERS

22 121_B2
C2

02 IC1

I

Dl

LIN
-ES

21

1C2

AO

Bo
Co

1C3

L.T. P

CIRCUIT IC4,5

Vcc

)SS

"WINNER"

'LOSER°

1k0 2'

05

0,,"7
0,

F2

21D2

t 0
(/

SI b

R3

IsO 20
0o

Fig. 2. Wiring detail for one of the decimal to binary
switch encoders. Four such arrangements are
needed

will immediately light. If 'Your Move' lights the
challenger should make some legal Nim move. If
the 'My Move' indicator lights then one of the lamps
will also be lit and the player should turn the
corresponding switch back until the 'Your Move'
lamp lights. This represents the machine's move. By
continuing in this way, the challenger will invariably
lose.

Fig. 2 showS the suggested arrangements of one
of the four Encoders SI to S4, all of which are
wired in the same way.

ANALYSER

22 ENABLE

IC6
IC7 21 ENABLE

20 ENABLE

4 LINES FROM
S1 TO S4 EACH

SEARCH

22

TR5-7

MOVE

 MOVE
INDICATOR

SEARCH

21

SEARCH

20

ICS-IC12

E2

E0

2

2

2

H2 F2

F1

FO

01

2

GO

EFg

GO

Ho H2

TR8-9

SWITCH
INDICATORS

L P2

I

IC13-14 TR1-4

Fig. 1. Block diagram of NIM machine. For detailed wiring of sub -assemblies, see following figures
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Fig. 3. Three exclusive
OR gates make up each
Summer. Three such
circuits are required

Ici. ICS

''LOSER "

Fig. 4. Arrangement for last -to -play (L.T.P.) circuitry.
See Fig. 1 for interwiring detail

Fig. 6. The Search circuit. Three of these are re-
quired

SUMMER
It will be seen from Fig. 3 that the Summer is a

very simple circuit block. Each gate employed here
is the exclusive OR gate, or half adder. Whenever
the inputs are identical, the output is 0 but when
the inputs differ the output is 1. That this is the
function we need may be seen by realising that for
our purposes all even numbers are equivalent to 0
and all odd numbers to 1.

Repeated application of the truth table to this
arrangement of three gates will show that the final
ouput is I if the power of 2 is represented an odd
number of times and 0 otherwise.

L.T.P. CIRCUITRY
The control line output, L, of the L.T.P. circuit

comes from 105 which is wired as a five input AND
gate (Fig. 4) needs only to invert E. when no pile
contains more than one stick and the last person
to play is deemed the loser. IC4 recognises the for-
mer condition by testing the 2'2 and 2' outputs from
each switch. Only if these are simultaneously zero
can that switch be displaying nought or one, and in
this case the NOR output is a logical 1.

When the output from each of the NOR gates is 1

and the selector is set to "Loser" a control level 1

is produced which causes ICld (Fig. 1) to invert the
output.

12

fel

IC7sNx10 IC6 SN7400

22
ENABLE

21

ENABLE

20
//0. ENABLE

OWIN

Fig. 5. Circuit diagram of Analyser gates

Fig. 7. Switch Indicator circuit (a) output lamp logic
(b) lamp driver circuit

ANALYSER
The purpose of the Analyser circuit (Fig. 5) is to

find the highest unpaired power of 2. If all powers
are paired then the game is set in a winning position,
and the Analyser indicates accordingly.

Working from the top we see that if is high
then the 22 enable line is high also, but IC6b inverts
this level which forces both the other enable lines to
stay low and forces the 'Win' output high. Similarly
if is low but is high the' 21 enable line is high
but the 22 and 2° enable lines are low and the 'Win'
output is high. Only if 1;2, 21 and are all low
does the 'Win' output go low and, in this case, all
the enable lines are also low. Thus a logical 0 at the
'Win' output corresponds to a winning arrangement.

The Win output controls the Move Indicator
directly.

SEARCH CIRCUITS
Suppose that the 21 enable line is high (this

explanation follows in the same way for both of
the other enable lines) then one of the three search
circuits in Fig. I will be activated. These work in
much the same way as the Analyser circuit once
they are enabled.

Consider one search circuit in Fig. 6. If the A,
level is high then El goes low and the other gates
in the circuit are disabled forcing a high condition

Practical Electronics July 1974 629



INPUT (WIN)

COMPONENTS . . .

Resistors
R1 -R17 1162 (17 off) R20 6852

R18 613k0 R21 142
R19 2.7k0

Capacitors
C1 -C3 0.1p.F (line supply decoupling capacitors

for every five i.c.$)
C4 3,300µF elect. 16V

Potentiometer
VR1 1k0 preset

Diodes
D1 -D8 0A81 (8 off)
D9 -D12 W005 full wave rectifier (50 p.i.v., 1A)
D13 ZL3-3, 3.3V, 1.5W Zener

Transistors
TR1-TR7 BC108 (7 off) TR8 12N3054 TR9 BC109

Integrated Circuits
IC1-fC3 SN7486 (3 off) IC8 S N7400
IC4 SN7402 IC9 SN7410
IC5 SN7408 IC10-1C14 SN7420
IC6 SN7400 (5 off)
IC7 SN7410

Switches
S1 -S4 2 pole, 8 way rotary wafer switches (4 off)
S5 Single pole change -over
S6 Double pole mains on/off toggle

Transformer
T1 Mains transformer-primary 240V, secondary

6.3V, 1 A

Lamps
LP1-LP6 6V, 0.04A filament lamps (6 off)

Miscellaneous
Case No. 975-West Hyde Developments

at each of the other outputs Fl, GI and Hi. This
will cause lamp LP1 to light. Similarly, if B, is high
then F1 goes low and the other outputs are forced
to stay high so that only LP2 will light.

If A1, B, and C, are all low then HI goes low
and LP4 lights, since the enable line tells us that one
of the switches must be presenting a 21 contribution.

SWITCH INDICATORS
Each Switch Indicator comprises a NAND gate

coupled to a lamp driver and lamp as in Fig. 7.
When all three inputs are high the output of the
NAND gate is low and the lamp stays off. When a
low condition is received from one of the search
circuits the output of the NAND gate goes high, and
so the lamp lights up. So long as no fault exists,
only one lamp can be lit at any one time.

The driver transistors should have a current gain
of at least 50-the higher the better-and should be
capable of passing up to 100mA. The power dissipa-
tion is very small, however, since each transistor is
either fully conducting or completely off.

MOVE INDICATOR
The Move Indicator (Fig. 8) consists of two lamp

driver circuits coupled by an inverter. The philo-
sophy here is that if it isn't your go, it must be
mine!

A discrete circuit is used for the inverter in the
prototype, but one of the odd unused gates from
the main circuit would work just as well.

The same comments as above apply to the
characteristics of the driver transistors used here.

TR 5.6,7 80 108

Fig. 8. The Move Indicator consists of two lamp
drivers coupled by an inverter

ic`k<

SN7402

AD -L

S N 7408

S N 7410

SN 7486

Fig. 9. Pin diagrams for the i.c.s used
S6a

1 Ti TR8

Fig. 10. Suitable power supply for the NIM machine

CONSTRUCTION
Providing all interconnecting leads are kept below

10in component layout is not critical. The sub-
assemblies given in the figures should be individually
assembled and checked electrically before interwiring
the complete machine according to Fig. I.

The pin wiring for the i.c.s is given in Fig. 9 and
a suitable power supply in Fig. 10.

The normal i.c. practice of decoupling every 5
to 10 packages with a capacitor of about 01 micro -
farads should be followed.

The use of i.c. holders is not recommended on
grounds of cost. The simple gates used in these
circuits are available very cheaply, often at prices
comparable with the cost of holders.
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in Rid
PATENTS LIBRARY

Some remarks and reminders on
general patent matters bear making.
As most readers will understand,
the British Patents reported in these
columns are selected from the
latest batches published (at the
rate of around 4,000 a month) by
the British Patent Office.

Once a week a new issue of
patent specifications is laid out for
pUblic inspection in the library
attached to the British Patent Office
in Southampton Buildings, just off
London's Chancery Lane. Similarly,
issues are laid out at other libraries
round the country. At the same time
copies of the specifications are
made available for purchase from
the Patent Office Sales Branch by
any member of the public at 25p
each, post free.

At first sight this publishing of
protected ideas seems a contradic-
tion in terms. A patent application
is made by an inventor who wishes
to protect or monopolise his idea
for a number of years. While the
application is examined by the
British Patent Office it is kept rigidly
secret from the public; only the
title, name and application date are
listed in the public card indexes
kept in the library. But when the
application has been accepted and
is published, its content is there
for all to read. So what protection
is a patent providing for the inven-
tor? And would it not have been
hetter for them simply to keep the

tails of his invention secret and
not involve himself in the expense
of securing a patent (likely to be
at least £100 if handled by a Patent
Agent)?

PATENT CONTENTS

A patent specification is worded
in a language which many people
regard as an incomprehensible
mixture of legal and technical
jargon. After a legally worded pre-
amble, every specification launches
into a general description of the
invention and then moves on to a
specific description (usually with
drawings) which explains in detail
how one or more practical embodi-
ments of the invention actually
work.

Every patent specification ends
with a set of claims which are the

41111116

most important part when monopoly
-d infringement are considered.

The claims define the scope of
monopoly which the Patent Office
has agreed to allow the inventor,
having carried out searches through
previously published patents.

If a claim is too broad, it may
"catch" a large number of "in-
fringing" articles, but it may also
embrace articles that are known to
be old. So the claim is in practice
invalid. And anyone concerned and
believing that the claims of a freshly
published patent are obviously
invalid can either ignore them or
legally oppose them at a Patent
Office Hearing.

ADVANTAGES OF PUBLISHING

Publishing patents also serves to
enhance the richness of human
knowledge and once a patent has
expired (even if the full £300 worth
of annual renewal fees are paid, a
British patent can only last 16
years) all that it discloses and
claims becomes part of the public
domain. The basic reasoning is
that the inventor is granted a limited
monopoly in return for disclosing
his idea rather than keeping it
secret. Incidentally, laying open
the details of an invention to the
public also serves as something of
an advertisement for the owner of
the patent, who may be approached
by manufacturers who wish to make
what he claims under a licence.

It is a basic canon of patent law
throughout the world that (subject
to a very few exceptions) no one
can patent an invention once it has
been disclosed to the public. Thus,
usually, once an invention has been
published (e.g. in a book or maga-
zine, or offered for sale) no one,
the inventor included, can subse-
quently patent it. But it is perfectly
safe for an inventor to lodge an
application (even if it is accom-
panied only by a Provisional Speci-
fication, which simply lies fallow
at the Patent Office for a year) and
then immediately publish his inven-
tion. Making the patent application
generates a priority date which
safeguards subsequent disclosure.

Where details of a circuit or con-
struction are given in a magazine
with d-i-y slant, e.g. Practical
Electronics or Everyday Electronics,
it would not normally be possible
for anyone to apply for a patent,

1M
for anything disclosed, after pub-
lication. However, if a contributor
had already applied for a patent
before the appearance of the article
describing his design, then the
appearance of that article would
not in itself invalidate any patent
subsequently granted.

LEGAL ACTION

Because the long arm of patent
law moves slowly, there is often a
gap of several years between
original application and final
acceptance and grant. Thus it is
perfectly possible that a circuit or
design published in a magazine
such as this could already be the
subject of a pending patent appli-
cation which will not come into
legal force until months or even
years after the appearance of the
relevant magazine issue.

Usually no action for infringement
can ever be taken on a pending
patent application (remember, they
are kept secret so it would be
grossly unreasonable if such action
could be taken) this could under
certain circumstances mean that
designs to be found in same back
numbers are only now protected
by patents.

In practice these circumstances
have never presented problems and
are unlikely ever to do so, largely
because the law is not often an ass.
For instance, it is so unikely as to
be inconccivable that the owner of
a patent would ever be in a position
to know who was making a "one-
off" model of his design in the
privacy of his own home or garden
shed.

But anyone considering an ex-
pensive production run of any .con-
struction should always try and
discover whether or not patent
rights (perhaps owned by some
completely different third party)
are involved before embarking on
such a project. For this reason it
would seem in the interests of
everyone if contributors with d-i-y
projects included a reference by
number to any relevant patents or
patent applications.

Finally,, readers believing that
they have a patent problem on
their hands should seek advice from
a Patent Agent; no one on Practical
Electronics can enter into corres-
pondence on such matters.

Copies of Patents can be obtained from the Patent Office Sales, 'St. Mary Cray, Orpington, Kent. Price 25p each
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Save a massive £10 on the
popular Sinclair Cambridge kit...

now only 11495!
An advanced 4 -function
calculator in kit form
The Cambridge kit is
the world's largest -
selling calculator kit.
It's not surprising - no other
calculator matches the
Sinclair Cambridge in
functional value for money;
and buying in kit form, you
make a substantial saving.

Now, simplified manufacture
and continuing demand mean
we can reduce even the kit price
by a handsome £10. For under
£15 (plus VAT), you get the
power to handle complex
calculations in a compact,
reliable package - plus the
interest and entertainment of
building it yourself!

...........................

Truly pocket -sized
With all its calculating capability,
the Cambridge still measures just
41" x 2" x W. 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 normal use
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.

Total cost ? Just £16.45 !
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready assembled,
it costs £27.45 -so you're saving £11 ! 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.

Features of the Sinclair
Cambridge
*Uniquely handy package.

41" x 2" x U", weight oz.
-*Standard keyboard. All you

need for complex calculations.
*Clear -last -entry feature.
*Fully -floating decimal point.
*Algebraic logic.
÷'; Four operators (-I-, -, 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 £17.

-*Calculates to 8
significant digits.

*Clear, bright 8 -digit
display.

*Operates for weeks on
four U16 -type batteries.

..........

......
..... .

..........................................
.................. ...........

... V.t.:ttUntttnnynnw
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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 your Sinclair Cambridge for
routine arithmetic - for shopping,
conversions, percentages, accounting,
tallying, and so on - then you'll get more

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.

k :/
\

\
\ -.

How ? 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.

min=lair
Sinclair Radionics Ltd, Loncon 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 80 stereo modules.
It seemed only logibal 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: £14.95 £1.50 VAT. (Total: £16.45)
Price fully built: £24.95 + £2.50 VAT. (Total: £27.45)

To: vSeisn claui rnRtiandgicoi nni Road,

I
I
I
I

*Delete as required.

I Please send me
D a Sinclair Cambridge Calculator kit at
£14'95 .50 VAT (Total : £16.45)
 a Sinclair Cambridge calculator ready
built at £24.95 + £2.50 VAT
(Total: 27.45)
*I enclose cheque for f made
out to Sinclair Radionics Ltd, and
crossed.

1
Name

Address

*Please debit my *Barclaycard/Access
account. Account number

PLEASE
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A SELECTION FROM OUR POSTBAG

Good olde days !
For over twenty years, I have

been an inveterate constructor. In
my early days they were the designs
of people more clever than myself.
Then, with increasing knowledge
and experience, I began to try my
hand at designing my "own"
circuits.

An essential part of my appren-
ticeship was acquiring the expertise
essential if one was to become a
skilful "chassis basher", out of
aluminium, mild steel or tin plate.
A chassis was an essential pre-
requisite for use with valves, which
were, for the benefit of those who
haven't seen one, made of glass with
bits of metal inside them. The
valves usually glowed dull red
(that's the filament, son), sometimes
got very hot, and sometimes
"bit" hard if one got careless. I
ended up in hospital once when I
got careless whilst working on high
power transmitters.

A well laid out, and carefully
constructed chassis, imbued its con-
structor with a feeling of euphoria,
whilst he sniffed at the delicate
aroma of hot valves, warm Bakelite
and warm transformer impregnant,
occasionally enlivened by over
heated resistors.-What joy! What
contentment!

Then along came the transistor.
I had to discard most of my pain-
fully acquired wisdom and start
learning again. Early results were
most discouraging, but I persevered,
and, slowly, success came my way.
But some of the pleasure had gone.
A tag board here. a turret tag there.
The resulting rat's nest on an s.r.b.p.
board possibly worked, but it
looked ghastly and meant that one
less skill to be exercised.

To cap it all, along came i.c.s,
and, again, less skill was required
on the part of the constructor. A
few i.c.s, and sundry components
mounted on a bit of "holey" s.r.b.p.
board (Veroboard) and there it was.
It may have worked, but did it
really take much "constructing"?-
I personally don't think so.

Over the period of time since I
first entered the world of electronics,
the individual constructor has had
to exercise less and less skill, more
and more is done for him. In this
world of "instant" instants, who has
the time to learn a new set of skills
to really build or construct some-
thing different, something unique?

It is a chastening thought, and, I
think, a saddening one, to reflect on
the electronics constructors lot in,
say, ten years' time. You want to
"build" a radio, son? You'd like
to build a 50W stereo amplifier?
Here are three "cubular modules",
press the top of that one, there's
the radio you built. Plug the other
two into the mains, plug in your
sound source and there's the stereo
amplifier you built.

Where's the fun? Where's the
pleasure of actually constructing
something with your own hands?
Fun? Pleasure? I for one, mourn
the passing of the valve; the passing
of the early transistor days.-Those
were the days.

H. T. Kitchen,
Bulkington, Warks.

Fog warning system
Sir,-With the perennial concern

for Motorway safety I feel you
should know about a fog warning
system I have devised after a con-
siderable period of experimentation.

In principle it monitors the whole
of the Motorway, is automatically
triggered by fog or smoke and pro-
vides advance warning to motorists
300m prior to the affected area.

The basic system is as follows
(See Fig. 1). A light beam is directed
along the Motorway verge in the
direction of oncoming traffic to an
optical receiver 300m away. While
the beam is maintained a relay con-
trols another signal lamp directed
to a receiver a further 300m along
the Motorway verge and so on.
Such a chain is optically possible
since Motorways are practically

LECEIVEJ

COLLIMATOR

WI NN LANK

straight and level and there are no
obstructions along the verges.

If the beam is interrupted by fog,
heavy rain, snow or smoke the
receiver causes the relay to change
over and transfer power from the
following signal lamp to multivi-
brator controlled warning lamps.
The net result is that all lamps in
the chain are cancelled and warn-
ing lamps are left to flash warning
of danger.

The optical receiver consists of a
long collimator tube, matt black
inside, which directs the light beam
from the lamp to a 4fin concave
mirror and light dependent resistor
which almost forms the focus. Simi-
larly the transmitter has a 4fin con-
cave mirror fed from a 10V, lA
bulb. This supply is obtained from
a tapped car battery (older kind)
which also sources two groups of
six 3.5V, 0.3A bulbs in a series
parallel arrangement making up the
collector loads to a multivibrator
circuit.

A modification to the system is
the inclusion of a lamp pulser
(multivibrator). This permits the
system to be used over long dis-
tances. If, say, fog were were only
affecting a section of the Motor-
way the closing of the relay would
operate the warning lamps and the
pulser. For that transmitter path
where there was no fog the pulser
would cause the lamp to flash, this
would restore the "all -clear" to the
other units along the Motorway.

By carefully timing the pulses and
adding a suitable delay to each
receiver it is possbile to have two
fog affected units showing a warn-
ing and the rest of the chain show-
ing "all -clear."

From the circuits devised, field
trials have been encouraging. Some
further experiments have been con-
ducted using modulated light, but
it is a matter for further study as
to which of these ideas is the most
suitable, but the writer believes that
it should not be beyond the abilities
of, say, students working for A
level physics to devise a practical
solution, working on these lines, to
a national problem.

G. Cozens,
Bartley,

Southampton

A

PCC
COMCAV

MIRROR
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LAMP
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SIGNAL
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300nt to
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Fig. 1. Basic receivertransmitter unit for controlling fog warning lamps on the
Motorway
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Psycho -sensitive
semiconductors ?
Sir-With reference to Mr. Brian
Baily's article in P.E. April '74
about ESP I should like to propose
the following explanation of the
results he obtained from his experi-
ments on plants. I wish to point out
that this is merely a hypothesis and
that 1 have no evidence other than
that which I state:

In one of the programmes in the
recent BBC T.V. series "Young
Scientist of the Year!" the results of
a group of boys' experiments on
growing plants in magnetic fields,
were presented. They found that
plants grown in a magnetic field
bent and grew along the lines of
force. Could this not be something
to do with the fact that there is
an atom of iron at the core of the
chlorophyll molecule, which may
render it magnetically sensitive?

It is possible that the molecules
align themselves along the lines of
force, presenting a coherent chain
of electrically resistive molecules,
whereas normally they would be in
an amorphous distribution. This
migration of the .vital chlorophyll
towards one point would explain
the tropic response of the plants
in the magnetic fields.

Is it not possible then, that if a
large, strong field is enough to cause
the plant to change its direction of
growth, the weak field surrounding
an electrically active brain would
be sufficient to align one or two

chains of molecules and thus cause
a change in the cells' resistance?

The shrimps' nervous system on
contact with the boiling water
would radiate a- field of far greater
strength than normal, this would
be selected by the plant and the
appropriate change in resistance
would occur. I propose that a con-
centrating mind, regardless of the
subject of that concentration, pro-
duces a field strong enough for the
plant to detect.

Assuming this theory to be cor-
rect, there must be other chemicals
possessing the same property, in
which case it is not hard to imagine,
in the not -too -distant future, the
invention of a psycho -sensitive
semiconductor device. This would
be a boon for handicapped people
who would be able to turn on
equipment merely by thinking about
it, no physical help required.

P. Watson,
Bedfordshire.

Hot line
Sir --A short while ago, my wife
and I decided to change the posi-
tion of the furniture in our lounge.
The arrangement we chose meant
that the colour television would
not plug directly into the socket,
so I decided to use an extension
cable. The only one which was
available was a 150ft cable which
1 use with the electric lawn mower.

Being the cautious type I checked
that the television would not over-
load the cable and as the cable

was rated at 5A and the television
consumption 245W, which is just
over IA at 240V, I decided that it
would be safe. As you can imagine,
150ft of cable across a lounge leaves
quite a lot to spare so I coiled it
neatly and put it behind the
television.

I offered a neighbour of mine the
use of my lawn mower as he was
having trouble coping with a thick
growth. As the cable on the machine
was not long enough I also offered
-the extension cable, this was when
1 found to my horror that the
neatly coiled cable had welded itself
together, it had apparently acted as
a heating coil with IA being suf-
ficient to create enough heat to ruin
all but 15ft of the cable. During
this time the cable has not short
circuited or failed but it has left
a nasty burn mark on the carpet.

I had wondered 'why the cat had
taken to sleeping under the tele-
vision, she usually finds the warmest
position to curl up.

R. F. Burgin,
Witham,
Essex.

According to I.E.E. regulations
current ratings for cable are based
on a fixed ambient air temperature.
Any heat arising from the cable
caused through coiling must derate
this figure. The combination of heat
generated in a long cable magnified
by coiling and the cat probably
contributed to the thermoplastic
insulation deteriorating.-Ed

SOUND SYNTHESIS FOR THE AMATEUR
Due to the unprecedented number of letters we have received
from readers stating their disappointment at not being able
to attend the P.E. Audio Fair lectures, and more recently
the lecture given at Essex University, we have decided to
make available (at a small fee) to Clubs, Schools and Uni-
versities a taped recording and colour slides of the lecture.

Entitled "SOUND SYNTHESIS FOR THE AMATEUR" the tape runs
for approximately 45 minutes at 71- i.p.s. and was recorded
on a Philips N4450 domestic recorder. The colour slides
contain waveforms, block diagrams and circuits on the various
sections of the P.E. Synthesiser. Only two sets of tapes
and slides are available and requests will be dealt with in
strict rotation of receipt.

It is regretted that this service can only be offered to CLUBS,
SCHOOLS, and UNIVERSITIES. The charge Is £1 to cover
handling and postal charges. A refundable deposit of £5,
to cover any damage to tapes or slides, is also required.

Requests for the tape and slides (with date of proposed use)
should be addressed to:
The Editor, Practical Electronics, Fleetway House, Farringdon
Street, London, E.C.4.
It is regretted that we can only hari.le postal requests.
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SONAX ELECTRONICS

FANTASTIC
KIT OFFER

PE RONDO \
complete quadraphonic
Hi-Fi System AS FEATURED IN

PRACTICAL ELECTRONICS

There's never been an offer like it! Construct this 80 watt RMS Quadraphonic System with 4 matched high
performance speakers. All finishes including polishing of cabinets and brushing and anodising of metal work
are already completed. You can achieve the finest production finish and the styling will do justice to any
room setting. - - -
PLEASE SEND ME PLEASE TICK BOX
CBS SQ" MATRIX DECODER £8.000 RONDO CASE
"TM CBS Complete kit. Post Free. Post Free. VAT 19p

Inc. CBS Licence Fee , VAT 80p HARDWARE PACK
PREAMPLIFIER BOARD
Complete kit. Post Free. - VAT 33p
MASTER VOL./TONE/BALANCE

CONTROL SECTION FASCIA

BOARD Complete kit.
Post Free. -I-- VAT 38p

Post Free. -1- VAT 93p STEREO DECODER KIT INC.

POWER AMP BOARD AND £8.25 El BEACON Post Free. 1- VAT 59p

HEATSINK (Stereo Pair) STEREO DECODER READY
CorgsltetFerek.;.t. _iPe,:,-13;a8r2c1

p
BUILT AND TESTED

Post Free. VAT 22p

POWER SUPPLY BOARD

£330[11

£5.500
Post Free. -- VAT 76p

COMPLETE Post Free. VAT 55p ALSO-Suitable record
MAIN SMOOTHING CAPACITORS L1.65 playing equipment
(Two reqd.) Post Free. VAT 16p Per p,, GOLDRING GIOI/2 TURNTABLE

MAINS TRANSFORMER L6.870 Less Cartridge
Post Free. VAT 68p Post Free. VAT [2.39

CHASSIS -PUNCHED AND £3.57E DEUTSCHE ELAC STS 144/17
DRILLED WITH SCREENS CARTRIDGE

Post Free. , VAT 35p Post Free. I- VAT 79p

- -
ADDITIONAL ITEMS

£ I -920 COMPLETE SET OF 4 EDGE -
CONNECTORS

E220111 COMPLETE SE'r6v;oeiT,HVAT
14p

r, BOARDS AND FANNING STRIP
BibLi Plug and socket and 24 way edge -

Post Free. - VAT 35p
OIS[] TUNER SECTION FASCIA AND

WINDOW Post Free. I- VAT 38p
COMPLETE SET OF 7 SLIDER

L764L1 KNOBS AND I TUNING KNOB
Post Free. + VAT 12p

QUAD SELECTOR SWITCH
Post Free. VAT 14p

4 PILLARS AND 2 END CAPS
AND CENTRE BRIDGE AND

£23'90i-i SIDE TRIMS Post Free. I VAT 33p
NEW RONDO ADDITION

F.M. TUNER KIT I Of Sensitivityi17-500
E7'90i--1 High Performance

Post Free. VAT £1.75
TUNI".4 DIAL ASSEMBLY L10-42171
Complete with Meter and
Calibrated Electro-luminescent
Dial Post Free. r VAT LI04

LI-44D

L354111

SPEAKER KITS All components parts for "Rondo" loudspeaker assemblies
are available, including special precision machined wrapround cabinets for very easy
construction and perfect professional finish-as shown in fig. 7.9 of January 1974 issue.

COMPLETE SPEAKER KIT WITH 4 DRIVE UNITS,
CROSSOVER WADDING, ETC. INCLUDING CABINETS

Price Per Pair £34.50
Post LI . + VAT L355

SPECIAL OFFER -SAVE £7
4 Speaker kits (as required for Rondo)

Post £2. VAT £6.40 £62.00

Comprising 16 loudspeaker drive units, FOUR 5 element crossover network
including 12 prewound coils, four fully machined and polished wrap -round
cabinets, four routered front and four routered back panels. 72 feet of coded
coloured wire, four recess panels containing din and 4mm sockets, 24 lengths
of 2" thick special acoustic wadding and latest acoustically transparent Declon
fronts to complete the finish.

0.85
LI.25D

LI43D
i3300

BASS DRIVE UNITS (2 per cabinet)
Post Free. + VAT 42p

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

CROSSOVER KIT (I per cabinet)
Post Free. + VAT 27p

£4.25
EACH

£1.20
EACH

L275
EACH

I I

DETAILS OF ANCILLARY KITS El
We apologize to our customers for any inconvenience caused by delay
in delivery. This is due to tremendous demand for our products and we
are endeavouring to clear back -log with all possible speed.

BLOCK CAPITALS PLEASE

MONEY ENCLOSED E CHEQUE/P.O./MONEY ORDER

NAME
ADDRESS
POST TO:
SONAX ELECTRONICS, Spencer House, Brettenham Rd., Edmonton, London, N.18
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SWI6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage 3p for first transistor, I p thereafter, over
ten post frac. INTEGRATED CIRCUITS 5p + 1p each added

SP 1 Sp
17821 0-17SP FAZII 1.16 BY213 685
1323 0.66 AFZI2 11-09 BYZ10 0-45

A8 Y26 046 BYZ1117880 0.88 0.40
1,208 040 A8 Y27 0-80 BYZ12 0.40

040 A60213 1/46 BYZ13 685
18645 0.113 A

",
Y2,,9 0-80 BYZ15 1.26

:.11 BYZ16 0401N726A 040 '`"
AB Y1.0178914 0.06 BZY88 0-10Al3Y61 0-401314007 0.18

18113 0-26 AdY53 0-20 C111 0-65
18131 013 A8Y55 0-20 CR81/06 040
18202 0.28 A.8242 046 CR81/40

A8 Y66 045 1284B
0.46

211371 0-40 1.90
21.1381 042 ABZ21 1.00 08108 8.60
20414 0410 A8Z23 0-76 DD000 045
20417 0.86 AU101 1.60 0D003 0.16
231404 0-22 AUY10 1.00 DD008

780107 312 0D007
0.26

278687 0-160-40
2786118 030 BC108 0-12 DD008 0.118

278706 0.10 BC109 012 0D3 048
2N706A 012 BC113 010 004 0.10
2N708 0.16 BC116 0-20 005 0.55
231709 0-40 8C116 040 0D8 0-85
2311091 045 BC116A 0-23 GD12 0.10
281131 0.116 BC118 040 GET102 0.60
2N1132 0-86 BCI21 0-20 GET103 0.40
2781902 0-18 BC122 0.20 GET113 0-35
2781303 0.18 BC125 0.88 0ET114 040
2781304 0-22 BC126 0-66 0ET115 0.76
2781305 0-112 BCI40 046 GET116 045
2781306 0-28 BC147 0-12 0ET120 0-50
2N1307 028 BC148 0.10 0ET872 680
2311308 028 BCI49 0-12 0ET875 0.40
282147 0.75 BC167 0-14 0ET880 0-65
2N2148 0-80 BC168 012 GET881 0.26
2782160 1.00 BC160 0.88 0ET882 046
2312218 Pal BC109 044 0ET886 040
282219 046 BCY31 0-46 0E144 0-08
2N2369A 0-18 BCY32 140 0EX46/1 0-46
2782444 1.69 78ey33 0.68 0E1941

0,28 BCYS4 0-46 0311M
0.462826130.60

2782646 040 BCY38 0-55 034/9 0.60
27821104 0,80 BCY39 1.00 OJOM 685
2N21004A 0-26 BCY40 0410 037M 0.60
2782006 040 BCY42 0.80 1(01005 0.60
232907 0413 BCY7O 046 38100A 0.20
9142924 018 BCY71 040 MATIO0 0.20
233926 0.16 BCZ1O 0-60 31AT101 0-85
27821126 040 BCZ11 046 MAT120 0.80
283064 060 BD121 1.00 MAT121 0415
2783055 040 1313123 1.00 MJE520

.6233702 0-11 BD124 080 MJE2955 10-40
2N3706 0-16 BDYII 1.45 M3E3065 0-76
2N3700 311 BF115 042 MJE340 040
2783707 0.13 BF117 0.60 MPF102

Bp167 326 MPF103
040

233709 0-10 050
2783710 0-11 30173 048 9000304 0-86
2613711 0-11 33181 0.66 MPF105 0.44
233819 0,86 30184 0-22 NKTI28 0-46
9314289 040 BF186 0.22 NKT129 0-80
2346027 043 BF194 0-13 NKT211 0-26
936088 043 BF196 043 NKT213 045
28301 0.59 BF196 0.16 NKT214 0-84
28304 1.16 BF197 0-16 NKT216 0.40
98501 046 BF861 046 NKT217

130890 pips NKT2I8
0-46

98703 1.00 1.18
AA129 040 BFXI2 040 NKT219 0.33Bggi3 0.26 T2AAZ12 076 NK 22030
AAZ13 0.10 BF129 023 NKT224 045
AC107 045 BFX30 048 NKT251 0.84
A0196 025 BF135 0-98 NKT271 020
AC127 026 BFX63 0-60 NKT272 0-20
A0128 0.80 EFX84 046 NKT273 040
AC187 040 BFX85 048 NKT274

048 BFX86 0-116 NKT275 0.20AC188 045
ACYI7 0.86 BFX87 0-25 NKT277 0-20
Acy18 847 BF188 0412 NKT278 0-65
AOY19 0-87 BFY10 1.00 NKT301 0-86
ACY20 0.88 BFY11 0-50 NKT304 0-76
ACY21 8.82 BFY17 0-40 NKT403 0.70

NKBFY18 0.48 T404ACY22 0180-80
ACY27 0.86 BFY19 056 78KT/378 040
ACY28 046 BFY24 0-46 NKT713 0.80
ACY39 045 BFY44 1.00 N2T773 0.24
ACY40 0-22 BFY60 040 NKT777 0.88
ACY41 PIS BF1f61 pp) 078B 0.88
ACY44 6.68 BFY52 0-20 OAS 040
A0110 0-60 BFY53 0-17 0A6 0.12
A13149 0.60 BFY64 046 0A47 008
AD161 0.89 3Fy90 0.76 0A70 0.10
AD162 049 38127 0-60 0A71 0-20
AF1013 040 B0X60 048 0A73 0-15
AF114 PBS 138176 0.18 0A74 0.16
AF116 046 B8Y26 0.17 0A79 0-10
AFI16 046 B8Y27 BM 0A81 0-10

0.20 ggirgi 360 0A86 0.16
AF118 040 B8Y96A 042 0A86 045
AF119 0410 B8Y95 0-18 OA90 0.07
AF124 0.30 BT102/500R 0A91 0.07
AF125 0.80 0.76 0A95 0-07
AF126 0.30 BTY42 0-116 0.000 0.08
AF127 040 BTY79/10OR 0A202 0.10
AF139 0.0 0.76 0A210 0-20
A7178 0-66 BTY79/4002 0A211 0.2.6
AF179 046 1.10 OAZ200 0-60

BY100 0.16 OAZ201AF160 0-550.46
AF181 0-50 BY126 0-14 OAZ'202 0-45
AF186 0-40 BY127 045 0AZ203 0.45
AFY19 143 BY182 085 0AZ204 045

Sp IP
OAZ206 0.46 Z8170 0-10
0AZ2013 0.46 Z8271 0.18
OAZ207 045 ZT21 686
OAZ208 0-40 ZT43 686
0A2209 0.40 ZTX107 0-18
OAZ210 040 ZTX108 0-10
OAZ211 0-40 ZTX300 0.14
OAZ222 0-46 ZTX304 684
0AZ223 045 ZTX600 0-16
OAZ224 0.45 ZTX503 0-18
OAZ241 0-25 ZTX631 0.86
OAZ242 0-16
OAZ244 0-25 INTEGRATED
OAZ246 0.16 0160171/11
OAZ290 0.58 7400 0-800C16 140
0C16T 1-00 7401 0.80
0019 040 7402 0.80
0020 2-00 7403 0.80
0022 1.00 7404 0.80
0023 1-26 7400 0.80

7406 0-400024 1.10
0C25 0-40 7407 0.40

7408 6150026 040 7409 0-U0020 0-70 7410 0.800029 046 7411 6880C30 0-40 7412 0.1110036 0.66 7413 0400036 000116 7416 0.110
0. 4^0

7420 040
7417 680

007044231

0 7422 0.880C44 010 8 7429 0-40004411 0.17 74215 0-870045 0-18 7427 0.1)-40970C46M 0-18 74280C46 0.27 7480 0400057 040 7432 0.870058 040 7499 0.480039 0-80
0066 0-50 774187 0-0-8488

0070 0-18 7440 0.1100071 0-15 7441AN 0-85
00720c73 00:6025

744270 08260

0074 0.80 0.200076 0-30 7453 0400076 0-80
77

0.80IO0077 0-65 0.1100070 0-86
7Ig

74 0 0.1111

:
0079 040 7472 0480081 0-88

77:
0.4400900 048 0.480031M 0.80 74 0.69

74
0041DM 0-18 7476 64600818 0.46 7480 0.000082 0.88 7483 0.870082D

11:24 74841-0071
1400083

0084 0-80 7486 040
00114 Das_ 700 0.78

7491A 1.10
0C1230C122 11.1
00139 a:io 7744174,2

000C114401 0-0-8006 7:5.0 0.00
0C169 0.80 7496 140

0.86 7497 4.88001711 0.80
0-66

00201 0-80
7410774100

go..5161
00200

74111101 0-01700202 0-90 7411100203 .0-6..6 74118 1.00wee00204 74119 148
00205 1.00 74121 0-6700206 1.10 74122 0.8000207 UP 74123 144
0040 `,.0 74141 1.0000470 0-30 74146 1.44OCP71 1430 74040 040
ORP12 656 74151 1.15ORP60 0-45 74154 680011061 0.48 74155 1.16
SUS 080 74156 1.1681631 045
81636 0.55 74167 149

74170 3.880-75
81641 0.76 74174 1.80
81642 040 74175 1.22
8X644 0-86 74176 1.44
81645 0.85 74180 8-80
T1C44 0.80 74191 8.60V16/30P 0.76 74192 2.80
V30/201P 0-75 74193 11.80
V60/201 0-60
V60/201P 0.76 74194 1.79

XA101 0-10 74196 1.44

0.18 71196 148XAI02
XA151 046 74197 1.68
XA162 045 74198 6.16
XA161 685 74199 2.88
XA162 025
13101 348 Plug in sockets

-/ow profileX3102 0-80 14 pin OILX3103 045 0-113
XB113 040 16 pin DII.
XBI21 0,8 0-17

Open daily to callers: Man. -Fri. 9 a.m.-5 p.m.
Valves. Tubes and Transistors Closed Sat. I p.m. -3 p.m. Prices correct

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

to
going

press.be added to the total order including postage.

TRANSFORMERS
SAFETY MAINS ISOLATING TRANSFORMERS

Prim. 120/240V. Sec 120/240V C T and S d
ALSO AVAILABLE WITH 115/120V SEC. WINDING

Ref. VA Weight Size cm. P & P
No. (Watts) lb ox L D

07 20 I 7.0 / 6.0 x 6.0 2.55 30
149 60 3 I 9.9 x 7.7 x 8.6 3.79 36
150 100 5 9.9 x 8.9 x 8.6 4.17 52
151 200 8 2.1 x 9.3 x 10.2 7.09 52
152 250 13 I 2-1 x 11-8 x 10.2 9-25 67
153 350 IS 4.0 x 108 x 11.8 12.32 82
154 SOO 19 4.0 x 13.4 x 11.8 17.87
155 750 29 7.2 x 14-0 x 14.0 2431
156 1000 38 7.2 x 16.6 x 14.0 29 87
158 2000 60 21.6 x 15.3 x 18-1 49-25

AUTO TRANSFORMERS
Ref. VA Weight Size cm. Auto Tops P & I
No. (Watts) lb oz

1113 20 1 0 5.8 x 0.1 x 4.5 0-115-210-240 1.34 f2
64 75 2 4 7.0 x 6-7 x 6-1 0-115-210-240 2.64 30

4 150 3 4 8.9 x 7.7 x 7.7 0-115-200420-240 3.18 36
66 300 6 4 9.9 x 9.6 x 8.6 6.19 52
67 500 12 8 12.1 x 11.2 x 10.2 9.20 67
84 1000 19 8 144 x 13.4x 14.3 16.71 82
93 1500 30 4 14.0 x 15.9 c 14.3 24.19
95 2000 32 0 17.2 x 16.6 x 14.0 31.57
73 3000 40 0 21.6 x 13.4 x 18.1 3917

CASED AUTO TRANSFORMERS
115 500W enclosed transformer, with mains lead and two 115V
outlet sockets, 19.49, P & P 67p. 20W version, (1.02, P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 100-150 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight
No. I2V 24V lb oz

Size cm. Secondary Windings P i P
L pIII 0.50.25 II 4.8x 2.9x 3.5 0-1 2V at 0.25A x2 1.34 22

213 1.0 0 5 I 4 6.10 5.8x 4.8 0-12V at 0.5A x2 1-58 22
71 2 I 1 12 7.0 x 6.4x 6.1 0-12V at .A 02 2.09 22
18 4 2 212 84x 7.7x 7.00-12V at 1A x2 2.95 36
70 6 3 3 8 8.9 x 8.0 x 7.7 0-12V at 3A x 2 3 52 42

108 B 4 5 8 9.9x 8.9x 8.60.12V at 4A x2 3.96 52
72 10 5 6 4 9.9 x 9.6 x 8.6 0-12V at 5A x 2 4.67 52

116 12 6 6 12 9.9 x 10.2 x 8.6 0-12V at 5A x2 5.61 52
17 16 8 8 12 121x 9.9 x 10.2 0-12V at 11A x2 7.22 52

115 20 10 11 8 14.0 x 9-6 x 11.8 0-12V at 10A x 2 9.20 67
187 30 15 15 8 14.0 012.1 x 11.8 0-12V at 15A x2 16-94 82
226 60 30 32 0 17.2 x 15.3 x 14.0 0.12V at 30A x2 31.28

Ref. Amps Weight Size cm. Secondary Tops P & P
No. lb oz L p
112 0.5 I 4 6.1 x 5.8 x 4.8 0-12-15-20-24-30V 1.56 22
79 1.0 2 4 7.0 x 6.7 % 6.1 .. 2.11 36

3 2.0 3 4 89x 7.7x 7.7 3 18 36
20 3.0 4 B 9.9 x 8.3 x 8.6 3.96 42
21 40 6 4 9.9 x 9.6 x 8.6

VP 4.67 52
51 5.0 6 12 12.1 x 6.6 x 10.2 .. 5.83 52

117 6.0 8 0 12.1 x 9.3 x 10.2 6.94 52
88 8-0 12 0 12-1 .11.6 % 10-2 9.00 67
89 10.0 13 12 140 x10.2 x11.8 11-36 67

SO VoLT ANGE
Ref. Amps. Weight Size cm. Secondary

R
Taps P & P

No. lb oz L 6
02 0.5 1 12 7.0 x 6.4 x 6.1 0-19-25-33-40.50V 249 30
03 1.0 2 12 8.3 x 7.4 x 7.0 3.08 36
04 2.0 5 8 7.9 x 8.9 x 8.6 4.26 42
05 3.0 6 12 9.9 x 10.2 x 8-6 579 52
06 4.0 10 0 12.1 x 10.5 x 10.2 7.69 52
07 6.0 12 0 14.0 x 10.2 x 11.8 11413 67
18 8.0 le 0 14.0 x 12.7 x11.8 12.40 97
19 10.0 25 0 17.2 x 12.7 x 14.0 1842

60 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Tops P & P
No. lb oz
124 0-5 2 4 7.0 x 6.7 x 6.1 0-24-30-46.48-60V 2.12 )6
126 1.0 3 4 39 x 7.7 x 7.7 2.97 36
127 2.0 6 4 9.9 x 9.6 x 8.6 4.67 42
115 3.0 8 12 2.1 x 9.9x 10.2 7.11 52
123 4.0 13 12 2.1 x 11.8 x 10.2 9.20 67
40 5.0 12 00 4.0 x10.2 x11.8 10.83 67

120 6.0 IS 8 4.0 x 12.1 x11.8 P. 13.35 82
121 8.0 25 00 4.0 014.7 x11.8 15.01
122 10.0 25 0 7-2 x 12.7 x 14 0 22.10
189 12.0 29 00 7.2 014.0 x 14.0 24.74

MINIATURE TRANSFORMERS WITH SCREENS
Ref. mA Weight Size cm. Volts P & P
No. lb oz L p
238
212

200
IA. IA I

2
4

2.8 x2.6 x 2-0
6.1 x 5.8 x 4.8

3-0-3
0-6, 0-6

1.44
1.67

10
22

13 100 4 3.9 x 2.6 02.9 9-0-9 1.23 10
235 330, 330 4 4.8 x 2.9 x3.5 0-9, 0-9 1.67 10
207 500, 500 1 00 6.1 x 5.4 x 4.8 0-B-9, 0-8-9 2.23 22
208 IA. IA I 12 7.0 x 6.4 x 6-1 04-9, 0-8-9 3.00 30
236 100,200 4 4-8 x2.9 x3.5 0-15, 0-15 1.67 10
214 300, 300 I 4 6.1 x 5.8 x 4.8 0.20 1.76 12
221 700 (d.c.) I 8 7.0 x 6.1 x 6.1 20-1i-0.12-20 1.55 30
206 IA, IA 2 12 8.3 x7.7 x7-0 0-15-20,4-15-20 4.05 38
203 500,500 2 4 8.3 x 7.0 x 7.0 0.15-27, 0-15-27 3.10 38
204 IA, IA 3 4 8.9 x7.7 x7.7 0-15-27.0.15-27 3.15 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
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* PRCES I

Trannies OFI V.A.TNCLUSIVE

* Retail Shop open 9 to

4 Bush House, 5.30 Mon. to Sat.

Bush Fair, Harlow, * Post & Package 15p.

Essex. * 1974 Catalogue 20p.

BRIDGE
RECTI-

ACI26 14p 0C44 16p PIERS
AC127 Illp 0C45 10p 1 Amp
ACI223 15p 0071 I 1p 100V 22p
ACI4IK 26p Clall Up 200V 24p
ACI42K 26p 2N706 14p 600V 27p

AC176 18p 2191131 24p TH1BUS.
ACI87 2Ap 2NI132 28p TORS
ACI88 244 'N2904 2.0p 1 Amp
ACI87K 231. _512926 50y 29p
ACI88K lip 2193053 26p 100V 32p

ADI49 49p 2193054 E5p 200V 34p

ADI6I 33p 2N3055 49p 400V 44,
ADI62 40p 2193702 14p 3 Amp
AF114 NV 2N3703 13p 50V 39p

AF 115 20p 2N3704 14p 103V 44p

AFI 16 20p 2193705 tip 200V lop
AF117 20p 2193706 12p 400V 66p

BC107 13p 21.13707 13p 5 Amp
BC108 12p 2N3708 11p 50y 46,
BC109 Ilp 2N3709 Up 100V 57p

BCI47 Ilp 2193710 12p 200V 66p
BCI48 13p 2193711 12p 400V 77p

BCI49 13p 21938I9 35p TRIACS
BCI82 13p 40361 55p 2 Amp
BCI83 14p 40362 55p 100V 33p
BC184 14p 40636 69p 200V 5Sp

BC212 13p 119914 Sp 400V 77p
BC213 13p 119916 Sp 6 Amp
BC214 lip 1N4001 7p 100V 66p
BD131 68p IN4002 8p 200V 88p
B13132 110p IN4003 10p 400V 99p
8E194 16p IN40134 10p 10 Amp
BF195 17p 1N4006 15p 100V 99p
41E244 27p IN41413 6p 200V 1.32
BEY50 Illp IN5400 16p 400V 1.43
BEY51 Illp 1N5401 17p 400mW
BEY52 17p IN5402 19p Z.ENER
MP8111 36p 1195404 21p DIODES
0C28 50p I N5406 21Ip 3.3 to 33
0C26 50p volt I 1p each

TRANNIES
DISCO UNIT

;7_c,h: _=,4SEMICONDUCTORS

Immo,'

Includes
* DJ 100W discotheque amp, with

full mixing and PFL facilities.
494.75.

* Stereo headphone with boom
microphone. £9.90.

* Trannies disco console with 2

Garrard SP25 Mk. IV turntables.
25900

* Pair 50W Speakers 447.00

OR COMPLETE SYSTEM E189.97.
carriage 45.00. Terms available, no
deposit. 410.16 monthly for 24
months.

We stock  full range of Disco Equip-
ment. Send for list or pay a visit.

£1 BARGAIN PACKS
CI 10 Silicon NPN Power transis-

tors (like 2193055). Below spec.
11 30 Plastic FET's umnarked/un-

tested. similar to 2193819 (random
test showed good yield).

II 20 TO5 transistors NPN or PNP,
state which. 2 to 5 amp u/tested.

11 20 1018 transistors PNP like
BC178. BC 179. etc. U/tested.

01 30 Plastic Power NPN transistor
TO220 case like 2193055. U/tested.

tl 10 General Purpose fully tested
FET's.

11 200 mixed capacitors.
II 250 mixed resistors.
* Any 5 packs E450 *

Resistors
4 watt 5% carbon in'
+ watt 5% carbon IP

I watt 10% carbon 3p

range 10 ohms to 4.7 megohms.
+ watt tn/o 2% 4p

range 10 ohms to I megohms

VEROBOARD
0.1 0.15

2+ x 3/ 24p 19p
0 5 27p 23p

31+ x 3+ 27p 23p

3+ x 5 3Ip alp
17 x 2f 820
17 x 3+ LI  10 8763pp
17 x 5 (Plain) 90p
Pin insertion tool 57p . 57p
Spot face cutter 46p 46p
Pk. 36 Pins 20p 20p

Electrolytic
Capacitors.
6.3 VOLT
6851 64p
190a eip
opup lip
680µF lip
15000F 18p
22041µF 18p
33000F 26p

10 VOLT
475F 6.10

100µF 4IP
220oF ap-
330.F 10p
4701SF 10p
1000siF Ilp
1500µF 20p
2200pF 24p

16 VOLT
15pf 6+p
33oF 114p

150µF &fp
150µF Bp

220oF 9p
680oF I5P
1000pF 17p
15001,F 24
2000µF 43P

25 VOLT
iouF op
2214F

,..
47pF ;i4
impy sp

150µF Sp
220oF 10p
470µF lip
680pF pp
100014F 22P
2200oF 39p
50001.F up

I
40 VOLT

6.8oF 6Ip
15µF 6/p
33oF 6+p

40 VOLT
47oF 6+p
100.,F 9p

68sF 10p
220oF Ilp
470oF I9p
680oF 25P
1000oF 25P
2200oF 44p

43 VOLT
1µF 64p

2'744F 630
4.75F 6+p
68µF alp
1C'PF 54PµF Op
68oF 10p
1123oF lip
150oF 13p
2200E 19p
330µF 22p
47001 26p
1000.F 44p

--- VOLUME CONTROLS
Potentiometers
Carbon track 50011 to 2.2M ft
Log or Linear.
Single 139. Dual gang [stereo) 44P.
Single type with D.P. switch 13p
extra.

CARBON SKELETON
PRESETS
Small high quality type (linear
only). All valves 100.5 meg ohms.
- I watt 6p each
-2.5 watt 6+p each

VISIT OUR RETAIL
SHOP AT BUSH FAIR

Monday to Saturday 9 to 5.30

SLIDE SWITCH
SPST tip each. D.P.D.T 13p each

MINIATURE NEON
LAMPS
240V or 110V 1.4 5p. 5 plus 44p
each.

Mullard Polyester Capacitors
C280 SERIES
250V P.0 mounting: 0.01µF. 0.015. 0.022 3+p. 0.033. 0047. 0068 4p. 0.1 44p.
0.15. 0.22 5+p. 0.33 7p. 0.47 9fp. 0.68 12p. Isi.F 14p. 1.5pF 2.2p. 2.2oF 27p.

cnis SERIES
400V, 0001p.F. 0-0015.00022. 0.0033.00047 3p. 0.0368. 0.01. 0.015.0.022. 0.033 3/p.
0047. 0.068. 0. 14+p. 0.15 44p. 0.22 Ifp. 0.33 12p. 047 144p.
160V: 0.01p.F. 0015. 0022. 0.033. 0047. 0.068 34. O. I 4p. 0.15 4p. 0.1 4fp.
0.15. 0.22 34p. 0.33 7p. 0.47 9/p. 0-68 12p. 1pF 144p. I.5µF 22p. 2.2oF 24p.

HD
SP352 SP352

MK58250N-NEW MOSTEK ALARM CLOCK IC CUM + VAT = 2640
24hr format -Alarm -Snooze -Multiplexed 4 to 6 digit display -etc. This Is a high
performance clock IC from Mostek Corporation at a break -through price.
BUILD AN ATTRACTIVE DIGITAL ALARM CLOCK WITH RADIO TURN -ON
A kit of all parts except case and switches for a digital alarm clock with radio turn -
on using the MK5020N and highly attractive SP352 0.551n displays (see above). The
kits include: Building instructions. MK50250N, SP352 displays, all semiconductors,
resistors and capacitors, radio turn -on relay, miniature loudspeaker for alarm,
soldercon pins for IC socket, main PCB and digit mounting PCB. Both PCBs have
been designed so that constructors of the 4 digit clock may easily expand their
unit to 6 digits at a later date.

4 digit Kit C2600 + VAT = C2I10
6 digit Kit L3140 + VAT = £34.51

Send for tree Information on low -coat kits using the MK50250N with LEDs. Minitrons,
etc. For details of the SP352 and other Beckman Displays available from us. see
our P.E. June or W.W. April ads. or send for free Information.
CT5001 4 FUNCTION CALCULATOR IC [4.110 VAT = E5.20
We have designed an exciting low-cost calculator for the amateur constructor
using this device -send for free information.
SLAT 0-331n RED LED DIGITAL DISPLAYS 'plug-in replacements for 01.707

Pack of 4: 4 x f1,70 131.50 + VAT = £7.411

Pack of 6: 6 x f1.70 C10.20 + VAT = 21112

CT7001 £16.50 + VAT = C18.15
This is the moat sophisticated alarm clock IC on the market. Our data includes circuit
for 6 digit clock using 3 x SP352.

IAM5316N

Data supplied with all devices.
Also available separately at 10p per device.
NO P. & P. CHARGE for U.K. orders. Overseas P. 6 P. 50p

£15.00 + VAT = L16.50

SINTEL, 53 ASTON STREET, OXFORD

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion. a better Job.
higher pay? New Opportunities" shows
you how to get them through a low-cost
B.I.E.T. home study course. There are no
books to buy and you can pay -as -you -
learn.

I Electronics.tron)ID Engineering(Tech- Practical TV Engineering
Society of Engineers 0

I Electronic Engineer- 0 Colour Television 0
mg

Computer Electronics 0 ins)
(Electrical Engineer-

Television Mainten- 0 C. & G. LI Radio TV 0
and Wiring

General Radio and 0 Post Master General 0

Electrical Installations 0

I ante and Servicing Servicing cert.
C. & G. Electrical 0

I TV Engineering
Radio Servicing, Main- 0 C. & G. Electrical 0

1st & 2nd class tens. Technicians (Prims..y)

Engineering Practise
C. & G. Telecom- 0
municationstenance and Repairs

'To B.I.E.T. BPE 05 Aldermaston Court, Reading RG7 4PF QK I BPE OS

NAME (Block Capitals Please)

The B.I.E.T. guide to success should be
read by every ambitious engineer.
Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you
ever did.

 CUT OUT THIS COUPON IM
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address below.

Practical Radio and 

C. & G. Radio. TV 0 C. & G. Li Installa- 0
Electronics. Mechanics tions and Wiring

Radio Amateurs 0 General Electrical

ADDRESS

IOther sublect
Accredited by C A C.0

Ace

Member 01 A.13 C C

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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You've
asked font!
Time and again we are asked for reprints

of Wireless World constructional
projects: tape, disc, radio, amplifiers,

speakers, headphones. Demand
continues long after copies are out of
print. To meet the situation we have

collected fifteen of the most sought after
designs and put them in one inexpensive
book. And we've updated specifications

where necessary to include new
components which have become

available. A complete range of
instruments is presented, from the

Stuart tape recorder and Nelson -Jones
f.m. tuner, through the Bailey, Blomley

and Linsley Hood amplifiers, to the
Bailey and Baxandall loudspeakers

- some of which have been accepted as
standard in the industry.

high fidelity designs
it from newsagents and bookshops. A book from

WirelessWorld
I
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The largestselection
EX COMPUTER BOARDS
Packed with transistors. diodes, capacitors
and resistors -COMPONENT VALUE 21-50.
3 for ONLY 65p + p & p 30p
SPECIAL. As above PLUS Power Transistors
ONLY 65p each + P & P 15P
STABILISED POWER MODULE'S
Complete with circuit diagrams, etc. 99p
each + p & p 13p
PAXOL1NE BOARDS 7) x 9' approx.
4 for 80p + p & p 20p.

FIBRE -GLASS PRINTED
CIRCUIT BOARDS
161 x 4' approx. 2 tor 560

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

VEROBOARDS
Packs containing approx.. 50sq. ins. various
sires, all 0 1 matric 1351)

REPANCO CHOKES & COILS
RF Chokes
CHI. 2.5teiH Up CH2. 30m11 86p
043, 7.5m11 Up CH4. 10mH 25P

CH5. I5mH 869
COILS
DR X I Crystal net 31p DRF12 Dual range 489

COIL FORMERS & CORES
NORMAN r Cores & Formers 7p
1" Cores & Formers 139

SWITCHES
DP/DT Toggle UpBP/ST Tuggle 183

FUSES
II" and 20mw. 100mA, 200mA, 250mA,
300mA, I A, 1-3A. 2.4
QUICK -BLOW 4p ea. ANTI -SURGE 69 ea.

EARPHONES
Crystal 2.5enni plug Up
Crystal 3.5mm plug Up
8 ohms 251lina plug Up

ohms 3 Stiiin plug Up

DYNAMIC MICROPHONES
111223. 200 ohms plus un/on switch and
) and 3 plugs 21.40

3 -WAY STEREO HEAD-
PHONE JUNCTION BOX

141012 11.87

2 -WAY CROSSOVER
NETWORK
1 4007. 80 ohms Imp. Insertion Ions 3d1121-81

SELECTED RESISTORS
RI. Our mix, watt carbon --30 for UP

CAR STEREO SPEAKERS
I Angled) 43-85 per pair.

BI-PAK
CATALOGUE AND LISTS

Send S.A.E. and 10p.

INSTRUMENT CASES

(Black Vinyl covered)
No. Length Width Height Price
11(1 x 31' x (10p

115'2 I x x 3' £1.20

ALUMINIUM BOXES
1141 31 x 21" x
1142 4' x 4' x 11-
1143 4' x 21 x I)"
8A4 51 x 4' 0 11'
BAS 4' x 21" x
11A6 3" x x
1147 7' x 3" x
1149 t1 x V x 3'
BA9 x .1" x 2'

42p
91p
91p
47p
41p
84p

84p
64p

BIB HI-FI ACCESSORIES
De Luxe Groov-Kleen
Model 42 £184 - -
Chrome Finish Model 60 £1'50

Ref. 36A. Record/Stylus Cleaning Kit Up
Ref. 43. Record Care Kit 82.35
Ref. 31. Cassette Head Cleaner 64p
Ref. 32. Tape editing Kit 81.54
Model 9. Wire Stripper/Cutter Up

Ref. P. Hi-Fi Cleaner alp
Ref. 32A. Stylus Balance 21.36
Ref. J. Tape Head Cleaning Kit Sip
Ref. 34. Cassette Case £1.27
Ref. 56. 111-Fi Stereo Hints & Tips UP

ANTEX SOLDERING IRONS
X25 23 watt 21.93
CCN 240.13 watt £2.16
Model O. 18 watt 82.16
5K2. Soldering Kit £288
STANDS: ST1 6141. ST2 77p
SOLDER: 188WG Multicore 7ox Sao
228WG 7ox 1112y. 188WG 22ft Up
22SWG Tube 22P

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240
102 For model CN240

1100 For model CCN240
1101 For model CCN240 1"
1102 For model CCN240 ALL
1020 For model 0240 141' Up
1021 For model 0240 oath

1022 For model 0240 5'
50 For model X25 A-
51 For model X25
52 For model X25 5"

ELEMENTS
RCN 240 11.18 ECCN 240 8142

ED 240 21.16 EX 23 81:113

ANTEX HEAT SINKS 10p

VAT included in all prices. Please add
10p P. & P. (U.K. only). Overseas orders -
please add extra for postage.

NEW COMPONENT PAK
BARGAINS
Pack
No. Qly. Description Price

('I 250 Resistors mixed values approx.
count by weight 056

C2 200 Capacitors mixed value, approx.
count by weight 0-55

C3 50 Precision Resistors 0 15s, 0.01%
mixed value, 0-56

C4 75 1th W Resistors mixed preferred
values 056

1'3 3 Pieces assorted Ferrite Rods 0-65

C6 2 Tuning Gangs, MW/LW VHF 065
C7 7 Pack Wire 50 metres assorted

colours 0-56

C8 10 Reed Switches 055

C9 3 Micro Switches 0.55

CIO 15 Assorted Pots & Pre -Sets 066

C11 5 Jack Sockets 3 x 3-5m 2 X
Standard Switch Type 0-56

C12 40 Paper Condensers preferred types
mixed value, 065

C13 20 Electrolytic, Trans. types 065

C14 I Pack assorted Hardware-
Nide/Botta, Grommets etc. 0-65

CIS 4 Maine Slide Switches 056

('16 20 Assorted Tag Stripa & Panels 056

C17 10 Assorted Control Knobs 0 65

C18 4 Rotary Wave Change Switches 0-56

C19 3 Relays 6-24V Operating 046

C20 4 Sheet, Copper Laminate approx
10' x 7' 046

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

Open Monday -Sat. 9-5.30 p.m. Tel. 61593

PLUGS AND SOCKETS
SOCKETS

PS 35 DIN 2 Pm (Speaker)
PS 36 DIN 3 Pin
PO 37 DIN 3 Pin 180*
PS 38 DIN 5 Pin 240°
PS 39 Jack 2.5mm Switched
PS 40 Jack 3.5mm Switched
PS 41 Jack 1' Switched
P8 42 Jack Stereo Switched
PS 43 Phono Single
Pia 44 Phono Double
P8 43 Car Aerial
PS 46 Co -Axial Surface
PM 47 Co -Axial Flush

0.06
0.10
010
0.10
0.09
0.10
0.17
0.26
0.06
0.10
0.09
609
0.14

INLINE SOCKETS
PS 21 2 Pin (Speaker
P8 22 D.I.N. 3 Pin
PS 23 D.I.N. 3 Pin 180°
Pfl 24 D.I.N. 5 Pin 240°
PS 23 Jack 2.5nun Plastic
PS 26 Jack 3.5mm Plastic
PS 27 Jack r Plastic
PS 28 Jack r Screened
PS 29 Jack Stereo Plastic
PS 30 Jack Stereo Screened
PS 31 Phono Screened
PS 32 Car Aerial
PS 33 Co -Axial

0.13
0-17
017
0-17
010
0:12

0.28
0.22
632
0.14
0.15
0.17

PLUGS
PS 1 D.I.N. 2 Pin (Speaker)
PS 2 D.I.N. 3 Pin
PS 3 D.I.N. 4 Pin
PS 4 D.I.N. 5 Pin 180°
P8 3 D.I.N. 5 Pin 240'
PS 6
PS 7

PS 8
P8 9
PS 10
PS 11
P8 12
PS 13
PS 14
PS 15
PS 16

D.I.N. 6 Pin
D.I.N. 7 Pin
Jack 2 Snun Screened
Jack 3.5mm Plastic
Jack 3.5mni Screened
Jack 1' Plastic
Jack 1' Screened
Jack Stereo Screened
Phono
Car Aerial
Co -Axial

011
012
015
014
016
016
015
010
009
018
013
018
089
0.06
0-15
010

CABLES
CP I Single Lapped Screen 0.06

CP 2 Twin Common Screen 608
CP 3 Stereo Screened 608
CP 4 Four Core Common Screen 623
PC 5 Four Core Individually Screened 0.80
CP 6 Microphone Fully Braided Cable 010
CP 7 Three Core Main. Cable 0-07

CP 8 Twin Oval Mains Cable 046
CP 9 Speaker Cable 0-04

CP 10 Low Loss Co -Axial 010

CARBON
POTENTIOMETERS
Log and Lin
4.7K. 10K, '23K, 47K, 100R. 220K, 470K,
1M, 2M
VC 1 Single Less Switch 014
VC 2 Single P.P. Switch 046
VC 3 Tandem Leas Switch 0.44

VC 4 1K Lin Less Switch 014
VC 5 100K Log anti -Log 044

HORIZONTAL CARBON
PRESETS
0.1 watt 004 each
100, 220, 470, 1K, 2-5K, 4.7K, 10K, 22K.
47K, 100K, 220K, 470K, 1M, 2M, 4-7M

WORLD SCOOP
JUMBO

SEMICONDUCTOR PACK
Transistors, limn. and Silicon Rectifier.,
Diodes, Triaca, Thyristora, Les and Zeners.
ALL NEW AND CODED.

APPROX. 100 PIECES
Offering the amateur a fantastic bargain Pak
and an enormous saving -identification and
data sheet in every Pak.

ONLY E2 P.. P. 201,,

EX -COMPUTER BOARDS -
BY THE BOXFULLI

20 Boards packed with Semiconductors and
other Electronic Components. Each board
approx. size Bin x 710. All known type
numbers and easily recognisable.

FANTASTIC VALUE AT
E220 per Box. P. & P. 32p)

SPECIAL PURCHASE
218066. Silicon Power Transistors! NPN.
Famous manufacturers out-of-apec devices
free from open and short defects -every one
able! 113W. T03. Metal Case.

OUR SPECIAL PRICE 8 for £1

LOW COST CAPACITORS
0.01µF 400V. 3p each
5000F 50V. Elect. 10p each

RECORD STORAGE,
CARRY CASES

Tin Et', 18/in X 7In X Sin (00 records)
41210

12in LP, 131in x 7110 x 121 (50 records)
18.86

CASSETTE CASES
Holds 12. 10in x 31in x Sin. Lock and
handle, 111-80.

0 -TRACK CARTRIDGE
CASES

Holds 14. 13in X Sin X Sin. Lock and
handle, 21-96.
Holds 24. 1311n X 81n x Slin. Lock and
handle, 48-70.

COLOURS: Red, black and tan,
please state preference

REPANCO TRANSFORMERS
240V. Primary. Secondary voltages avail-
able from selected tapping. 4V, 7V, 8V, 10V,
145'. 15V, I7V, I9V, 211', 12V. 31V, 33V,
40, 30 and 25 V -0-23V.
Type Amps Price P. & P.
I4260/1 21.83 80p
wrsoil 1 , £2.42 UP
DIT60/2 2 03.30 40p

CARTRIDGES
ACOS0P91-1SC.200mV at I.2cms/sec £1.16
ACOS GP93-1. 280mV at 1cm/sec 11.65

ACOS GPM- I. 100n1V at lcm/sec 22.65

TTC J-2003. Crystal/Hi Output 96P

TTC J-20 IOC Crystal/Hi Output Compatible
2140

TTC J-200 CS Stereo/Hi Output 61.80

TTC J-2105 Ceramic/Med. Output 91.84

CARBON FILM RESISTORS
The E12 Range of Carbon Film Resietore,
) watt available in FMCS of 50 pieces,
assorted into the.following groups: -
RI 50 Mixed 100 ohms -820 ohms 402

R2 50 Mixed IK ohms -8.2K ohms 40p

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

R4 30 Mixed 100K ohms -1 Meg. ohms 444
THESE ARE UNBEATABLE PRICES -
LESS THAN 1p EACH INCL. V.A.T .

BI-PAK SUPERIOR QUALITY
LOW -NOISE CASSETTES
c60, 38p; C90 41p C120, 62P
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the lowestprices !
BI-PAK QUALITY COMES TO AUDIO .

AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The ALIO, ALTO 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 f = 1K11. 0.25%

LOAD IMPEDANCE - 8-160
INPUT IMPEDANCE f = 1KHz 100 k0

FICRUENCY RESPONSE -3dB Po = 2 WATTS 50 Hz 25K11.

SENSITIVITY for RATED 0/P Vii25V. R1-80 1=1KHz 75mV. RMS
DIMENSIONS - r x 21" = I'

The above table relates to the ALIO, AL20 and AL30
modules. The following table outlines the differences
in their working conditions.

Parameter AL10 ALSO ALSO

Maximum Supply Voltage 25 30 30

Power out for 2% T.H.D.
(RL s. 00 f = 1KHz)

3 watts
RMS Min.

5 watts
RMS Min.

10 watts
RHO MM.

AUDIO AMPLIFIER
MODULES
tL 10. 3 watts
kL 20. 5 watts
kL 90. 10 watts

£2.19
62.69
03.01

POWER SUPPLIES
PS 12. (Use with ALIO & AL20) 88p
IPM 80. ;Use with also AL30 & ALSO)

£3.24
FRONT PANELS PA 12 with Knobs

11.00

PRE -AMPLIFIERS
PA 12. (Use with ALIO & AL20) 64.36
PA 100. (Use with AL30 & ALSO) 013.16

TRANSFORMERS
T461 (Use with ALIO) 61.38 P & P 15p
T538 (Use with AL20) SLIM P & P 15p
liMT80 (Use with AL30 & ALSO) £2.10

P& P 25p

PA12 PRE -AMPLIFIER SPECIFICATION
the PA12 pre -amplifier has been designed to match into
nost budget stereo systems. It is compatible with the
kL 10, Al. 20 and AL 30 audio power amplifiers and it
an be supplied from their associated power supplies.
rbere are swo stereo inputs, one has been designed for use
with 'Ceramic cartridges while the auxiliary Input will
,ult most ?Magnetic cartridges. Full details are given in
he specification table. The four controls are, from left to
ight: Volume and on/off switch, balance, bass and treble.
Ilse 152mm X 84mm x 35mm.

Frequency response-
2011,50KHz (-3dD)

Bass control-
12dB at 60Hz

Treble control-
± 14dB at 14KHz

*Input 1. Impedance
1 Meg. ohm

Sensitivity 300mV
tlnput 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
41 a one-piece chassis measuring 20 cm x 14 cm x 5.5 cm.
this compact unit comes complete with on/off switch
.olume courol, balance, bass and treble controls,
ransformer, Power supply and Power amps.

tttractively printed front panel and match-
ng control knobs. The "Stereo 20" has been
lesigned to fit into most turntable plinths
vithout interfering with the mechanism or,
iternatively, into a separate cabinet.
iutput power 20w peak. Input 1 (Car.)
OOmV into IM. Freq. res. 25Hz-25kHz.
'put 2 (Isuz.) 4mV into 30K. Harmonic

Bann control ± 12dB at 60Hz
yplcally 031% at 1 west. Treble con.

14dB at 14kHz. El+45

1110-

,

ra "41,
e, °.

NOW WE GIVE YOU
50w PEAK (25w R.M.S.) PLUS
THERMAL PROTECTION!
The NEW AL60
Hi-Fi Audio Amplifier
FOR ONLY £3-95
 Max Heat Sink temp 90°C.
 Frequency Response

20Hz to 100KHz
 0.1% Distortion
 Distortion better than

1% at IKHz
 Supply voltage 10-35 volts

seins.....sseres .

 Thermal Feedback
 Latest Design Improvements

 Load - 3, 4, 8 or 16 ohms

 Signal to noise ratio 80dB

 Overall size 63mm x 105mm
x 13mm

Especially designed to a strict specification. Only the forest components
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F.
enthusiast.

FULLY BUILT - TESTED and GUARANTEED

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt (r.m.s.) per channel simul-

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

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

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

other applications Including: -Disco Systems, Public Address,
Intercom Units, etc. Handbook available 10p PRICE £3.25

TRANSFORMER BMT80 £2.15 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 AL50 power amplifier system, this quality made unit incorporates
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.

SPECIPICATIOI
Frequency Response 20Hs-20KIlz f 1dB
Harmonic Distortion better than 0.1%
Inputs: 1. Tape Head 1.25 mV into 50K 0

2. Radio Tuner 35 mV Into 50K0
3. Magnetic P.U. 15 mV into 50K 0

All input voltages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within ± 1dB. from 20Hz to 20KM..

Bass Control ± 15dB at 20Hz
Treble Control ± 15dB at 20K Hz
Filters: Rumble (High Paul 100Hz

Scratch (Low Pass) 8KHz
Signal/Noise Ratio better than -65dB
Input overload + 26dB
Supply + 35 volts at 90mA
Dimensions 292mm x 82mm x 35mm

ONLY £13.15
SPECIAL COMPLETE KIT COMPRISING 2 ALSO'', 1

SPM80, 1 BMT80 & 1 PA100 ONLY £25.30 FREE p.

G,ro No. 388-7006

Pirate sena oil orders threct to warehouse and desPotch deportruear

HIPAK
P.O. BOX 6, WARE a HERTS
Postage and parking add I i p Overseas add extra for turmoil

Minimum order 55p Cosh with order please.

Guaranteed Satisfaction or Money Back
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CRESCENT RADIO LTD.
11-15 & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

II MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY
TO YOUR CAR

WITH A MOTOR DRIVES CAR
AERIAL
Spec.: 3 Section

Extended Length 100cin
Length under Fender 40cm
Cable Length 120cm

Supplied complete with Fixing
Bracket and 14.7C Ph. 23P
Control Switch....  . P. k P.

101118 "CRESCENT
BEAT MITE"
SINOLE
CHANNEL

bat' MOUND TO
1441:-.,' LIGHT UNIT

This fantasticlittle box
approx. 4" x r 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 seneitive level
control the unit is fused and can-
not harm your amplifier.
A Bargain at 6740 plus 101,

"CRESCEST" BUBBLE LIGHT

SHOW

A new and
exciting

for
the pro -

Sessional disc jockey or to give
the private party an electric
atmosphere, a projected kaleido-
scope of colour.
Specification -Projector: 100W,
convection cooled, at 30ft the
projected image w 1611: Motor
1 rev per 2 min. Liquid Wheel:
bin diameter multicolour.
The Motor is fitted to the
Projector and can only be
purchased ae 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, 0-15; gin Li-
quid Wheel, 15..120 -I- 75p cart.

TRI-VOLT BATTERY
ELIMINATOR

Enables you to work
your Transistor
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, 7{ or 9 volt. This
means, all your transistor power
pack applications can be handled
by this one unit. Approx. aim
211 x 2jin x nin. Our Price
£11-75 plus 10p P. & P. Same
model suitably wired for the
Philips Cassette 1.8 plus 10p P. & P.

7in x4in LOUDSPEAKER
A top quality
speaker ideal where
small sine is import-
ant. Manufactured
by E.M.I. fora well-
known hi -11 set
maker. Sloe: 7in X

tin. Impedance: 8 ohms. Flux:
38,000. Max. Free range: 9011. to
MHz. Power handling: 5W.
Unbeatable. Price: 1140. Free
postage on this Item.

KITS

U1(6:, Tran4istiir Tester 01.66
1'K9.2 Telephone Amp £8.26
1'K113 Hi -Fl Amp -8W £4.60
UK 130 Mono Control Unit 14.15
UK145 Amp -1.5W S3-81

1:K165 RIAA Equalised Stereo Amp 85.30

UK195 Mini -Amp -2W 13.88
K 220 Signal Injector 02.65

1-K230 AM -FM Aer. Amp 13.29
UK 273 Mike Pre -Amp 16.98

U K300 4 Channel Radio Control T. X. t8.61
UK310 Radio Control Receiver £3.29
I' K3 I MW Radio Receiver 67.92
l'K 520 AM Tuner 64.60

l'K710 4 Channel A.I. Miter 012.59

UK713 Photoelectric Cell Switch £8.97

U K835 Guitar Pre -Amp 04.98
UK875 Cap. Discharge Ignition 81849
UK915 R.F. Amp 12-170MH. 12436

UK935 Wide Band Amp 20Hr to 15014Hr 112.134

TRI-VOLT CAR SUPPLY
Enables you to work your Transistor Radio,
Amplifier or Cassette, etc. from the 12 volt car
eupply. Positive or negative earth. Approx.
else = din x 31in x lIin. This converter
supplies 6, 7j or 9 volts and is translator regulated.
A real money saving device for UM. 10p P. a P.

"C.300" DISCO CONTROL PACK
A control Unit which when connected to twin decks
makes a disco of professional quality. We eupply a
smart front panel which incorporates controls,

The control module, I.C.
construction incorporating mixing, pre -amp and
headphone listening amplifier. The power pack
enables this unit to work from the standard mains.
 Inputs include Mic., Tape/Cassette and Twin
Decks.  Control. include Mic., Tape, Each Deck,
Mono, 114. Stereo, 217 plus 20p care.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Base -Middle -Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminals 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)
E18.50Plua 38P P.O P.

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.

£1 .75 plus 13p P. & P.

2001240V MATH RELAY
Heavy duty contacts. 2,6000
coil. All new and unused D.P.D.T.
mains relays Hp + V.A.T. Carr. Free.
Special quantity price: NO per 100 relay&

MINI LOUDSPEAKERS
2}in 80 ohm, 50p; 2}in 40 ohm,
509. Please include 5p P. & P. on
each L.B.

CRESCENT CATALOGUE
11 you construct you should own *
one. Bend 10p inc. carriage.

VAT
Please include 10% VAT on
goods plus carriage.

EncaseENVIRONMENTAL

HOUSING

A cleverly designed pro -
Meted pOlyearbonste en-
closure. weettarprool.
hossproof and damp and
dust protecting ita high
impact strength will with-
stand rough handling.
The seven size* can
interconnect and any
ease will extinct vertically [NJ ;15;

or horizontally or both.
while maintaining full
protection. Sand for new
catalogue. Many extras
available incl hinges. etc.

Encase Includes chassis. retaining somas. cover gasket end
Meer retaining screws, rice inOudee P. 8 P. and VAT.
ENA 75." x yi" x 5' /4 93

217 33
ES 43
21 -42

111 05
215 30
(21 10

ENO 11" .11" . 5"
ENE 15" x 11" . 5"
ENF 22" x 11" x 5"
ENO 22" x 15" . 7"
Prices correct to 1st May

Tough EH. with
little handle

can.. inLong Elf.
sirs fibre no MndN

polyeaNr. add Eg.

of the job. Grey of Alfa evallable without panel,.
v.rY lin,. to the Go., no horses. 8" . 5- t319 t3.06

front panel (16 c.w.o.). Prices prices inducts feet, P & P and VAT
with protected aluminium Leas lor quantitiee.

correct to 1st Mey. no handles avaltNe. price less 919

A smart miniature
ease in tough.
rigid, high -gloss
black A.B.S. Front
panels in either
aluminium or white
PVOStssi
B uilt-in slots for PC -

cards, dividers. or
screens. Chassis or
PC boards can be supported on 'P'
clips from internal pillars. Excellent es
encapsulation boxes.

M2 85mm x 100mm x
50mm25" x 3f" x 2"
M3 100mm x 130mm x
50mm 35" x 5" x 2"

1 off 10 off

51p 45p

67p Sap

die leads volts
I" PGA to 1 8" 110 or 160-260
5" PGA to 1 30" 110 or 160-260
5" PP/A 6" 110 or 160.260
5" PP/A 30" 110 or 160260

1111110S
oasis

Prices include P & P.
quantities Also available
screws Minimum order 21.
Prices correct to let May

off 5 off

t1.95 t176

t1.18 [1.52

and VAT Less for
without panel and

Brightlife
neons, illus-

trated are PC/A
or C, PC/F,

PC/D. PC/G or 1.

PP/A or 6, 0 & S. are
10 100on ow brighter and give an average of
175p 1659 25.000 hrs. life. The 0.5" dia.
1115p 1849 are red or white, the 0375" are
17i9 1449 red amber or white' these
1919 1845 have 3 cap shapes and all may be

0 typo none 110 or 160-260 28p 27p supplied for 115, 240V or the PP
S typo none 160-260 23p 21p

P P inc any quantity. then add 10.., VAT.neons in 110, 240 and 440V with
Minimum quantity each type 10 off. 6" or 30" leads. Send for
Prigs correct to 1st May details in new catalogue

W. H. D. 1 off w H 0 1 off
A 4-5" 6.5" 0.60 IN 4 5 13" 24.44
B 4.5" 8.5" 24.44 N 0 5

C 4.5" 10" 6.5" 24.91 0 4 5 10" II. N11
D 5" 55' m.t11 P 9 13' 25-44
E 9" 8.5" 25.44 0 15'. 211111

F 0" 10" 5.5" t5.26 R
O 13" 6.5- 25.44 S 13"

103"-
N' : deal

H 13" 8.5" 21128 T 13" EU 41
I 13" 10" 6'S" 25.91 U 10" 13" t10.20
J 18" 6-5" 211.21 V 18" 13" fa 41
K 16" 7" 6.5" M.41 W 10" 13" £10.20
L 10' 10" 6.5" 210.20 X 10" 13" 212.21
Woodgraln 13 at 25.44, E & G at 2225, Hat 21191.
Includes screws. feet amnia. according to sirs. and P & P
and VAT. Prices correct to 1st May

WEST HYDE

The design of these cases
permits the instrument to
be built or serviced within
their *sternal panels 40

Low coat Blue
PV Steel with white P.V C
aluminium panel..

CWO
WEST HYDE DEVELOPMENTS LTD., RYEFIELD CHES., NORTIN/000 HILLS, MIDDX.
HMI INN. Tel: Northwood 24941 Se 26732 Telex: 923231
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PRICES INCLUDE VAT
SUPERSOUND 13 HI-FI

MONO AMPLIFIER
A superb solid state
audio amplifier. Brand
new components
throughout. 5 eilicon
transistors plus 2
power output trawls -
ton in push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. into 8 ohm.
Frequency response
12H.--30KHz ±3db.
Fully Integrated pre-
amplifier stage with

separate Volume, Baas boost and Treble cut control..
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for fulloutput. Supplied ready built and tested, with knobs,
escutcheon panel, Input and output plugs. Overall size
3in high X Bin wide x 7jin deep. A.C. 200/250V.

PRICE 11100
DE LUXE STEREO AMPLIFIER

A.c. mains
200-240 volt..

Using heavy
duty follyisolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible burn.
Valve line up: -2

ECL86 Triode Pentodes.x B180 as rectifier. Two dual potentiometers are
provided for bus and treble control, giving bans and
treble boost and cut. A dual volume control Is used.
Balance of the left and right hand channel, can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity le approxi-
mately 300m/v for full peak output of 4 watts per channel
ill watts mono), Into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size llin. w x 41n. x.
Overall height including valves Sin. Ready built and
teased to a high standard. Price E1040. P.& P. 5°P'

NEW! POWER SUPPLY UNIT
200/240V A.C. input. Four switched fully somothed D.C.
outputs giving 6%, and 74V and 9V and 12V at 1 ampon load.
Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case, overall size 6' x 3I' x 25'.
Suitable for Transistor Radios, Tape Recorders,
Amplifiers. etc., etc. Ready built and tested.

PRICE £5 P.3 5p

HI -GRADE COPPER LAMINATE BOARDS. 8' x 8'. Five
for 60y plus 30p P. & P.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combination.: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at 2 amps
full wave. Size 3inL x 3f inW x 3inD. Price 68 81. P.& P. 40p

FEW OILY. High grade mains transformers with grain
orientated lamination. Primary 200/240 secondary 18.5
volts at 0.6 amps and 4.6 volts al 0.3 amps. Size '2'HX 2rW, x 2'D overall. 11.25 plus 25p P. & P.
MAINS TRANSFORMER. For transistor power supplies.
Pei. 200/240V Sec. 9-0-9 at 500rnA. 41.10 P. & P. 25p.
Pri. 900/240V Sec. 12-0-12 at I amp. 1121 P. & P. 26p.
PM. 200/240V Sec. 10-0-10 at 2 amp. 1182 P. & P. 35p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.C. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battfry or from H.T.
line 200/300V. Frequency response 1511.-25KHz.
Gain 26dB. Solid encapsulation size 11 x If . fin.
Brand new - complete with instruction.. PriceII. P. A P. 15p.

S REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC
ENGINEERS AND DESIGNERS, covering between them.
transistor charuterietics, dine and transistor equivalents.
Many thousands of up-to-date European types listed.
Diode Equivalents 80p
Transistor Equivalent. 90p
Transistor Characteristics 1120
All three together 1260 POST FREE

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000's of British, U.S.A., European and Japanese
trami.tors. ONLY 405. Post 5p.

NEW ISSUE-Thyristor, Triac, 1)1ac, etc. encyclopedia.
95p Post Free.

FOR PERSONAL CALLERS ONLY! Lirnited number of
Stereo Radiogram chassis covering LVI;11W/FM bands.
Mono radio and stereo gram. Overall Mae approx. 165'W,
131'H ,8-13. 4 Watts per channel output. ONLY $116.50.

SPECIAL BARGAIN OFFER!
Limited number of BSR C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY MOO plus P. & P. 60p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Gerrard 1025, 2000, 2026TC, 2500, 3000, 3500, 5100,
13P25 II and III, 8L65B, AT60, etc., or B.S.R. C123, C109,
CI29, A2I, etc. Black leatherette finish. Size 124 in x
1411n x 3f in high (approx. 7f in high, including rigid
smoked acrylic cover). P. & P. 70p. Now only £415
8 pole 3 way 2 bank low loss Yaziey type switches 15'
sections. Standard spindle. 2 switches 665 t 10p P. & P.

LATEST ACOS OP9lilfiC Mono Compatible Cartridge with
t/o stylus for I.P/EP/78. Universal mounting bracket.
3140. P. & P. 15o.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
TIO stylus. Diamond Stereo LP and Sapphire 78. ONLY
8860. P. & P. 10p. Also available fitted with twin
Diamond T/0 stylus for Stereo LP. 12'80. P. & P. 15p.
LATEST RONETTE I/O Stereo Compatible Cartridge for
EP/LP/Stereo/48. 11-63. P. & P. 15p.
LATEST ROSETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono/stereo records on niono equipment 2150,
P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quelity record player amplifier employing heavy
duty double wound maina transformer, ECC0S. EL84,
and rectifier. Separate Baas, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n. w. , 3 d. x 6 h. Ready built and tested.
PRICE 05.00. P. & P. 50p. ALSO AVAILABLE
mounted on board with output transformer and speaker.
PRICE 16-30. P. & P. 60p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with roost
attractive Tygan-Vynair front. Size 16in high
x 10f in wide , Gin deep. Fitted with E.M.I.

Ceramic Magnet 13in x Bin bass unit, two H.F.
tweeter units and me/foyer. Max. power handling
10W. Available 3, 8 or lb ohm impedance.

Our Price £9.25 Care. 75p
CABINET AVAIL. SEPARATELY 14.95. Carr. 65p.
Also available in 8 ohm with EMI 13In x 81n. boa
speaker with parasitic tweeter. 1745. Carr. 75p.

HARVERSON'S SUPER MONO AMPLIFIER
.4 super quality gram amplifier using a double wound fully
Isolated mains transformer. rectifier and ECL82 triode
pentode valve no audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chaasis size only 71n. wide c 3M. deep x
61n. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transform,.
OUR ROCK

PRICE
BOTTOM £3.85 '4pP.
LOUDSPEAKER BARGAINS

Sin 3 ohm 31.25, P. & P. 15p. 7 x 4in 3 ohm 11.40, P. & P.
20p. 10 x 610 3 or 15 ohm 1210, P. & P. 30p. E.M.I.
8 x 5in 3 ohm with high flux magnet 11.70, P. & P. 20p.
E.M.I. 131 X Sin with high flux ceramic magnet with
parasitic tweeter 3, 8, or 13 ohm 13-50. P. & P. 30pr
E.M.I. 13 x 81n, 3 or 8 or 15 ohm with two inbuilt tweeters
and crossover network 14115. P. & P. 30p.
EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox. 3fin. Av. 3 or 8 or 15 chins. 2126 plus 201, P. & P.
BRAND NEW. 12in 15w 11/13 Speakers, 3. 8 or 15 oho.
(state which). Current production by well-known British
maker. Now with Hillux ceramic ferrobar magnet
assembly 19-90. Guitar model, 25w 1090. :i5w 111.00.
P. & P. 46p each.

SPECIAL OFFER!
LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

£3 70. P. & P. 35p.

Also available specification as above but size 10
1270 P. A P. 36p.

Igin "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling, 3 or 8 or 15 ohm (state which),
1265. P. & P. 36p.
"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELM/TEO-DYNAMIC SPEAKER
Size 111 In x 14 .15. in x 1 is in deep. Weight 19oz.
Power handling 20W r.m.s. 140W peak). Impedance
8 ohm only. Response 40112-20kHz. Can be mounted
on ceilings, wall., doors, under tables, etc., and used with
or without battle. Send S.A.E. for full details. Only
36-55 each. P. & P. 34p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoani ear-
muffs. Wired and fitted with standard stereo 51. lack
plug. Frequency re.ponse 30-15,000H.. Matchiog
impedance 8-16 ohms. Easily converted for mono. PRICE
13-30. P. & P. 25p.

HAVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL 1TH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED
PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EASIER CONSTRUCTION

really first-clasa HiF1 Stereo Amplifier Kit. Usea
14 transistors Including Silicon Transistors in the first
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp
with Bain, 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 15
ohms. Compact design, all part, 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
rola. per channel into 5 ohms. Frequency responae± 3dB
I 2-30,000Hx. Sensitivity better than SOmV into 1M 0.
Full power bandwidth ± 3dB 12-15,000Hz. Bass boost
approx. to ± 12dB. Treble cut approx. to -16dB.
Negative feedback 18dB over main amp. Power require-
ments 35V at 1.0 amp. Overall size -12' wide x 8' deep

21' high.
Fully detailed 7 -page construction manual and parts list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 61155 P. & P. 25p.

(Magnetic input components 33p extra)
POWER PACK KIT, 13.50 P. & P. 35p.
CABINET. ran P. & P 35p.

(Post Free if all unite purchased at same time). Full alter
reties service. Also available ready built and tested.nate Poet Free.
Note: The above amplifier is suitable for feeding Iwo
mono sources info inputs (e.g. mike, radio, twin record
decks, etc.) and will then provide mixing and fading
facilities for medium powered Hi -Pi Discotheque use, etc.

3 -VALVE AUDIO
AMP. HA34 MK II
Designed for Hi-FI reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, Mae 7 j In w. x din. d..
41 in. h. Incorporate. ECC83.
EL84, EZ80 valves. Heavy
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 bass and treble lift and
cut. Negative teedback line. Output 45 watts. Front
panel can be detached and leads extended for remote
mounting of control.. Complete with knobs. valves. etc.,
wired and tested for only MOO. P. & P. 45p.

MIL "FOUR" AMPLIFIER KIT. Similar In appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts. etc. !MOO.
P. @ P. 45p.

10/14 WATT HI-FI AMPLIFIER KIT
.4 stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS,s in push -pub.
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 bass and treble controls are provided giving
rood 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 MOO.
P. & P. 60p. Also available ready built and tested 313-00.
P. A P. 70p.

VYNADZ & REXINE SPEAKERS CABINET FABRICS
app. 34 in. wide. Our price 21.10 yd. length. P. & P. Ibp
per pd. (min. 1 yd.). S.A.E. for samples.

Open 9.304.30 Mon. to Fri. HARVERSON SURPLUS CO. LTD. (Please write clearly)
9.304 Sat. Closed Vied.

Dept. PE, 170 High St, Merton, London, S.W.19 T.1.014403985 tgitINLTA4'.AVITAT.A few minutes from Sout'h. Wimbledon
P. & P. ON OVERSEAS ORDERSTube Station. SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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INPUT 230/240V a.c. SO/60 OUTPUT
VARIABLE 0-240V
All Types
SHROUDED TYPE
0 S KVA (21 amp) (MAX) LIO 00

I KVA (5 amp) (MAX) L14 70
2 KVA (10 amp) (MAX) WI 10
3 KVA (15 amp) (MAX) 1.31 25
4 KVA (20 amp) (MAX) £72 50

37 5 amp (MAX) OM 50
CARRIAGE AND PACKING
EXTRA

L.T. TRANSFORMERS
All primaries 220-240V
Type No. Sec. Taps Price Post
I 30, 32, 34, 36V at 5A L6.90 +45p
2 30, 40, 50V at SA 19.15+60p
3 10, 17, 18V at 10A 17.20+500
4 6, I 2V at 20A L8.60 +60p
5 17, IL 20V at 20A L9.15+60P
6 6, 12, 20V at 20A L8.65 +60p
7 12, 20, 24V at 10A L6.75 +50p
8 4, 6, 24, 32V at I 2A L8.60+600
9 6 and 12V at 10A L4.30 +40p

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, 115V out for U.S.A.
equipment, or reverse to obtain 240V from 115V.
The ideal transformer for making up solid state
constant voltage unit, by use of taps the following
vol may be obtained 30-40-50-70-90V at
10 amps. Weight 40Ib, length. 260rnm, height
190mm, width 230mm. In original maker's wooden
case, LB. Carr. LI.

300 VA ISOLATING TRANSFORMER
115/230-230'230 volts. Screened. Primary two
separate 0-115V for 115 or 230 volt. Secondary two
I ISV at 150 VA each for 115 or 230 volt output.
Can be used in series or parallel connections. Fully
tropicalised. Length 13.5 cm. Width 11 cm. Height
13.5 cm. Weight 15 lb.
SPECIAL OFFER PRICE LS. Carr. 80p

A.C. MAINS TIMER UNIT
Based on an electric clock, with
2.5 amp. single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to

then switch off. An
additional 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size 135 mm x 130 mm x 60 mm. Price £2. Post
20p. (Total incl. VAT and Post C142).

VENNER TIME SWITCH
TYPE MSQP
200/250 Volt 2 -0N/2 -OFF every 24
hours at any manually pre-set time. 20
amp contacts. Fitted diecast case. Tested
and in perfect condition L4.75. Post 25p.

FOOT SWITCH
Suitable for Motors, Drills,
etc., etc. 5. amp. 250 volt.
Price 7Sp. Post 15p.

A.C. MOTOR 'Mfg. by AEI.'
Smooth running, powerful,
continuously rated,

'ble motor. 230/250V a.c.,
50 cycle 1/50 H.P., RPM 900,
0.25A. 13.50 post 50p.

METERS NEW! 2+ in. Flush
round. Available in D.C. Amps 1, 5, 10,
IS. 20 or A.C. Amps I, 5, 10, 15, 20.
Voltmeter 0-300V A.C. All types CI.
Post 15p.

230/240 VOLT A.C. EXTRACTOR
FAN KIT
Comprising of impeller, continuously
rated motor, motor housing and fix-
ings as illus d. Price LI75. Post
25p. (Total incl VAT and Post /110).

MINIATURE UNISELECTOR SWITCHES
2 Bank, 12 position, 24 volt D.C.
operation, full wiper with an-
cillary contacts. NEW Price
CL.50. Post 20p. As above but
with 5 Bank, 12 position. Price
L350. Post 20p.

All Mail Orders--Callers-Ample Parking
Dept. PE7, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

STROBE ! STROBE ! STROBE !

Build  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 1 to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6.30. Post 30p.
INDUSTRIAL KIT
Ideally suitable for schools, laboratories. etc.
Speed adjustable 1.80 f.p.s.
Approx. output of Hy-Lyght. Price £1100.
Post 500.
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 than many (so called 4
Joule) strobes. 112. Post 50p.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe.
 Variable speed from 1.13 flash per sec.
 Reactor control circuit producing an intense

white light. ONLY £20. Post 75p.
ROBUST, FULLY VENTILATED METAL
CASE. For Hy-Lyght Kit including reflector L5.75.
Post 2.5P.
Super Hy-Lyght case including reflector CIL Post
60p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price SSp.
Post 15p.

COLOUR WHEEL PROJECTOR
Complete with oil -
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. 11840.
Post 50p.
6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price L4.50. Post 30p.

BIG BLACK LIGHT
400Watt. Mercury vapour
ultra violet lamp.
Powerful source of u.v.
Innumerable industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb L16. Post LI.
Spare bulb CI. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES
Oft 40 watt. Price L5.50. Post 30p. 2ft 20 watt,
L4.25. Post 25p. (For use in standard bi-pin
fittings.)
MINI. I2in II watt, £1.60. Post 15p. gin 6
watt, L11.30. Post 15p. Complete ballast
unit and holders for 9in and I2in tube,
L1.70. Post 25p. (9in and I tin measures
approx.)

AUTO FADE
COLOUR BLEND MODULE

Will control up to 750W. of lighting.
Automatic fade -up, fade -down at a man-
ually pre -selected timing, which may be
varied between 1 second I minute.
Based on 10 amp triac for maximum
reliability. Ready built with switch and
Time Control, on 41' x 5' glass P.C.
board. Three modules or more can be
sequenced to obtain fantastic colour
blending effects. Price L12.50. Post 30p
per module.

PROGRAMME TIMERS
230/240V a.c. IS r.p.m. Motors.
Each cam operates a c/o micro
switch. Ideal for lighting effects,
animated displays, etc. Ex equipment

d.
4 cam model. L1.50 post 30p.
6 cam model. 13.2.5 post 30p.

12 cam model. L4410 post 35p.
6 cam model. 3 r.p.m. 13.25 post 30p.

TRIACS
GENERAL ELECTRIC POWER.GLAS TRIACS
10 amp. Glass passivated plastic triac. L device
from U.S.A. Long term reliability. Type SC146D
10 amp, 400 PIV, LI. Post Sp. Type SCI46E 10 amp,
500 PIV, L1.30. Post Sp. (Inclusive of data and applica-
tion sheet.) Suitable Dia< 18p.

/All prices are sublect to
10% VAT. (10p in the L)

To all orders add 10% VAT to total
value of goods including cariiage
Packaging.

SERVICE
TRADING CO

uperior Quality Precision Made
AT

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.

25 WATT 10/25/50/100/250/300/500/ h m
11.15. Post lop.
50 WATT I/5/10/25/50/100/250/500/Ik/ I.56/
ohm LI.60. Pest 10p.
100 WATT I /5/10/25/50/100/2501500/1k/ 1 .5k/2.5k/
3.5k/Sk ohm L1.35. Post 15p.
Black Silver, Skirted knob calibrated in Nos.
1-9. I gin. dia. brass bush. Ideal for above Rheostats,
22p each.

RELAYS SIEMENS, PLESSEY,
AT

Etc.
MINIURE RELAYS

C01.(I) 1 2 3

Coil ohms
Col. (2)
Working
d.c. volts
Col. 3
Contracts
Col. (4)
Price

HD=
Heavy duty

Incl. Base

All prices
incl. P. & P.

52
58

ISO
185
308
700
700
700
700

2,500
2,500
2,400
5,800
9,000

15k

4-6
5-9
4-9
8-12
9-14

16-24
16-24

20-30
6-12

31-43
36-45
30-48
24-26
40-70
85-110

4

6M
6 c/o
2 c/o
6M
4 c/o
4M 2B
4 c/o
I c/o HD
6 c/o
2 die HD
6M
4 c/o
2 c/o
2 c/o
6M

60p
80p
70p
60p
75p
6090
80p
70p
50p
60p
60p
60p
60p
60p
60p

6 VOLT D.C.! make contacts 35p. Post Sp.
6 VOLT D.C. 2 make contacts 75p. Post Sp.
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. 120 ohm coil. 75p. Post Sp.
24 VOLT D.C. 3 clo 7Sp. Post Sp.

ITT LOW PROFILE RELAY
500 ohm coil, 12-24 volts D.C., 4
c/o. Price 85p. Post Sp each.

 
CLARE-ELLIOTT TYPE RP764I G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.
100 VOLT A.C. 2 c/o sealed type, octal base
LI. Post 10p.
24 VOLT A.C. Mfg. by 117.2 h.d. c/o contacts.
SSp. Post 5p.
240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.
10 amp h.d. c/o contacts. Octal plug in base. (Similar
to illustration below). Price 75p. Post Sp.
HEAVY DUTY A.C. SEALED RELAYS
2301240 V. 2 c/o. 20 amp contacts. 110
Volt. 2 cio 20 amp contacts. Either type
LI 25. Post 10p.

I

DRY REED RELAYS
Mfg. by ERG, 12 volt d.c. encapsulated.
Single c/o 65P. pest paid. Two c/o Up, post paid.
STC 280 ohm coil6/1 2V d.c. 3 make metal shrouded.
60p post paid.
Other types available, state your requirement.

"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps 240V. A.C. Black knob I in.
Fixing hole in. ONE bank 300;
TWO bank 40p; THREE bank
50p. Quote for quantity.

iyO

44
41

HIGH VISIBILITY PANEL MOUNTING
LED's. 0.25 inch mounting, 0-16 inch lens. Typical
parameters 2V, 20M amps all type. Supplied complete
with snap in mountings and data. Red 4 for LI, Green
3 for LI, Yellow 3 for LI. Post 5p. (in order) (El).

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO
SWITCH. S amp. c/o contacts. Mfg.
BONNELLA. NEW. Price 10 for
11.50. Post 10p. (Min. order 10).

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, 134. Post
60p. 500V. 500 megohms, all. Post
600.

NEW!

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 251b
pull 1 inch I. Two x approx. 1lb pull inch I.
6 x approx. 4oz. pull ; inch travel. One 24 volt d.c ,
I heavy duty single make relay. Price 0.50 P +9 609.
ABSOLUTE BARGAIN.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 711

Phone 01-437 0576

Practical Electronics July 1974



and make no mistake
People ask Laskys because of their keenly competitive pricing policy.
People ask Laskys because of their staggering range of choice.
People ask Laskys because every item they sell is fully guaranteed
for a year with no sneaked in charges for labour or parts.
People ask Laskys because they give advice that can be trusted.

MODEL AS.100D VOM
100,000 opv.
Mirror scale.
Built.in meter
protec tion. 0/3
12 60 120 300
600 1200V DC.
0 6 30 120 300
600V AC.0 10pA
6 60 300mAi
12 Amp. 0 2K
2006 2M 200 Meg
Ohm. 20 to 17dB.
OUR PRICE E17.50

TMX1001( LAB TESTER
100.000opy. 6%"
scale. Buzzer
short circuit check.
Sensitivity 100,000
opv DC. 5k/V AC
DC Volts: 0.5/2.5/
10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/10/
10/100/50OrnA/2.5/10A. Resistence:
lk/10k/100k/10 Meg/100 Meg ohms.
Decibels: -10 to +49dB. Plastic case
with carrying handle. Size: 190 x 172
x 99mm.
OUR PRICE £19.95 P&P 25p

L83 TRANSISTOR TESTER
Tests ICO and B.
PNP/NPN. Operates
from 9V battery.
Instructions supplied.
OUR PRICE
E3.95 P&P 20p

L84 TRANSISTOR
TESTER
Tests PNP or NPN

P6P 20p. in"dintsttirn;0"pV*ates
on two 1.5V
batteries. Complete
with instructions etc.
OUR PRICE
E4.50 P&P 20p

AUDIOTRONIC Model ATM1
Top value 1,000
opv pocket multi.

ss

0/10/50/250/1,000ge2r1100
colt AC and DC.
DC current 0-lmA/
100InA. Resistence:
0/150k ohms.
Decibels: -10 to
+22d8. Size 900
60 x 28rnm.
Complete with
test leads.
OUR PRICE E3.25 P&P 15p

AUDIOTRONIC Model ATM5
Jewel movement,
attractively moulded
oase with edgwite

hms adjustment.
Ranges: 0-3/15/150/
300/1200V AC,
/2500 opv). 0-6/30/
300/600V DC,
r5000 opal. 0-300
uA/0-300mA DC.
Resistance: 010 &
.100. -10 to+16d13.
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.
OUR PRICE £3.50 P&P 15p

MODEL HIOKI 730X
30,000 op, Over-
load protection.
6 30 60 300,600
1200V DC.12'60.
120'600 1200V AC
60,'/A
30mA 300mA.
2K 2006
2 Meg Ohm.

10to 6348.
OUR PRICE E7.50
P&P 15p,

MODEL TE300
30.000opv. Mirror
scale. Overload
protection. 0/0.6/3/15/
60/300/1200V DC.
0/6/30/120/600/
1200V AC. 0/30uA/
6mA/60mA/300mA/
600mA. 0/8k/80k/
800k/8 Meg ohms.
-20 to +63dB.
OUR PRICE £7.50 P&P 15p

U4312 MULTIMETER
extremely sturdy
Instrument for
general electrical
use. 667opy
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. 0/300.1A/
1.5/6/15/150/60/
600rnA/1/1.5/6A
DC. 0/1.5/6/15/
60/150/600mA/
1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror wale. Complete with
sturdy metal carrying case, leads and
instructions.
OUR PRICE £9.75 P&P 25p

370VVIR MULTIMETER
Features AC current
ranges. 20.000opv.
0/0.5/2.5/10/50/
250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/10/100
mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k/50k/500k/
5 Meg/50 Meg.
Decibels: -20 to +62dB.
OUR PRICE £19.95 P&P 250

KAMODEN 72.200 Multitester
High sensitivity
tester. 200,000 opv
Overload protected.
Mirror wale.

IlArnelo°06/"
1200V DC, 0/3
12/60/300/11200
V AC. 0/6uA/
1.2mA/l2OwA/
600mA/12A DC
0/12A AC. -20 to
+63d13. 0/2k/200k/
2 Meg/200 Megohms.
OUR PRICE £22.50 P&P 30p

U4341 Multimeter &
Transistor Tester
27 ranges. 16,700opv.
Overload protected.

(:113271034/ILO V
DC. 1.5/7.5/30/150/
300/750V AC.
Current: 0.06/0.6/
6/60/600mA DC.
0.3/3/30/300rnA AC.
Resistance: 0.00/

6/20/60/200k ohms/2 Mobms.
Battery operated. Supplied complete
with probes, leads and steel carrying
case. Size: 115 x 215 x 90mm.
OUR PRICE £10.50 P&P 213p

S100TR MULTIMETER
TRANSISTOR TESTER
100,000opv. Mirror
wale. Overload
grotection. 0/0.12/6/3/12/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600u A/12/
300mA/6/12A DC
0/10k/1 Meg/
100 Meg.
-20 to +50dB.
0.01-0.2 MFD
Transistor tester measures.Alpha, Beta
and ICO. Complete with Instructibm,
batteries and leads.
OUR PRICE £19.95 P&P 25p

MODEL TH12
20,000 opv. Overload
protection. Slide switch
selector. 0/0.25/2.5/10/
50/150/1000V DC. 0/10/
50/250/1000V AO. 0/
500A/25/250mA DC.
4/3k/30k/300k/3 Megohms. -20 to
r-5048.

OUR PRICE £5.95 P&P 15p

HIOKI Model 720X VOM
A versatile.S.
ing instrument.
70 000 oar. 0/
5/i6/100/500/
1000V DC. 0/10,
SO/250/1000V

0-50s1A/
250mA. 0-20k/
2 Mesiohm.
BUR PRICE
£5.97
RAP 20p

MODEL PL436
20,000 op,/ DC.
WOO opv AC.
Mirror scale
6/3/12/30/120/

6130V DC.3/30/
.120/600V DC.
150/600pA/60/
61)OrnA.
10/100K/1 Meg/10 Meg Ohm.

20to 46 dB.
CUR PRICE £6.97 P&P 15p.

U4324 MULTIMETER
High sensitivity, over-

20:d0gOopv""7tRtager
On/1.8/J/12/Jut
6D0C/.120/600/1200V

3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
0.3/3/30/300mA/
3A AC. Resistance:
25/500 ohms/0.5/5/50/500k ohms/5
Mohms. Decibels: -10 to +12dB. Size
167 x 98 x 63mm. Supplied comp-
lete with test leads, spare diode and
instructions.
OUR PRICE E8.00 P&P 20p

U435 MULTIMETER
20.000opy Overload
protected. Ranges:
75mV/2.5/10/25/
100/250/500/1000V
DC. 2.5/10/25/100/
250/500/1000V AC.
Current: 50uA/1/5/
25/100mA/0.5/2.5A
DC. 5/25/100mA/
0.5/2.5A AC. Resist-
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84mm. Sup-
pli complete with leads, crocodile
cliedps and steel cartying case.
OUR PRICE £8.75 P&P 2

MODEL 500
30,000 opv with
overload protect.
Pon. Mirror wale.
0/0.5/2.5/10/25/
100/250/500/
1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/
500mA. 12A DC.
0/60k/6 meg/60 megohms.
OUR PRICE £13.95 cart. paid
Leather case for above £1.75

HIOKI 750X VOLT-OHM-
MILLIAMETER
43 ranges: 0-0.3/0.6/
1.5/3M/12/30/60/150/
300/600/1,200V DC.
0-3/6/15/30/60/120/
300/600/1,200V AC. .e
Current: 0-30/60uA/ sr
1.5/3/15/30/150/300
mA/6/12A. Resistance:
0-3/300k/3/30Mohms.
Decibels: -10 to +17dB. Output:-
0-3/6/15/30/60/120/300V. Acct..
any i 3% DC, t 4% AC. Sensitivity:
50,000 opv DC, 5,000 opv AC.4 inch
meter. Built in protection. Size: 57 x
102 x 153mm.
OUR PRICE £11.95 P&P 40p

U4317 MULTIMETER
High sensitivity -77Instrument for field
and laboratory work. ii,
Knife edge pointer,
86mm. mirror wale. -Nw
Ranges. 100mV/
0.5/2.5/10/25/50/100/250/500/1000
V DC. 0.5/2.5/10/25/50/100/250/
500/1000V AC. Current: 50...A/0 5/
1/5/10/50/250mA/1/5A DC. 0.25/
0.6/1/5/10/50/250mA/1/5A AC. Res.
inane: 0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: -5 to +10d13
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plete with leads.
OUR PRICE £15.00 P&P 20p

KAMODEN HMG500
insulation resistance tester
Range 0-1,000
Megohms, 500V.

Wide range clear
Battery operated.meIsyter 4"04%".
Complete with
deluxe carrying
case, batteries and instructions.

OUR PRICE £19.95 P&P 30p

U91 Clamp VOLT
AMMETER
For measuring AC volt
age and current without
breaking circuit. Ranges:
300/600V

25 /AC. Current::

A0cua004%50ze0Ax
94 x 36mm. Complete
with carrying case, leads
and fuses.

OUR PRICE £10.50 P&P 20p

HIOKI MODEL 700X
100000opv. Overload

osection. Mirror wale.pr
0.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC.
1.5/3/6/12/30/60/150/
300/600/1200V AC.
15/30uA/3/6/30/60/
150/500mA/6/12A DC.
2k/200k/2M/20M0hrns.
-20 to +63dB.
OUR PRICE £14.95 P&P2Op

MODEL U4311 Sub -standard
Multi range Volt -Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale length:
165mm.
0/300/750uA/
1.5/3/7.5/15/
30/75/150/300/
750mA/1.5/3/
7.5A DC. 0/3/
7.5/16/30/75/
150/300/750mA/
1.5/3/7.5A AC.
0 /75 /150/300/750mV/1.5/3/7.5/15/
30/75/150/300/750V DC. 0/750mV/
1.5/3 /7.5/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-
lied complete with test leads, manual
and test certificate.
OUR PRICE £49.00 P&P 50p

CIS PULSE OSCILLOSCOPE
For display of pulsed
and periodic wave-
forms in electronic
circuit. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
V RMS/mm: 0.1-25;
HOR. AMP. Band-
width: 500kHz.
Sensitivity ay 100kHz
VRMS/rnm: 0.3-25
Preset triggered sweep
1-3000usec. Free running 20-200
kHz in nine ranges. Calibrator pips.
220 x 360 x 4301nrn. 115-230V AC.
OUR PRICE E39.00 Carr. paid

U4323 MULTIMETER
213,000opy. Simple - --
unit with audio/IF
oscillate:. Suitable
far general receiver
honing. Ranges:
0L5/2.5/10/50/250/
400/1000V DC.
2.5/10/15/250/500/1000V AC. 0.05/
0.5 5 50,500mA DC. Resistance
.10, x 100, x 1.000. x 10,000 1500.
B30Q. 5612. 5014) centre scale)
Battery operated. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plete with test leads.
OUR PRICE £7.00 P&P 20p

TMKnges MODEL TW5OK
46 ra, mirror
scale. 50k/V DC I
50kN AC.
DC Volts: 0.125/
0.25/1.25/2.5/5/10/
25/50/125/250/
500/1000. AC Volts
1.5/3/5/10/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25/
50/250/500mA/5/
10A. Resistance:
10/100k/1 Meg/
10 Meg ohms. -20 to .81.5dB.
OUR PRICE £12.50 P&P 17P

Model HT100B4 MULTIMETER
Overload protected,
shock proof circuits.
9.5uA Meter with
mirror scale. Sensitivity
100kV. Polarity change
switch. Ranges: 0.5/2.5/
1./50/250/500/1.000
Volts DC. 2.5/10/50/
250/1,000 Volts AC.
DC resistence' 0-20/
200k/2/20 Meg. ohms.
DC current:- 10/250uA/2.5/25/2 0
mA/10A. AC current: -0-10A. - 0
to 62dB. Operates from 2 1. V
batteries. Size: 180 x 134 x 79mm.
OUR PRICE E17.50 P&P 40p

TE65 VALVE VOLTMETER
28 ranges. DC volts
1.5-1500V. AC
volts 1.5-1500V.
Resistance up to
1000 Megohms,
200/240V AC
operation. Com.
plate with probe
and instructions.

OUR PRICE £17.50 P&P 30p
Additional probes evadable.
RF E2.12, HV E2.50

MODEL AF.105 VOM
50.000 opv. Mirror
ptale. Meter
rotection.

0 3 3 12 60 120
300 600 1200V DC
0 6 30 120
300.600 1200V DC
0 30pA 6 SI
60 300 mA
12 Amp. 0 10K
1m 10rn 100

RUSSIAN CI18 Double Beam
OSCILLOSCOPE
5 MHz pass band.
Sep Y1 and 1/2
amplifiers. Reeteng-
ular 5" x 4" CRT.
Calibrated triggered

T:70f;rt711-°Zrm:
Free running

50H
time

base z
Built.in time-1MHz.base
Calibrator and amplitude Calibrator.
Supplied complete with all accessories
and instruction manual.
OUR PRICE £117.00 Carr. paid

MODEL TE15
GRID DIP METER
Transistorised. Oper-
ates as Grid Dip,
Oscillator, Absorb.
tion Wave Meter and
Oscillating Detector.
Frequency range
440%1 280MHz
in six coils. 500u A
meter. 9V battery

ration.
nir sine:rclItI m

OUR PRICE £19.95 P&P 209

Also see following pages

Meg Ohms 20 to 17 dB.

ALL PRICES
OUR PRICE E12.50 PEsP 20p.

EXCLUDE VAT
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SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
ment, with built-in field
strength meter. Accuracy
a%, Impedence 52' Indic.
tor 100keA DC. Full

=ale 5 section collapsible
antenna. Size 145 x 50 x
6thrin.
OUR PRICE £4.25 P&P 25P

AT201 Decade
ATTENUATOR

Miwagnt
0-111d8, 0.1dB

"W.I"""ne707.17"po amithun3dgmle: 1X

OUR PRICE £12.50 P&P 37p

MODEL MG 100 SINE SQUARE
WAVE AUDIO

GENERATOR
Range 19-
220.000111 Sine

Weve19 - 100,000 Hz Square Wave.
Output Sine or Square wave 10v P. to P
Size 180 a 90 a 90mrn Operation
220/240v A.G.
OUR PRICE £19.95 P&P 37p

TRANSISTORISED L.C.R.
BR/8 MEASURING BRIDGE

A new portable
bridge offering
excellent range and
accuracy at low

ier _fad st Resistance:
6 ranges 0.1

ohm -11.1 megohm 1% Induct-
ance: 6 ranges: 1 microhenry111
henries f 2% Capacity: 6 ranges:
10pf-1110 mid 3 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 x 1%
Bridge Voltage at 1,000cps. Opera-
ted from 9 -volt battery. 100 micro -
amp meter indication. Size 7I"
5 x 2'

OUR PRICE £25.00 P&P 25p.

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable
output 5-20V DC
up to Amp. I nde-
pendent tmeters to
monitor voltage and
current. Output
220/240V AC.
Size: 190 x 136 x
98mm.
OUR PRICE £19.95 P&P25p

WALKIE
TALKIES

LIMITED STOCKS
SKY FON 100rnW

OUR PRICE £24.95 per pair
P302 Two Channel 300th in
OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt
OUR PRICE £71/5 per pair
P&P 50p per pair
N.B. Unlicenceeble in U.K.

SPECIAL
BARGAIN!
FERGUSON
3406 HI -Fl
SPEAKERS
High quality 2 wa speaker systems.
25 Watts 4-8 ohms. 40Hz-18kHz.
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts
OUR PRICE £26.95 PR. P&P El

TE16A TRANSISTORISED
SIGNAL GENERATOR
5 ranges, 400kHz
to 30 MHz. An
inexpensive
instrument for
the handy -men.
Owens on 9V
battery. Wide
mem.tlizkeds.4

modulation.
Size: 149 x 149 x 92mm. Complete
with instructions and leads.
OUR PRICE £8.97 P&P 25p

POWER RHEOSTATS
High quality ceramic
iconstruction. Wind.ings embedded in
vitreous enamel.
Heavy duty brush
wiper. Continuous
rating. Wide range
available ex stock,
Single hole fixing. K" diameter shafts.
Bulk quantities available.

25 WATT 10/50/100/250/500/
1000 Ohms £1.15 P&P lop
50 WATT 10/25/50/250/500/
1000/2500/5000 Ohms.

£1.62 PAP :Op

100 WATT v10/25/50/100/250/
500/1000/2500 Ohms

£2.34 P&P 15p

DT55G DIGITAL CLOCK
MECHANISM r. --,-
Features
24 hour
alarm
setting,
on/ f
and auto
alarm 'sleep' switch. Illuminated rot-
ary dial with hours. minutes and sec,
onds. Automatically turns off radio,
TV, light etc. and with auto switch.
ing will turn on einin when required.
240V AC operation. Switch rating
250V-3 Amp.
OUR PRICE £5.95 P&P 30p

SPECIAL BARGAIN !!
STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:
368 x 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE £12.95 P&P 50p

MODEL TE20 RF SIGNAL
GENERATOR
Six bands. 120kHz-
260MHz. Dual output
RF terminals. Separate
varfable audio output.
Accuracy 3 2%. Audio
output to BV. Power requireme nts:
105-125V, 220-240V AC. Size:193
l265 x 150nim. Complete with test
eads etc.
OUR PRICE £17.50 P&P 40p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent qualiry at low cost. Input.
230V 50/60Hz. Output 0-260V.
MODEL 5260 BENCH MOUNTING

P&P
1A E10.50 30p

2.5A E12.00 35p
5A E17.50 37p
8A £30.35 50p

10A E33.75 75p
12A £29.50 75p
20A £85.00 125p
25A £95.00 130p
40A E120.00 150p
MODEL 52608 PANEL MOUNTING

to £10.00 30p
2.5A £12.00 35p

SINCLAIR ICI2
INTEGRATED
CIRCUIT
AMPLIFIER k ktv.A\Icomplete with
printed circuit all
rno sing boa d
OUR PRICE £2.35 P & P 15p

FM TUNER CHASSIS
6 transistor
high quality
tuner.Size
only 153
101 x 63mm
3 IF stages.
Double tuned
discriminator.
Ample output to feed most amplifiers.
Operates on 9V battery. Coven 88-
108MHz. Ready built, ready for use.
Fantastic value for money.
OUR PRICE f8.95 P&P 20p
Stereo Mult.plee Adaptor (5 95 extra

LHO2S STEREO HEADPHONES
Light weight head -

earpieces. 4/16 ohms trir
phones with padded

20-20,000Hz.
Complete with 6'
lead and plug.

OUR PRICE £1.97

Model A1018
FM TUNER

transistor high
quality unit -
3 IF stages and
double tuned
discriminator. --
For use with most amplifiers. Cowen
88-108MHz. Powered by 9V battery.
OUR PRICE £13.50 P&P 30p
Stereo multiplex adapter [5 95 extra.

't

TE-20D RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz.500
MHz on 6 bands.
Directly calibrated.
Variable R.F.
attenuator audio output. Kul socket
for calibration. 220/2400 .c.
Brand new with instructions.
Size 140mm x 215mm x 170min.
OUR PRICE £17.50 P&P 30p

BVD5 Vernier TUNING DIAL
App. 7:1 ratio planetary
drive vernier dial. Log
scale 0-180 degrees
Blank scales 1-5.
Dial site 128 x 76mm. Overall size
190 x 117 x 41mm. deep including
knob and coupling. diam. shaft
OUR PRICE £1.62 P&P 15c

111111

7E1018 Deluxe Mono High
Impedence Headset.
Sensitive magnetic
headset with soft ear
pads. Impedance 2,600
ohms (600 ohms DCI.
Frequency

PRICE £2.25 P&P 3op

240° Wide Angle 1mA METERS
MW 1-6 60x6Omm
£6.50 P&P 15p
MW 1-8 80x8Omm
£6.90 P&P 15ta

7E1035 Stereo HEADPHONES
Low cost with exc-
ellent response. Foam
rubber earcups. Adjust.
able headband. 8 ohms
impedance. Frequency
response 25Hz- 18kHz.
Complete with cable
and stereo jack plug.
OUR PRICE £2.60 P&P 30p

SINCLAIR "SCIENTIFIC"
CALCULATOR
8 digit display. Four
functions plus
logarithms to base 10,
antilog, sine. cosine. '

tangent, ercSine.
arcCosine and

CrcTangent.omplete with
instructions, case and
batteries. Rec. Price
E49.00
OUR PRICE £44.50
P & P 25p plus VAT

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
Sine 20cps
to 200kHz
on 4 badds.
Square 20
cps to 30
kHz. Output
impedee
5000 Ohncms.
200/250V
AC operation. Supplied brand new
guaranteed, with instruction manual
and leads.

OUR PRICE £24.95 P&P 37p

CP110 CHASSIS PUNCH SET

Carefully machined to grade steel.
Contains 1/2", 5/8", 3/4", 1" and
1 1/8" punches complete with gripper
and accessories.

OUR PRICE £3.00 P&P ao

SHBDV MONO/STEREO
HEADPHONES
Volume control for
each channel. 4/16 ohms
impedance. Frequency
response 20Hz-18kHz.
Complete with 10ft.
coiled lead and jack plug
OUR PRICE £4.97 P&P 30p

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
cimpact fully
portable. AF sine -
wave 18Hz to 220
kHz. AF square
war* 18Hz to 100k
Hz. Output Square/
Sine wave 10V.
P.P RF 100kHz to
200MHz. Output
1N/ maximum.
220/240V AC operation. Complete
with instructions and leads.
OUR PRICE £37.50 P&P 50p

Also see previous page

HITACHI FLUORESCENT
LANTERN LI901
A portable battery
operated lantern
ideal for home.
motoring, camping
etc. Approx. 10"
tall. Provides
brilliant light from 9
1 5v batteries (not
supplied)

OUR.PRICE £7.19
P&P 25p

KE630 3 Station INTERCOM

x,s\

Mester and two sub -stations. Can be
used on desk or wall mounted. Comp.
lete with cable and batteries
OUR PRICE £5.25 P&P 50p

BH001 HEADSET and Boom
Microphone
Moving coil. Ideal
for language
teaching,
communi.
cations etc.
Headphone impedance 16 ohms. Mic-
rophone impedance 200 ohms.
OUR PRICE £5.95 P&P30is

EMI LOUDSPEAKERS
Model 350 13 x 8" with
single tweeter/crossover.
20-20,000Hz. 15 watts
RMS. Available 8 or
15 ohms.

OUR PRICE
f7.50 each P&P 37p
Model 450 13 x 8" with
twin tweeter/crossover.
55-13,000Hz. 8 watts
RMS. Available 8 or 15 ohms
OUR PRICE £3.62 each P&P 25p

SINCLAIR SYSTEM 2000
STEREO AMPLIFIER
AND TUNER

414141114.18 (I, ()

AMPLIFIER
Amplifier output 8 watts per
channel RMS. Distortion less than
0-06%. Silicon transistors. Two
pick-up plus radio and tape inputs.
tape output and scratch filter.
Excellent Value.
OUR PRICE £28.50 P & P 613p.

 Si
FM TUNER
Excellent selectivity and sensi
tivity. Twin dual-varicap tuning.
4 pole ceramic filter. 19 transistor
stereo demodulator giving 40 dEI
separation. Distortion 0 2'. output.
Fantastic Value. -
OUR PRICE £28.50 P & P 60p

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits are complete with compre-
hensive easy to follow instructions and
covered by full guarantee.
Post and Packing 15p per kit
AF20 Mono amplifier
AF25 Mixer £3.60
AF30 Mono pre-amplifier 12.61
AF35 Emitter amplifier E2.27
AF80 0.5W mu. amplifier E4.22
AF305 Intercom E9.52
AF310 Mono amplifier £5.91
AT5 Automatic light control £2.58
AT25 Window wiper robot E5.82
AT30 Photo cell switch unit E5.70
AT50 400W trios light

dimmer/speed control E4.80
AT56 2,200W trim light

dimmer/speed control E6.90
AT60 1 channel light control £7.80
AT65 3 channel light control £14.55
GP304 Circuit board E4.94
GP310 Stereo pre -amplifier

for use with 2 x AF310 £21.27
GP312 Circuit board E11.45
GU330 Tremolo unit £7.50
HF61 Diode detector £3.32
HF65 FM transmitter £2.70
HF75 FM receiver

HF325 Deluxe FM tuner E£2145..612

HF310 FM tuner1
HF330 Decoder IHF310/3251 E9.96
HF380 lw/vhf aerial amplifier £4.94
HF395 broadband aerial amp. £1.77
L F380 Quadraphonic device £11.36
M160 Multi -vibrator E1.71
M191 VU Meter E4.55
M192 Stereo balance meter £4.97
M1302 Transistor tester

£8.45NT10 Stabilised power supply
100mA, 9V E8.15

NT300 Stabilised p. supply £12.51
NT305 Voltage converter E4.50
NT315 Power supply 240V AC

to4,5/15V DC, 500mA £9.57

Amateur Electronics by Josty.Kit,
the professional book for the amateur
-coven the subject from basic prin-
cipals to advanced electronic techniq-
ues. Complete with circuit boatel for
AE1 to AE10 listed below.
OUR PRICE £3.30 INo VAT)
P&P 25p plus VAT.
AE1 100mW output stage

£1.15E150AE2 Pre -amplifier
852

AE4 Flasher
AE3 Diode receiver E1

AE5 Astable multi -vibrator 96p
AE6 Monostable multi -vibrator 93p
AE7 RC generator 97p
AE8 Bass filter 90p
AE9 Treble filter 90p
AE10 CI R filter 90p

1021 Stereo Listening Station
For balancing -.

and gain selection -

owfitluh alriaoknearls

litiCliAcigre stereo

ga'wiintchco'ngniroTlws,°speakers on -off slide
switch, stereo headphone socket.

OUROUR PRICE E2.25 P&P

AUDIOTRONIC
LOW NOISE CASSETTES
TYPE 5 10 25
C60 [1.57 E3.00 E7.08
C90 £2.24 £4.25 £10.00
C120 £2.73 £5.17 E12.24

AUDIOTRONIC
Cr02 CASSETTES
TYPE 5 10 25
CR60 E3.92 £7.72 E19.12
CR90 E5.32 E10.46 £25.22
AUDIOTRONIC
8 TRACK CARTRIDGES
TYPE Each 6 10
40M 85p E4.00 E7.50
BOM E1.15 E5.40 E10.25
P&P Cassettes 3p, Cartridges Sis each
OVER 10 of either POST FREE!

SPECIAL PURCHASE
LIMITED QUANTITY!
Tenney 12"OR/8
Bass Speakers
8 ohms. 30 watt
Heavy duty, ideal
for Hi Fi P A
Group.
OUR PRICE E12.50
P&P 50p

SINCLAIR Project 80 Modules
Z40 Power Amphfier E5.45
260 Power Amplifier E6.95
Stereo 80 Pre.Anthlifiet. ... E11.95
Active Filter Unit E6.95
Proect 805 E26.96
PZ6 Power Supply E4.98
PZ6 Power Supply E7.98
PZ8 Power Supply
Transformer for PZ8 E4.05

SINCLAIR Project 80 Packages
2 x 240/Stereo 80/P25 E25.00
2 x 240/Stereo 80/PZ6.... E27.75
2 x 260/Stereo 80/P28 £30.45
POST & PACKING 35p each

MP7 MIXER -PREAMPLIFIER

in
5 Microphone

puts each with
individual gain
controls enabling
complete mixing
facilties. flattery operated. Size: 235x127

x 76mm. Inputs: Mits. 3 x 3mV
50k; 2 31tiV 600 ohms. Phono. Mag.
4mV 50k; Phono Ceramic 100mV 1
Meg. Output 250mV 100k.
OUR PRICE £8.97 P&P 20p

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All silicon,
transistor
amplifier oper-
ates from meg.
netic, ceramic
or tuner
inputs with
twin stereo headphone outputs and
sap volume controls for each
channel Operates from 9V battery.
INPUTS: 5rnV and 100mV.
OUTPUT: 5OrriV per channel.
OUR PRICE £8.50 P&P top

EA41 REVERBERATION
AMPLIFIER
Self contained,
transistorised, *
battery operated.
Simply plug in
microphone, guitar etc. and output to
your amplifier. Volume control and
depth of reverberation control. Beau.
walnut cabinet. 184 x 77 x 108mm.
OUR PRICE £7.50 P&P 20p

ALL PRICES
EXCLUDE VAT
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SEW] CLEAR PLASTIC PANEL METERS
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640
Size: 85 x 64mrn

£3.80
1376
f3 70
£3.66

50-0.50u A .. £3.75
100-0.100uA.. £370
1mA £346
5mA £365
10mA £3.85
50mA .. £3.65
100mA 13.85
500mA £3.86
lA DC £3,86
5A DC £365
10A DC £3.85
5V DC £3.65

10V DC
20V DC ..
50V DC ..
300V DC ..
15V AC ..
300V AC.. .

VU Meter

E366
(3.65
£3.65
(3.65
f3.75
(375
f 3 ao

CLEAR PLASTIC MODEL SW100
sir.: too x 80mm

14 .60
£4.50
£4.30

50-0-50tiA £4.50
100-0-100uA.. f446

14.30
14.30
£4,30

20V DC .. 14.30 150V AC E4 46
(4.3050VDC 300V AC .. (4 45

300V DC .. C4 30 VU Meter £4 90

Items with asterisk are Moving Iron
type, all others are Moving Coil

CLEAR PLASTIC MODEL S0830
Size: 110 x 83mm
50u A 14.30

C4.2510004

(420
£4.16

50.0-50u A .. 14.25
.100.0-100uA £4.20

£410
5mA 14.10
10mA £4.10
50mA £4.10
100mA £410
500mA 14 10

f4 10
5A DC .. 14 10
10A DC .. £4 10
5V DC .. . f4 10

10V DC ..

20V DC ..
50V DC .,

300V DC ..
15V AC ..

300V AC ..
VU Meter..

£4.10
(4 10
£410
(410
£420

20
(4 40

CLEAR PLASTIC MODEL MR 45P
Size: 50 x 50mm

50.0-50u A ..
100.0.100uA..
500-0.500uA.,

EDGWISE MODEL PE70
Size: 90 x 34mm

1416
£4.10
14.05
£3,90

50.0.50uA £4.10
100.0-100uA.. 14.05

13.86
300V AC .. £3.95
VU Meter £4.30

MODEL ED107 EDUCATIONAL METER
Size, 100 x 90 x 150mm including terminals

A range of high quality
moving coil instruments
ideal For school expert.
ments and other bench
applications, 3" mirror
scale. The meter move.
mant is easily accessible
to demonstrate internal
working.

£8.50
17.90

50-0-50uA £7 90
£7.60

1-0.1mA £7.60
IA DC .. 17 60

£7.60
(7.60

10V DC .. (7.60
15V DC .. (7 60

20V DC ..

50V DC
300V DC ..
500mA/5A DC
5V/50V DC ..
5V/15V DC ..
1,5A DC
1A/15A DC ..

(760
(760
(7 60
(8.60
18 .60
f8 60
£8.60
£860

500mA
1A DC ..

5A DC ..

20V DC ..
50V DC ..

300V DC ..
15V AC .. .

1320
f 3 15
1310
f 3 00
(3 15
f3 10
£2 95
1295
£2.95
(2 95
f 2 95
(2 95
£295
(2 95
£2 95
£2 96
(2 95
(2 95
f2 95
(3 05

300V AC ..
S Meter 1inA
VU Meter.,
lA AC ..

5A AC
10A AC .

20A AC .

30A AC ..

1305
£2 95
1340

 £2.95
 (295
 (2 95
 £2 95
 (295

CLEAR PLASTIC MODEL MR 65P
Size: 86 x 78mm

50u A
'IOWA
200uA
500.A
50-0-50tiA
100.0.100uA
500.0.500uA

1.0-1mA

100mA
500mA
lA DC

15A DC ..
20A DC ..

30A DC ..

50A DC
5V DC
10V DC ..

16V DC .

20V DC ..

150V DC ..

(3.95
(385
(380
(3 76
f 3 85
1380
1370
(370 I

£3.70
£3 70
£3.70
£370
£3 70
f 3 70
(3 70
f 3.70
£3 70
1370
1380
1385
f 4 05
1370
f 3 70
£3 70
1370
(3 70
f3 70

300V DC ..
V AC

50V AC
50V AC..

300V AC ..
500V AC .. .

S Meter 1mA.
VU Meter..
lA AC ..

5A AC ..

10A AC
20A AC ..

30A AC ..

50,cA AC
100mA AC
200mA AC
500mA AC

£3 70
£3.80
(3 80
13.80
(3 90
1380
E4.10
£3 70
(370
1370
1370
f3 70
(370
£3 70
1370
(3 70
£3.70

CLEAR PLASTIC MODEL MR 85P
Size: 120 x 110mm
5OuA 15 45
100uA £5.40
2000A £5.35
500uA .. £5.25
50.0.5004 .. (5.40
100.0.100uA (5.35
500.0-500uA f 5 20
1mA .. f 5 20
1.0-1mA f 5 20.
5mA .. £5.20
10mA .. (5.20
50mA .. (5 20
100mA 20 300V DC .

500mA £520 15V AC ..
lA DC £520 300V AC
5A DC (5.20 S Meter 1mA
15A DC (5 20 VU Meter
30A DC £540 IA AC
10V DC £5.20 5A AC
20V DC (5.20 10A AC
50V DC f5 20 20A AC
150V DC f5 20 30A AC

(520
(5 30
£5 30
f5 20
£5 55

 E5 20
 £5 20
 (5 20
 (5 20

(5 20

CLEAR PLASTIC MODEL MR 3BP
Size: 42 x 42mm
50uA (310
100uA f 3 05
200uA (3 00
500uA (2 85
50.0-50uA (3 05
100-0-100uA.. (3.00
500.0.500u A,. (2.80
1mA .. (2.80
1-0.1mA £2 80
2mA f2 805mA .. f2 80
lOrnA (2 80
20mA £2 80

£2 80
100mA (2 80
150mA f2 80
200mA £2 80
300n,A f2 80
500mA f2 BO
750mA 280
1A DC (2.80
2A DC f 2 80
5A DC (2 80
10A DC (280
3V DC (2 80
10,1 DC .. £2 80
15V DC .. £280

20VDC
50V DC
100V DC ..
150V DC ..
300V DC ..
500V DC ..
750V DC .

15V AC ..

50V AC ..
150V AC ..
300V AC ..
500V AC ..
S Meter 1mA
VU Meter..

f2 80
(2 80
(2 80
£2 80
(285
(285
(2 90
f2 90
(2 90
(2 90
(2 90
(300
f2 80
f 3 20

BAKELITE MODEL S80 Enlarged Window
Size: 80 x 80mm

51)tiA 50
IOWA £4 45

(4.20
50.0-500A. .. f4 45
100.0.100uA (400

(4 20
1A DC .. f4 20
5A DC .. f4 20
20V DC (4 20
50V DC (4 20
300V DC .. (4 20
300V AC f4 30
VU Meter .. (4 70

CLEAR PLASTIC MODEL MR 52P
Size: 60 x 60min

(3 70
100uA E3.50

£3.35
50-0.505A (3 50
1000-100uA (345
1mA £3.30

£3.30
f 3 30
13 30

100mA f 3 30
500mA 13.30
lA DC .. f 3 30
5A DC . (330 Meter lmA

(330 VU Meter..
20V DC f 3 30 IA AC ..

50V DC (3.30 5A AC ..
300V DC .. f 3 30 10A AC ..

15V AC f 3 40 20A AC
300V AC .. £3 40 30A AC ..

(3 30
£3 80

 1330
 f 3 30
 (3 30
 f3 30
 f 3 30

CALL INTO YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER
CENTRAL LONDON

481 OXFORD ST. 01-493 8641

10 TOTTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT. RD 01-636 OHS
87 TOTTENHAM Cr. RD. 01-580 3739
257'8 TOTTENHAM (7. RD 01-580 0670
3 LISLE ST. W(2 01-437 8204
34 LISLE ST. WC2 01-437 91 SS

118 EDGWARE RD. W2 01-723 9789
193 EDGWARE RD. W2 01.723 6211

207 EDGWARE RD. WI 01-723 3271
311 EDGWARE RD. WI 01-262 0387
346 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. WI 01-723 4194
109 FLEET ST. EEO 01-353 5812
152/3 FLEET ST. 6(4 01-353 2833

ESSEX

86 SOUTH ST. ROMFORD 70.20218

KENT
S3/57 CAMDEN RD., TUNBRIDGE WELLS

0892-23242

LEICESTERSHIRE
45 MARKET PEACE, LEICESTER

0533-537678

SURREY
1046 WHITGIFT CENTRE. CROYDON

01-681 3027
27 EDEN ST. KINGSTON 01-5467845

01-948 144132 HILL ST, RICHMOND

WARWICKSHIRE
116 CORPORATION ST., BIRMINGHAM

021-236 3503

CLEAR PLASTIC MODEL SD460
Size: 59 x 46mm

100u A ..

200uA

50.0.50u/k
100-0.100E1A..

10mA
50mA
100mA
500mA
1A DC
5A DC
10A DC
5V DC

(3 50
£345
(3 40
f3 35
f 3 45
f3 40
E3 30
£3 30
f 3 30
(3 30
£3 30
C3 30
f3 30
03 30
(3 30
13 30

10V DC ..
20V DC
50V DC
300V DC .

15V AC
300V AC
VU Meter

(330
(3.30
(330
£330
£3 45
(345
(365

BAKELITE MODEL MR 65 Size 80x 80mm

100uA .. (3.95
500uA (3.65
50-0-50uA f 3 95
100-0.100uA £390
500.0.500u A.. 13.60

1.0.1mA 13A0
5InA £3130
10mA £3.60

1360
f3 60
f3 60
f 3.60
1360
f 3 60
(360
f 3 60
f 3 60
(380
£3 60
f3 60
C3.60
(3 60
13 60
13 60

50mA ..
100mA
500mA
1A DC
2A DC
5A DC
10A DC
15A DC
30A DC
50A DC
5V DC
10V DC
15V DC

POSTAGE & PACKING 15p 50V DC
150y DC

31./0V DC ..
30V AC ..
50V AC ..
150V AC ..
300V AC ..
500V AC ..
VU Meter..
1A AC
5A AC ..

104 AC
20A AC ..

30A AC
50A AC ..

500mA AC
5OmV DC
100mV DC

1360
(3 60
1360
1360
£360
(360
£4 10
£360
(3 60
(360
£360
f360
1360
(3 60
(375
£375

and make no mistake

ALL BRANCHES OPEN FROM
9am to 6pm MON. TO SAT.

BARCLAYCARD
& ACCESS
Holders welcome[ AI& call into any branch

=ccor telephone your
order to headoffice.

CREDIT TERMS available for
Personal Shoppers

EXPORT personal exports
arranged for overseas visitors
at all our branches.
Goods despatched to all parts
of the world through our Export
Mail Order Department.
Immediate attention given to
orders.

CHEQUES ACCEPTED FROM
PERSONAL SHOPPERS ONLY
WITH BANKERS CARP.
All prices correct at 13-5-74 but
staltect to rhange

ALL PRICES
EXCLUDE VAT

1
by Fla, order Remember In: dd 10'.

FOR MAIL ORDER VAT to total value o1 good, including
po0 and packing

TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT
AudiotrOnic House. The Hyde. London NW9 6JJ Tel 01-205 5651,3735

Please send me the following items

01 At PI JRCHast PRICE

NAME

ADDRESS

f3Lnwe,

by Barr
ancl my number 1,

P.L.1.110, de,

raW Arces,

S.onalare

I

I

I

I

I

I
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TT ATLA0 electronics
Dept 2.

56, Fortis Greer Road. London, N10 3HN

telephone: 01 883 3705

MINITRON

Char acts Height
0-9 Digit eel 015,

I OverOoss/Polarity Ref 3015G

NEW PRICE icza
70 SERIES TTL

I,, GRADE 64ANDED PRODUCTS

7400 20p 7443 814 7410 82,
7401

7403
43,
204

7445
7447

(1.20
(1 .45

7491

7492
II 10

824
7403
1404

20p
30p

744741140
7448 (1 .50

7493
74100

824
(3.37

7400
7409

35p
29p

7470
7473

339
414

74121
74132

459
884

7410
7413

204
314

7474
7475

414
634

74141
74154

(1.10
(1.82

7420
7430

201,
30p

7476
7486

444
49p

74194
74193

(3.15
(2.53

7441 814 7189 u.73 74196 (1.73

PHOTO -DARLINGTON

2N5777 1011111
Vcbo vein 84

Me 2500. lc 2. MA 11111
Vseo VELA , VE.0 a.

Monsanto

SOVOn

Segment

MAN 71

MAN 51

MAN 81

Overflow
11

MAN 73

MAN 53

MAN 83

All Came. Area, Left Mend Oeeltnel PoMt
Closeacter If.1,N 03 -

OUR PRICE:12.0 ale*

litronix

DI. 707
o.r Nen esseectser

14 Mrs 011.

D(701
Ian

Cowmen Anode
Red Only

£2.1"

01.747
0.67 7,0 serener

H Doc Pt

Camera Aroa
Ira Only

2.14
37x2 DECADE DIGITAL VOLTMETER INTEGRATED CIRCUIT

"-{>"4-1>

1,s stot.tof-tbeton MOO 1.01 stop contains
al, Ow logic nescerwry la  3/ stoat t Mal
dope integrating, entereslic palecity detecting
DVM. Sepal ied witls free data and ortait
booLL4,

OUR PRICE ONLY £7.79
isooldet alone 10,1

SIEMENS

.23 r -r
_7)

LIQUID CRYSTAL DISPLAY complete -..r
welter oral reword:0e aaci.ing
Ref AN41328 Forave, be.40 Coo

11444 Cto, ck:o

OUR PRICE £14.37

LIGHT EMITTING DIODES
0.125 di 711209 Type

21, eocls,Yellac 99p each,

Green 414 etelsseisite 359 gos,

0.125' dia.
Red (18021 264 ea.
Gegen 11E041 69p ea.
0.175T dos green REDS) 754 ea

o.r 01. MAID 650/750/100 iype

4c1 2(4 each
Gmn 45p each
Yellow 99p each

10172 eyl AILED SCO still only 179 11E01

0

THOVERSEAS CUSTOMERS DEDUCT ONE ELEVE

VAT INCLUSIVE 1)11ICli:S ,VAT INVOICES ON REQUEST.-
P&P On UK. Orders min.i0p.. Overseas Order$

N

at Cost

RED ( Led 7 )

GREEN ( Led 18 )

YELLOW ( Led 21
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ORGAN

KITS

There ore four
excellent quality
models for the
do-it-yourself
enthusiast
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*Portable -4 octave keyboard with 10 voices, 3 pitches- vibrato,
[14549. *Console --5 octave keyboard with 10 voices, 3 pitches.
Keyboard can be split into solo and accompaniment. Vibrato,
built-in amplifier and speaker E25093. *Console -2 o. 4 octave
keyboards and 13 note pedal board, 29 voices. Vibrato, Delay
Vibrato, Sustain, Reverberation, Percussion, Wah Wah, E47045.
*Console -2 5 octave keyboards and 32 note pedal board, 32
voices. Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,

3 Couplers, etc., at E66540.

Also in stock M.O.S. Master Oscillators, I.C.'s, transistors, kit of
parts for Wireless World Synthesiser and Electronic Piano, com-
plete with reprinted instructions.
Send 50p for catalogue which includes 50p FREE voucher to be
used against purchases, or send your own parts list, enclosing
S.A.E., for quotation.

Elvins Electronic Musical Instruments
SUPPLIERS OF COMPONENTS TO
THE MUSICAL INDUSTRY
12 Brett Road, Hackney, London, E.8. Tel: 01-986 8455
8 Putney Bridge Rd., London, SW I8 1HU. Tel: 01470 4949

GLUM?
SICK OF WAITING FOR COMPONENTS?

Try our express service (normally return of post). Prices very competitive -
for example, }V/ 5.. carbon film resistors 1p; ON 2% metal oxide 34p

BC 107/8/9
BC 177
2N 1302/3
2N 3055

10p
17p
16p
53p

2N 3702
2N 3703
2N 3704
2N 3707

13p 1N 4001/2
14p 1N 4003/4
13p 1N 4148
13p 1N 5401

SINCLAIR CAMBRIDGE CALCULATOR
Ready to use -only E213.50
PRICES EXCLUDE VAT 10p P & P

SP
16p

Forward 15p for our illustrated catalogue to:
DART ELECTRO SERVICES

24 South Town, Dartmouth, Devon
Competitive prices and descriptions of hundreds of components. accessories etc.

Name:
Address:

, CONTACTLESS ELECTRONIC
IGNITION BY MOBELEC

"4`444r.are,woo.

ONLY £1195117

We break the price barrier with
this trouble -free Inductive dis-
charge contactless ignition which
replaces contact points by a

solid-state trigger -head giving
high energy spark for excellent
cold -weather starting and super -

smooth tick -over. Designed for 4 or 6 cylinder neg. earth cars
at a price you can afford. Easy to fit, clear illustrated
Instructions, free fitting kit. State model, make and year.
Other Mobelec capacitive discharge E series models avail-
able. Mobelec E series for high performance engines. 4 and
6 cylinder NEG. AND POS. EARTH. (22.82. 8 cyl., £2.1.75.
Post free.

MARL PRODUCTS
Dept. PE/6, 226 Mary Street,
Birmingham B12 9RJ. Tel. 021-440 3600
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HI-FI TAPE LINK(PE Mar.iApr. 73). Sic's. i c's. Rs. Cs. Relay and pc -base. Pot Cores and pc -bases,
Sw's. Pots. Panel Lamp -Mono. [1271; Stereo. 729.41. PSU. 73.58. Main Circuit PCB
(351n x 91n) Stereo (also holds relay and cores). 72.10. Sub -assembly PCB (25In
Stereo 80p.

BIOLOGICAL AMPLIFIER
(PE Jan /Feb. 73) PA Set-Sies. i Rs.
Cs. Pots. PCB. 73.46. Output Stogie -
Sic s. Rs. Cs, Pots. Rotary Sw's and
PCBs for Alphaphone. Cardlo. Freq-Meter
Vie -Feed. U.N. Audio Amps: PC7, 75 40;
EA1000. 73.30.

ENLARGER EXPOSURE
METER AND THERMOMETXR

IPE Sept 73) Sic s, Thermistor. LOR. Rs.
Pots. PCB, 73.50.

ELECTRONIC PIANO
IPE Sept 72/Jan. 73). Details In lists

GEMINI STEREO AMPLIFIER
(PE Nov 70Mar 71) Stereo Sets and PCBs Preemp-Rs. Ca. Pots. Sw s -with 5W
MO Rs 714.18 -with 5W CF Rs, 710.40. PCB as published. [2.20. Main Amp -Rs. Cs.
Pots. I5411. PCB (3fin x 5ini. 71.28. Power supply -Rs. Cs. Pot. 74.56. PCB (2in x Sin).
65p.

AUDIO MILLIVOLTMETER
(PE Feb 74) Sic's. Rs. Cs. Pots. SW's
PCBs. Cc 55

MICROPHONE MIXER
(PE Apr. 69) S c e, Rs. Ce. Pots. PCB (also
holds pots). 74.12. While Stocks Last

8 WATT AMPLIFIER
(PW Nov./Dec 72) Pre-amp-S/c a Re Cs
Pots. Sw-Mono. 72.50: Stereo. t603.
PCB (35.in x 75in) (Stereo) also holds rotary
or slider pots, and Sw. 71.86. Main Amp -
Sic s. Re. Cs. Pot -Mono. 74.18, Stereo.
£135, PCB (251n x 3in) (Mono), 72p, PSU.
t390.

SOUND SYNTHESISER
(PE Feb. 73, Feb. 74)

RHYTHM GENERATOR
(PE Mar. June 74)

SOUND BENDER
(PE May 74)

Details of all these in List

REVERBERATION UNIT LOUDHAILER AND SIREN
(PW Dec 72) Pre -amp end Siren Generator(PW Nov./Dec. 72) Sic s. Re, Cs Tformar -S/de. Rs. Ca. Pot. PCB 125In x 2519).-with Rotary Pots. [8.44. PCB (2in x
CZ  20. While Stocks Last. Mein Amp Module1151n). t1.40. gin Spring Unit. 74.50. PC5, 76.25.

MISCELLANEOUS PCBs (While Stocks Last)
LOGICAL RADIO CONTROL (PE Dec. 71/Jan. 72) PCBe "2A-, -215' . 50p each.
MODEL SERVO CONTROL (PE Feb.iMar. 72) PCBs "B' . Fail-ssfe. 33p each.
DIGICAL PSU PCB IPE Aug. 72), 50p. OSCILLOSCOPE P,A, PCB (PE Aug. 72). 33p.
GEMINI STEREO TUNER PCB (PE Apr 72). 71.50. TRIFFID PCB (PE Feb 73). 60p.

(The above PCBs are as published)
DIGITRONIC (PW Mar. 73) Read-out PCB (1}in x 35in). 50p. CALLERCORD (PE Jul 72)

Mein Control PCB (4I9 x 75in)

PHONOSONICS
PCB's AND KITS

PHOTOPRINT PROCESS
CONTROL

(PE Jan./Feb. 72). For Colour and El a W -
finds exposure, controls timing stabilises
mains voltage. Sic's. SCR, LDR. Rs, Cs,
Pots. Relay. Keyswitch. Tifmr. t7.98. PCB
(351n x 5519) also holds pots. Sw, relay.
71.60.

RONDO
(PE Sept. 73/Feb 74) Details in List

PROJECT 04
(PW Oct 73/Jan 74) Multlsystem Quad-
raphonic Decoder. Sic's, Rs. Ce.
Pots. Makeswitches. [1248.PSU, 7317.
Set of PCBs. 7260.

PHASING UNIT
(PE Sept 73) S,c's. Re. Cs. Pots. PCB
(1fin x 251n), 7.240.

AURORA
(PE Apr./Aug 71). Multichannel Sound Controlled Light. S c s (Excl. SCRs). Rs. Cs. Pots.
Cores -Pre -amp. Sync Generator and 4 Chins.. 710-57; 4 extra chins.. t135. Reg
PSU. 74.32. PCB (4fin x 10fin) for Pre -amp and 4 Chaos (also holds pots). 7.2  50. PCB
Olin x 51n) for Sync. Gen. PSU. 8 cores. 8 SCRs. 71.25.

AURORA AUXILIARY CONTROL UNIT
2 Variable Frequency Strobe Generators and 4 Variable Amplitude Frequency Generators
S c's. Rs. Cs. Pots. PCB (351n x 551n). [4 47.

SEMICONDUCTOR TESTER
(PE Oct 731 S,C 9. Rs. Cs. Pots. Maks-
switches. Sub -assembly PCB. 75.30.

ULTRASONIC
TRANSMITTER -RECEIVER

(PE May 72). Sic's. Rs. Cs. Pot. Relay.
Dual PCB (2In x son). 74.40. Transducers
excluded.

VIBRASONIC
GUITAR PRE -AMP

(PW Sept. 70). Incl. Mic 2 -Guitar Pik
Trem and Tone Controls. Master Volume.
Sic's. Rs. Cs. LDP. Rotary Pots, Lamps.
Coupling T/fmr, 77.84. PCB (3fin x 10.11n)
also holds pots. 71.92. Power Supply. P.N.

TAPE NOISE LIMITER
(PE Feb 72) S./c-. Rs. Cs. Pot. Sw, PCB

31n). 72.30. Reg PSU and PCB
(151n I( 251n1. 73.40.

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled Light
with built -In variable strobe (PE Jun 72)
Sic's. Rs. Cs. Pots. Trfmrs. Keyswitch.
711.211. PCB 13.5in x 75in) also holds pots
and switch. Et 70. SCRs excluded.

VOICE OPERATED FADER
(PE Dec 73) S/c's. Rs. Ca. Pot. PCB
(1+in x 3(1n). [295.

WIND AND RAIN EFFECTS
IPE Oct. 73). S c's (Inc(.special noise diode). Re. Qs, Pots. 71.95.

SEMICONDUCTORS ELECTROLYTIC OSIV)

RESISTORS
ON and 5W

CARBON FILM
MANUFACTURED BY

AEI TO DEF 8112A
E24 SERIES
5%. 4E7 to 1M

AC11.
AC176
A0161
BC107
BC10.
BC109
BC147
BC..
BC149
BC157

Sip
200
459
lto
13p
lap
lap
lap
12p
lap

2N2901 274
2142907 lap
2N3-02 tip
2143703 12p
203704 lip
253579 359
2743523E /93/
2144571 350

DIODES

47 63
OBI
2'83
7 35
763
9 40

025
663
540

ta

110

SP
Sp
SC
Sp
SP
59

1317

Sp
Sp

5W P. 4E7
to 2M2 then 10%) to

BC158
BC159
BC1.21.

lap
12p
lap

114916 4p
104001 59
1144002 ::

2/25

]63
33 16

SP
SP
Sp

10M
COMPREHENSIVE

BC204
BC2094
BC2121.

lap
tip
15p

104004 Sp
044005 SP
154,45 23P

33 40
3150
47 25

SP
Sp
IP

STOCKS
FACILITATE RAPID

SCI71
BFV50

22p
220

0491 1p
04200

47 40
47 63

SP
Nt

PROCESSING
AS APPOINTED

OFV52
13SV95.4
1102955

21p
110

lisp

10P7 4:
13.154 170

50'6 4 SP

DISTRIBUTORS
WE WELCOME

TRADE AND EXPORT

51133055
NICT0033
0C2.
OC71

750
112p

lipi
INTEGRATED

709 TOS Mit
CIRCUITS
7447 175p

ENQUIRIES 0011/
011912

15p
530

723 TO5 9S,
741 SP OIL alp

7473
7019

up
nip

Write or Phone
Trade Dept
ERITH 30737

T1S43
291706
20914
2141304
2142219

/OP
13p
rip
MS
lip

747 14131 OIL 1110
743 TOO 639
7400
7402 22*,00

7420 359

7915 10220
0430411

LIA23tigIN

nev
IMP

11:1:

100 10 Sp
10025 Ip
10040
106133 172:
150 16 50
15063 12p
220,10 SP
220.16 50
220 25 10p
220 40 tip
22053 alp
330 10 Sp
7033 GP

47010 1Sp
47625 t4p
470 40 NO
53064 000
5305 3 15p
56025 KIP
550 40 tap
100610 14p
100015 250
1006 25 250
100040 /OP
2200 25 450
2200 40 500
2.00100 3500
330063 1330
3300 100 3500
4700 16 549
4701125 75p
4701140 010

POLYESTER
(yF)
0 01 Ip
0 015 SC

0 022 1p
0 023 lip
0 047 lip
0 068
01

lt
0 15 50
0 22 5P
0 33 19
0 47 9P
0 6. up

0 11p ,

TANTALUM
BEAD (uF/V)

12p
22 35 11p
47 35 12p
035 12p
535 1Sp
235 lap
7 35 lap

016 lip
0 25 lap
55 3 160
216 159
7 6 3 100
003 119

ADD 15p P. 6 P.
ADO 10% VAT to total cost (including
P P.)
SEND S.A.E.(Stamped Addressed En-
velope) for Free Itemised List (and with all
enquiries please).
OVERSEAS COSTS: P.6 P. will be charged
at cost (most kit weights and poets) rate!
are shown in list). Send International Reply
Coupon for Free Ust & with all enquiries
VAT does not apply to exports. EXPORT
ORDERS ARE ALWAYS WELCOME.
MAILING LIST SERVICE -details with list
COLOUR CODE identification supplied
with most kits and si pan of list
PCBs are Fibreglua. Drilled. Tinned. and
designed by Phonosonics unless stated

u published
PCB Layout and Circuit Diagram supplied
free with Phonosonics-designed PCBs.
POTS are rotary unless stated as slider
PRICES correct et time of press E A OE
DELIVERIES subject to availability.

PHONOSONICS, DEPT. PE27, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
MAIL ORDER ONLY
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Sinclair Project 80
exciting

Project 80 tuner Stereo decoder

only t" deep x 2" high

Stereo 80 pre-amplifier/control unit

Project 80 Active Filter Unit (AFU)

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within

elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken

away out of sight in a similar manner. The possibilities opened up by Project 80 are endless - superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes

drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clash;ng with carefully thought-out furnishing schemes. (That will surely please wives ;j Slider controls have been introduced in place of

knobs and all modules in the range incorporate new up -dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re -think modular construction completely - to make it infinitely more versatile, even simpler

and more reliable - the result - Project 80 - another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hifi modules ever made

- .Typical 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 Z.40, PZ.5
player

£1043
+ E1 .04 V.A.T.

30W. RMS continuous 2 x Z.40s, Stereo
sine wave stereo amp. 80; PZ.6

£3083
+£3.08 V.A.T.

50W (8 0) RMS continuous 2 x Z.80s, Stereo
sine wave de luxe stereo amp. 80; PZ.8

£3383
+£3.38 V.A.T.

Indoor P.A. Z.60, PZ.8 £1493
+E1.49 V.A.T.

Project 80 FM tuner, decoder, and A.F.U. may be added as required

Mount Project 80 on a bookshelf.
a loudspeaker, a lampshade base
a false wall with two Q.16 loud-
speakers ... almost anywhere.
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new thinking in modular hi-fi
Stereo 80 pre -amplifier
and control unit

I -II 1111111111111ft!
1111. 111111 I

 For P.U., radio and tape
 Tape monitoring switch
 Simplest ever fixing

Each channel has its own separate tone and volume controls operated by
sliders, enabling ideal environmental matching to be obtained. A virtual
earth input stage forms part of the up -dated circuitry that ensures 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 x 20mm (103 x 2 x }ins)
Finish - Black with white indicators and transparent Sliders
Inputs - Magnetic pick-up 3mV RIAA corrected: Ceramic pick-up 300mV
Ratio 300mV; Tape 30mV
Signal/noise ratio - 60dL
Frequency range - 20Hz to 15KHz 1dB: 10Hz to 25KHz ± 3dB
Power requirements- 20 to 35 volts
Outputs -100mV -t- AB monitoring for tape
Controls - Press button for tape radio and P.U.Sliders for volume,
bass (-a 12dB to 14dB at 100Hz) treble ( + 11 dB to - 12dB at 10KHz)

R.R.P. £11.95

Project 80 FM tuner
and stereo decoder

 Twin dual varicap tuning:  On the decoder, solid
4 pole ceramic filter: state stereo indicating
switchable A.F.C. beacon.

Making the Project 80 F.M. tuner and decoder available separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner is a triumph of electronic design and assures
excellent performance. The decoder gives a 40dB channel separation with
150mV output per channel. Both units may be used with other than
`Prpject 80 systems.

TECHNICAL SPECIFICATIONS OF TUNER
Size -85 x 50 x 20mm (3i x 2 x fins)
Tunirqg range -87.5 to 108 MHz
Detector- I.C. balanced coincidence for good A.M. rejection
One I.C. equal to 26 transistors
Distortion -0.2% at 1 KHz for 30% modulation
4 pole ceramic filter in I.F. section
Aerial 75 0 or 240-300 C)
Sensitivity- 4 microvolts for 30d I3 quieting
Output - 300 mV for 30% modulation
Power requirements- 23 to 33 volts
DECODER
Size -47 x 50 x 20mm (13 x 2 x fins)
One 19 transistor I.C.

Guarantee
If, within 3 months of purchasing any product direct from us, you are
dissatisfied with it, your money will be refunded on production of receipt
of pawment. Many Sinclair appointed stockists also offer this guarantee.
Shou,c1 any defect arise in normal use, we will service it without charge.

R.R.P. £11.95 +fl -19V.A.T.

R.R.P. £7.45±C).74
V.A.T.

Z.40 & Z.60 power amplifiers
totally short-circuit proof ,.

1,4",

e.
-46,r

Z.40 2.60

Intended for use in Project 80 installations. these modules readily adapt
to an even wider range of applications. Both incorporate built-rn protec-
tion against short circuiting and risk of damage from mis-use is greatly
reduced.
Z.40 TECHNICAL SPECIFICATIONS
Size- 55 x 80 x 20mm (23 x 33 x.lins) 9 transistors
Input sensitivity -100mV
Output -15 watts RMS continuous into 8 0 (35v)
Frequency response -10Hz - 100KHz ± 1dB
Signal/noise ratio -64dB
Distortion-at 10 watts into 8 0 less than 0.1%
Power requirements -12 to 35 volts

Z.60 TECHNICAL SPECIFICATIONS
Size - 55 x 98 x 15mm (23 x 31 x Ins) 12 transistors
Input sensitivity -100- 250mV
Output -25 watts RMS continuous into 8 0 (45V),
Distortion - typically 0.03%
Frequency response-10Hz to more than 200KH z ldB
Signal/noise ratio - better than 70dB
Built-in protection against transient overload and short circuiting
Load impedance -4 0 min. max. safe on open circuit
Z.40 R R.P. £5.45 0-54 V A T.. Z.60 R R P. £6.95 0.69p V.A.T.

Project 80 active filter 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 applied to
each channel make it easier to
obtain ideal stereo balance.
TECHNICAL SPECIFICATIONS
Size -108 x 50 x 20mm (43 x 2 x }ins)
Voltage gain - minus 0.2dB
Frequency response- 36Hz to 22KHz 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

R.R.P. £6.95

Power supply units
PZ.8

Stabilised. Re-entrant current limit-
ing makes damage from overload or
even direct shorting impossible.
Normal working voltage (adjust-
able) 45V.

R.R.P. £7.98 + 0.79p V.A.T.
Without mains transformer

PZ.5 30V unstabilised
R.R.P.£4.98 I 0 49p V A T

 For scratch and
rumble control

 Transistorised
active circuitry

PZ.6 35V. stabilised
R P.E7.98 + 0-79p V.A.1.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

for which I enclose Cash/Cheque for E
Name

Address

including V.A.T.

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646
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Practical Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p extra. Semi -Display 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

SITUATIONS VACANT

MEN !
£70 p.w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct -from -
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £3,500 + p.a.
After training, our exclusive ap-
pointments bureau - one of the
world's leaders of its kind - intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre
T59. Oxford House

9-15 Oxford Street, W.1
Telephone 01-734 2874

THE POLYTECHNIC OF NORTH LONDON

HOLLOWAY ROAD, N7 8DB

Department of Electronic and
Communications Engineering

LABORATORY TECHNICIAN GRADE 4

Applications are invited from candidates who
are suitably qualified Electronics Technicians.
Experience in microwave, radar technology
would be an advantage.

This is a Laboratory Technician Grade 4
appointment with prospects of promotion for
a man showing initiative. Five-day week
totalling 35 hours.

Salary scale: £2,022 rising by annual incre-
ments to £2,337 per annum
(including London Weighting).

Write stating age, experience and qualifi-
cations to:

THE ESTABLISHMENT OFFICER
THE POLYTECHNIC OF NORTH LONDON
HOLLOWAY ROAD, N7 8DB.

Enquiries to Mr. S. A. Elliott, 01-607 6767
Extn. 289.

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, etc. 6,000

models. ( 'atalogue 20p. S.A.E. enquiries.
TELRA 1 , 11 Maudland Bank, Preston.

SERVICE SHEETS for televisions, radios,
transistors, record players, tape recorders, etc.,
from 5p with free fault-finding guide. Over
10,000 models available. S.A.E. enquiries.
Catalogue 20p and S.A.E. HAMILTON
RADIO, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 429066.

LADDERS

LADDERS. "Special Offer" unvarnished
triples. lift Tin closed-23ft lin extended.
118.90 delivered. HOME SALES LADDER
CENTRE (PEE2), Haldane (North), Hales -
field (1), Telford, Shropshire. Tel. 0952

586644.

EDUCATIONAL

TELEVISION
TRAINING

16 MONTHS' full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners.

13 WEEKS' full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
September 9th.

Prospectus from London Elec-
tronics College, Dept. A7, 20
Penywern Road, London SW5
9SU. Tel. 01-373 8721.

C AND G EXAM
Make sure you succeed with en ICS home study course
for C and G Electrical Installation Work and Tech-
nicians. Radio TV. Electronics Technicians. Tele-
comma Technicians and Radio Amateurs.

COLOUR TV SERVICING
Make the most of the current boom' Learn the
techniques of servicing Colour and Mono TV sets
through new home study courses. approved by
leading manufacturers.

TECHNICAL TRAINING
Home study courses in Electronics and Electrical
Engineering. Maintenance. Radio. TV. Audio.
Computer Engineering and Programming Also
self -build radio kits.

Get the qualifications you need to success. Free
details from

International Correspondence Schools,
Dept. 730S, Intertext House, London SW8
411J. Or phone 01-822 9911

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

WANTED. i1.1i TV icing, books
from 1964 onwards. 82 Ili e cni,y, paid by
return of post. BELL'S 'TELEVISION
SERVICES, 190 Kings Road, Harrogate
Yorkshire. Telephone 012:; 55s85.

FOR SALE

TV LINE OUT -PUT TRANSFORMERS
Tidrnan Mail Order Ltd., 236 Sandycombe

Road, Richmond, Surrey TW9 2EQ
01-948 3702

SEEN MY CAT? 5,000 Items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 18, Electronic and Mechan-
ical Components and manufacturers' surplus.
Credit vouchers value 50p. Price 23p, inclu-
ding post. ARTHUR SALLIS RADIO
CONTROL LTD., 28 Gardner Street, Brighton,
Sussex.

SPECIAL OFFER --Indicators 3015F and 0,
('D43, CD66, pnly (15111. Chips 7447 (BCD -7
SEG), 21; 1n 2 GN1 amp, 111.50; 743PSC, 55p;
BC182, 183, 108, 141, Sp each; MJ3001, 81,
150W npn, npn photo transistors, 25p. IN4001
41N4148, 5p. 10A, 150V bridge, M. Interested?
Then get our cat. (10p P.O.). now! ALPHA
ELECTRONICS, 73 Moorgate, London, EC2.
(Mail order only. Prices exclude VAT.)

VALVES, VALVES AND MORE VALVES.
Large stocks. many ty pea, linto to 1974.
S.A.E. for quotation. List 10p. COX RADIO,
The Parade, East Wittering, Sussex.

LIGHTSHOW PROJECTORS from only 817,
effect wheels from only £4. Many lightshow
bargains at ROGER SQUIRE'S (Disco
Centre), 176 Junction Road, London, N.19.
Tel. 01-272 7474.

SUPERB INSTRUMENT CASES by Bazelli,
manufactured front heavy duty PVC faced
steel, choice of 70 types, send for free list.
HA %ELM INSTRUMENT CASES, Dept. 23,
Cl.Wilfrids, Foundry- Lane, Halton, LA2 6LT,
Nr. Lancaster.

CHASSIS supplied in steel or aluminium. Send
ski.tili and S.A.E. for quotation. FRAME
ELD"I'ItONICS, Knightcott Works, Banwell,
Somerset.

OSCILLOSCOPE TYPE 0118. Double beam,
14 months old but almost unused. £45.
Telephone Ingatestone 2105.

RECEIVERS AND COMPONENTS

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Veroboard 4 44 0.1 Matrix, 4 for El.
12 - 32 0.15 Matrix, 75p each.
Memory Array Panels. Full of Ferrite
Rings. L110 inc. P.P.
FM Tuner with R.r. Stage and A.G.C.,
3 transistors, neg. earth, 21 x 2x 14 in with
circuit, £1.374 inc. P.P.
Crouzet Geared Motors, 30 or 60 r.p.m.
New, £1.54 inc. P.P.
UHF 'TV Tuners. Transistorised, 11.65
inc. P.P.
Panels with 1.C's on 74p per I.C. min.
order 10 I.C's.
Transformers. 7.5V +7-5V IA, 88p inc. P.P.
I2 -0-12V, 100mA, 90p inc. P.P. 9-0-9V,
100mA, 90p inc. P.P. 29V 50mA, 70p inc. P.P.
Brand new Boxed Rola Celestion Re-
entrant Speakers SD 25 with 100V line trans-
former fitted 15n without transformer £14
inc. P.P.
Transformer. 45-0-45V, approx. 2 amp,
E250 inc. P.P.
P.C. Board. SiS, 51 x 54in,10for7Op int. P.P.
Panel with 2 SN7490, 2 SN744I counting
circuit with end connector, £2.20 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, E2 inc. P.P. Size 3" x 2" 0 r.
Power Unit Components Transformer.
18 volt I amp F/W bridge rectifier, 2 1250
mfd capacitors, all new El IS per kit. P.P.
Electrolytic Capacitors, 4,000 MF,50 VW,
44- x II" 7Sp. inc. P.P.
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PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY-

EXTREMELY LOW LEAKAGE
440V AC (± 10%) 63V Range

di% -I- 2% ±5%0.1/1F (1}'X}') 50p 0.47µF 56p 469 313p
0.22µF (14'x I') 59p 1.0µF 66p 56P 46p
0.25µF (If' X 4') 62p 2.20.iF 809 65p 55P0.47µF (II' X I') 71p 4.7uF 11.30 £1.05 8590.5µF (14'x I') 75p 6.814F 21.64 £1.29 £1.09
0-68µ1,(2'x r) 80p 10.0µ1, £2.00 21.60 11.40
1.0µF (2' xi') 91p 15.0µF £2.76 £2.15 £1.90
2.0AF (2" x 1') £1.22
TANTALUM BEAD CAPACITORS-Values available:
01, 0.22, 0.47, 10, 2.2, 47, 6.8uF at 15V/25V or 35V;
10.0µF at 16V/20V or 25V; 22-01.4F at 6V/OOP or 16V;
33.0µF at 6V or 10V; 47.0µF at 3V or 6V; 100.0µF at 3V.
ALL at 109 each. 10 for 950. 50 for £4.
TRANSISTORS: BC183/183L lip BFY50 20p

BC184/184L 12p BFY51 20p
BC107/8/9 9p BC212/212L 149 BEY52 20p
BC147/8/9 109 BC547/558A lop AF170 30p
BCI57/158 12p BF194 litp 0071 19p
BC182/182L lip BF197 13p 2E3055 609
POPULAR DIODES -1N914 Op, 8 for 45p, 18 for 90p:
1N916 Op, 6 for 45p, 14 for 90p: 1844 5p, 11 for 609.24 for
Al; 1N4148 Op, 6 for 27p, 12 for 48p; IN40015ip; 1/44002
Op, IN4003 61p; 1E4004 7p; 1E4005 711); 1N4008 Bp;
1N4007 Sip.
LOW PRICE ZENER DIODES-400mW, Tol. ± 5% at
5mA. Values available: 3V, 3.6V, *7V, 5.1V, 5.6V,
6.2V, 6.8V, 7.5V, 8 2V, 9.1V. 10V, 11V, 12V, 13V,
13.5V, 15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V. ALL at

7p each, 6 for 899 14 for 84p. SPECIAL OFFER: 100
Zeners for £5.60.
RESISTORS-High stability. low noise carbon film 5%,
IW at 40°C, at 70°C. Eli series only-from 2.20 to
2.2110. ALL at 1p each, Op for 10 of any one value. 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 210 to 2.25I (730 resistor.) EL
SILICON PLASTIC RECTIFIERS -15 amp, brand new
wire ended D027: 100 P.I.V. 7p (4 for 26p); 400 P.I.V. SP
(4 for 30p); 800 P.I.V. 11914 for 42p).
BRIDGE RECTIFIERS -2} amp: 200y 40p; 350V 411p:
600V 669.
SUBMINIATURE VERTICAL PRESETS -0.1W only:
aLL at Op each: 1000, 2200, 4700, 6800, 1k0,

2.2k0, 4.7k0, 6.8111, 10k0, 15k0, 22k0, 47k0,
100k0, 1110.
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW 25. ALL EXPORT ORDERS ADD
COST OF SEA/AIRMAIL.

PLEASE ADD 10% V.A.T. TO ORDERS
Pend S.A.E. for lista of additional ez-stock items.
Wholesale prke lists available to bona tide companies.

MARCO TRADING
Dept. E.7, The Malthus', Station Road,

Wem, Shropshire
Tel.: Nantwich (Cheshire) 63291 (STD 0270)

(Proprs.: Minicost Trading Ltd.)

MICROCIRCUIT ELECTRONICS
SYSTEM 30 HI-FI. AUDIO MODULES
MEA30-2: 30W r.m.s. per channel stereo
amplifier (s/c protection) .. L10.00
PS22-2: Twin stabilised heavy-duty 13.5A)
power supply .. .. £6.80
Suitable Transformer .. E3.00
Simple power supply kit .. 1400
MEP -32: Stereo pre -amp with rumble and
variable scratch filters, full range tone
controls, and 4 inputs (including magnetic)

£13.00
DATA: 25p (not stamps, price refundable
on purchase of any module)
All tf rites include post and VAT.
Mail Order Service Only, Orders to:
MICROCIRCUIT ELECTRONICS (El)
23 Pages Lane, LONDON N10 I PU

UNIT IN SMART ALI CASE 11 x 11 x 41n.. contains
It "Moon diodes 600V, 20A. a SCRs 3 OR 400V 16A.
Vinkors. 4 small, 2 large. together with other com-
ponents. GI (60p). N.C. METERS, 3 assorted 2-3in.,
fI15 (35p). 5 FIGURE RESETTABLE COUNTER,
I8/22V. works on 12V, 12 .20 (25p). 7400 SERIES I.C.a,
10 on panel(e), 11.10, c.p. COPPER CLAD PAX.
PANELS, Si x 5Iln.. 6 for 50p, c.p 7} x 91n., 8 for
61.30, c.p.; 111. x Itin., 3 for tt, c.p., 15 x 9in., 3 for
2130. c.p. SMALL UNIT WITH 4BFV51 with hestainke
4 Silicon diodes 650V tfA plus resistors. Sep. c.p.
SMALL PANEL with 2 x AC128 and 0075 plus
electrolytic'. 48p for 2, cm. VALUPAKS, P9, 1E0
smarted s/mica caps. Sip; P11. 100 assorted poly-
styrene cape. 75p; P13, 10 wire ended neon. 50p;
P22; 100 assorted capacitor*. 56p, poet 12p any
number of Poke Send 10p stamps for list of
Vilupaka. computer panels, etc. Refund on purchase.
ne ASSORTED COMPONENTS, 11.75, c.p.
21.13 FIRSTS COMPUTER PANELS, £1.75, c.p.
3L8 SECONDS COMPUTER PANELS, £1.50, c.p.

J.W.B. RADIO
2 Bernfield Crescent, Sale, Cheshire M33 1NL
Postage In brackets Mall order only

DRY REED INSERTS

Overall length 1.85' (Body length 1.1").
Diameter 0.14". Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
Per dozen; LI 12 per 100; /30 25 per 1,000;
£275 per 10,000 VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road. Worthing. Sour, 0903 34897

ELECTRONIC COMPONENTS, WATFORD
Visit our Warehouse for your requirements of
Resistors Capacitors Transistors SCR's
Speakers Metal Boxes  Headphones Inter-
coms Meters Audio Cables Cartridges
Microphones  wide range of Plugs and Sockets,
etc., etc.

HILLS COMPONENTS LTD.
Unit 6, Melinite Industrial Estate, Brixton
Road, Watford, Herts. Tel.: Watford 27711

STOCK UP NOW P. & P. FREE
RESISTORS and CAPACITORS GALORE
i. 1. I, I, 2 watt, 5%, 10%, 20%, Silver Mica,
Ceramic, High pulse, 2%, 5%, 10%, 20%.
ALL BRAND NEW - LONG LEADS - NO
RUBBISH.
JUST SEND El AND WE WILL SEND YOU
EITHER:
PAK I. 400 Resistors-good selection.w.1
PAK 2. 300 Capacitors-good selection.

SIMLA ELECTRONICS
First Ave., Hook End, Brentwood, Essex

BUILDING or PURCHASING
an AUDIO MIXER

Pre -amp, auto -fade, V.U. or audio monitor,
V.E. mixer, driver or power supply, etc.
First consult:

PARTRIDGE ELECTRONICS
Ref. P.E., 21-25 Hart Road, Benfleet, Essex

Established 23 years.

BRAND NEW COMPONENTS by return
Electrolytics 16V, 25V, 50V-0.47, 1, 2.2, 4.7,
10MF, 4p, 22, 47, 41p (50V, bp); 100, 5Ip
(50V, 7p); 220, Sp (50 'V, 9p). Subminiature
bead -type tantalums 0-1/35V, 0.22/35V, 047/
35V, 1/35V, 2.2/35V, 4.7/35V, 10/16V, 22/16V,
47/6V, 100/3V, Sp. Mylar Film 100V, 0.001,
0.002, 0.005, 0.01, 0.02, 21p; 0.04, 0.05, 3p.
Polystryrene 83V E12 series 10pF.-1000pF,
2p; 1,200pF.-10,000pF., 3p. Miniature High -
stab. resistors 5%, E12 series carbon film 1W,
1Q-1011(1, (10% over MCI). Metal film
1W, 1011-2.2M1I and 1W, 27(1-10M11 all 1p
each. Postage Op. The C.R. SUPPLY CO.,
127 Chesterfield Rd., Sheffield, S8 ORN.

COMPONENTS GALORE. Pack of 500 mixed
components. Manufacturers' surplus plus once
used. Pack includes resistors, carbon and
W.W., capacitors various, transistors, diodes,
trimmers, potentiometers, etc. Send SI + 10p
P. & P. C.W.O. to: CALEDONIAN COMPO-
NENTS, Strathore Road, Thornton, Fife.

RADIO & TELEVISION AERIAL BOOSTERS
2245, five television valve, 45p. 50p bargain
transistor packs, bargain 11 resistor and cap-
acitor packs. UHF -VHF televisions OM.
Carr. £1.50. S.A.E. for 3 leaflets. VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lancs.

SEMICONDUCTORS-Marked: 2N4292 (570
MHz) 16p, 1N914A 3p. Tested, unmarked:
rya similar to BC108 (Hfe 50-250, Vce 25V)
13p, FET similar to 2N3819 15p, 2N3055 20p.
P. & P. 10p, mail order only. JOHN RIGG,
13 Paradise Road, Henley-on-Thames, Oxon.

5 N -CHANNEL FETs. Type 3819E (2N3819)
for 21 (inc. VAT). Full spec. transistors com-
plete with circuit details for building volt-
meter, timer, ohmmeter, etc. For complete
list of FETs and other transistors available
send 10p P.O. REDHAWIC SALES LTD.,
45 Station Road, Gerrards Cross, Bucks. Mail
Order Only.

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

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 1135 for your
Maxi -volt now!

* UNIQUE TRANSMITTER/RE-
CEIVER KIT. No licence examinations
or tests required to operate this transis-
torised equipment. Easy to build. Get
transmitting. Send 1510 for yours now!

* PSYCHEDELIC MINI -STROBE KIT.
Take a pocket -sized lightning storm to
Disco's and Parties. "BRAIN -FREEZE"
'EM with vari-speed stop -motion flashes.
Includes super case, too. Send 1220 now!
(All prices include VAT, packing & postage

Send remittance to:
BOFFIN PROJECTS

4 Cunliffe Road, Stoneleigh
Ewell, Surrey

(Mail order U.K. only)
Or for more details, send 20p for lists, plus

free design project sheet

MORE RANGES FOR
LESS MONEY!
AC/DC Multimeter type U4324
A -DC 0.06-3A-6 Ranges
A -AC 0-3-3A-5 Ranges
V -DC 0.6-1203 V-9 Ranges
VAC 3-900 V-8 Ranges.
Frequency in the range of 45 to
20k)fz. Resistance: 500 Ohm to
5 Mohm-5 ranges. Decibel: -10
to .12dB. Accuracy: x-.2.5%. DC
.4% AC. Dimensions: 167 x 98
x 63mm

Only £8.00
SUPERTESTER 680 R ICE
10 Fields -80 Ranges Plus

lot of accessories for
measurements of 500A -AC
100 ADC- Temperature-
- 50C to .200C- Magnetic
hinds up to 15 KGataiss-
Phase indicator- EHT 25kV
Electronic Volt Ohm- meter
Transistor Diode Tester. etc

Dimensions 128 95 - 32 mm - £18.50300 grants 20kOhm V Accuracy
I.., DC. Ask for free catalogue Accessories Extra

ALPHANUMERIC NIXIE TUBES B7971
The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
Ihe alphabet
numerals 0 thru 9
and special
characters in a
single tube
Vrorn the stand-
point of both read-
ability and elec-
trical characteris- `rtrir*'"-tits. the Alpha-
numeric NIXIE tube provides many unique benefits
including * All d o. operation * Uniform. continuous
ne characters of equal height * Memory with simple

solid state drive circuits * Readability in high ambient
light ... 200 footlamberts brightness * Long life with
no Ion of brightness * Character height 2fin.

Price only 99p each plus Mp P./P.

Add 10°C VAT to all Items - 35p P&P
ELECTRONIC BROKERS LTD.

<663 Pancras Road. London NW? 20B Tel 837 7781

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.
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BU'"T"E TREASURE TRACER

,MK III. Metal Locator

 Venom, tuning
 Britain s best sailing metal locator lut
 Weighs only Um
 SPetther and earphone operation
 Knock, down to only llin
 Prebuilt search coil usembly
 Five tritneistor CirCutt
 Thoroughly prolessionai finosh
 You only need eoldering won screwdriver

pliers and snips
 As seen on BBC -1 a BBL -2 TV

Sand s.a.a for Menet

E9.80 pot asp £13  75
MINIKITS ELECTRONICS. 35g LANGLEY DRIVE.

WANSTEAD, LONDON Ell 2LN (Mail Order only)

optiie 5-upplUiefs
LIGHT SOURCES, DETECTORS: MV54
miniature (2mm) red LED; MLED500 TO -92
PC mounting red LED; MLED92 TO.92 infra-
red emitter; 2N5777 high sensitivity silicon
photo-darlington amplifier. Response Time
200 AS, 25V max. Superior to CdS cell,
OCP71. MRDI50 miniature (2mm) silicon
phototransistor. Fast resp

5
onse 3 µS,, 40V1025max.

1 2
MVS4 lip 44p [1.10 [2.09 13.51
MLED500 lip 44p 11.10 /2.20 [3.74
MLED92 33p 66p [1.54 12416 [6.60
2N5777 55p 11.10 [153 [4.62 /9.90
MRDI5O 66p [I32 [349 [6.16[14.85
ULTRASONIC TRANSDUCERS for
remote control 40k1-1. Tx/Rx pair L3.85.
CIRCULAR POLARISERS for glare reduc-
tion -enhance contrast ratio from LED display.
nixies, 'scope. HRCP7 red, HACP24 amber,
HGCP24 green, HNCP37 neutral. 5Ornm
50mm 66p; 75mm x 75mm II.21; 150mm
150mm [4.40.
CROFON 1610 64 strand plastic light conduit,
bundle dia. 1.8inm, O.D. 3.3mm. Inn EI32 ;
5m L550; 10m 410.43; 25m £22.
PLASTIC OPTICAL MONOFIERE for
easy light circuitry, displays, effects. Diameter
0.5mm-FP20; 1.0mm-FP40; 1.5mm-FP60.

Length m 5 10 25 50 100 200
0 £1.32 12.20 13.85 L6.60

FP40 /1.10 11418 [305 1660[12.10 [22.00
FP60 11.98 /385 [7.70[13.20[2420L4400
OPTIKIT 103: Experimenter pack, 2 metres
Crofon 1610 + Sm each FP20, FP40, FP60-
L4.84.
FIBROFLEX SIZE I: Glass light conduit,
440 Strand, bundle dia. 1.14mm, O.D. 3.3mm
(p.v.c. jacket). Sm [2417; 10m 005; 25m
[6.60; SOm [1100; 100m [17.05, all inc. 10

ferrules + epoxy resin for terminations.
MARE'S TAILS: Decorative effects. 7,000
fibres in 113rnm O.D. ferrule. Professionally
finished. 22in diameter in use. Add lamp.
stand, cover to make Fibre Optic Lamp. Eye
catching in boardroom, hall or foyer.
NEW LOW PRICE [10.45 each.
All prices include p. & p. VAT and data. Send
9in x 6in S.A.E. for details.
FIBRE OPTIC SUPPLIERS (Dept. PE).
P.O. Box 702, London WI 0 6SL

ENAMELLED COPPER WIRE
S.W.G. llb Reel ilb Reel
10-14 11.40 80p
15-19 /1.40 80p
20-24 /1.43 83p
25-29 1152 9Ip
30-34 11.57 97p
35-40 [109 /104

Please add 10% to all above prices to cover VAT
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES
102 Parrswood Rd., Withington, Manchester 20

Telephone No.061-124 3553

Build the Mullard C.C.T. V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 76it3)
SEND 5 7 S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS
1517 Cambridge Road, Kingston -
on -Thames, Surrey KT1 3NG

7404N
7410PC
7420N
7430PC
7447PC

METER REPAIRS. Ammeters, voltmeters,
multi -range meters, etc. Send to: METER
REPAIRS, 39 Chesholm Road, London, N16
ODS.

SLOW SPEED MOTORS required (about 1 r. m.)
any quantity considered. Phone Mr. SMITH,.
061-633 3527.

PRINTED CIRCUIT MANUFACTURERS offer
any P.E. Project Print ready drilled, One
l'rice 86p. C.W.O. Any P.C. work undertaken.
For estimate by return post, send basic circuit.,
print design or print master. State quantity
required. Print design, art work, photography
undertaken. Orders, estimates, write or phone:
W.K.F. ELECTRONICS, Dept. P.C., Welbeck
Street, Whitwell, Nr. Worksop, Notts., SSO
4TW. Tel. \Vhitwell (Derbys.) 695.

ELECTRONIC DRUMS, send 75p for full con-
structional details. MEDA.C, 21 Congers
House, Bronze Street, London, SEE 3DT.

LOW COST I.C. MOUNTING. Lengths of 100
I.C. pin sockets, Sop (P. v P. 5p). Quantity
rates. S.A.E. for details and sample. L.E.D.
(MLED500), 20p each (post paid). P.K.G.
ELECTROND'S, "Oak Lodge", Tansley,
Derbyshire.

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-gens, M C relays,
components, etc. Lower Beeding 236.

POWER
SLAVE

COMPONENT KITS FOR
THESE EXCITING PROJECTS
4p STAMP BRINGS DETAILS

SEMICONDUCTOR DEVICES POWER SLAVE
ACI76 24p HIGH VOLTAGE P.C.B's
13C1112 9p TYPES
BCI84 lip MPSLOI 120V/300rnW
BC204 1 p 3 9p
BC209C I

I
p MPSL5I 100V/300m W

BC2I3 9p 4Ip
BC213L 15p Complementary Pair
2N2905 279 MPSUO7 100V/ I W 69p
2N2219 lip MPSU57 100V/ I W 85p
2N3819 46p Complementary Pair
MPF I 11 2.6p (5 watt with H/S)

SDT9203 100V/100W
[1.50SIGNAL

DIODES
IN914 Sp
15150 11p
I GP7 lip
NOISE
DIODES
ZI1
Z I M(w/b)53p

L110
RECTI-
FIERS
1N5401 lip
REC4 I ALI 10
REC70 45p
V REGULA-
TORS
uA723 41.00
uA7815 £1.20
MVR15 GLIM

LINEAR 1.C.'s
741CS 379
748C5 48p
ML3046P 7
SG3402N 41.745p

SG3402T 11.74
SGI4950 12.90
MFC6040 LI

ZENERS RZY1111
SERIES
3-3; 3 6; 3.9; 5.1; 6.2;
7.5; 11.0; 12.0 all 12p
BZX61 SERIES
11.0; 12.0 all 27p

ALL ITEMS LISTED
ARE EX -STOCK
AT TIME OF
GOING TO PRESS

DIGITAL 1.C's
7400) 299 7473N

38p 7475
27p 7476N
24p 74891
24p 7493PC
139 74121)
89p 74150N

48p
639
49p

5640
85p
85p

E210

Designer's layout.
Master Board £1.65
Stabiliser E110
Best quality epoxy
glass roller tinned.

Please add 10' to
final total of order

RESISTORS
2% METAL OXIDE
TYPE
E12, E24 series from

IOR to 1MQ
16p for S

5% CARBON FILM
TYPE
E12, E24 series from

IOR to 1.2M0
9p for 5

MINIATURE
PRESETS
CERMET: 100; 500;
Ik(); 2.51c0; 10k0:
50k0; 100k0

42p each
CARBON: 470.
10k0, 470k O.
1000k. I 1p each
CERMET
TRIMMER 15T
200; lkf); 10kfi.

LI.20 each
SEMI -PRECISION
WIW POTS
IkIl/IW 52p

RHYTHM GENERATOR

SYNTHESISER

POTENTIO-
METERS
MIDG.MOULDED
CARBON. 24mm
dia.
LINEAR. 560:
10k0; 25k/3; 50k0;
100kt);
LOG. I Okla;
256 0 : 5060.

iIp each
GANGED. 100k0
lin; 5k fl log; !Oki)
log. 78p each
MIDG.W/C.
SWITCHES
28mm dia. IP 12W;
2P 6W; 3P4W; 4P
3W. 43p each
MAKA TYPE
DETENT
MECHANISM

61p
WAFERS: IP 12W;
2P 6W; 3P4W; 4P
3W; 6P 2W

39p each
SPACER 1p
SCREENSS 39

10 TURN POTS.
10kG SPECTROL L3
IkO R.S. TYPE 1390
10 TURN DIALS.
AMPHENOL C2

MAINS
TRANSFORMERS
MIN. TYPE.
0-12V. 0-12V @ 6VA
0-20y, 0-20V @ 6VA

[1434 each
0-19, 25, 33, 40, SOV
A 500mA [245
0-17.5 n I LA [273

CAPACITORS

Tubular Electra.. 14p
2.51/. 25/sF; 47µF
1004E 16p, 4700 299
10004F 46p
SOY. 1000µF 57p
63V. 109F 22p
1005F 24p
PRINTED CIRCUIT
ELECTROLYTIC.
4.7/40V; 10/63V
22/40V; 47/40V

13p each
100/63V; 470/16V

23p each
H IGH RIPPLE
TYPE
33000 63V 8240

C280AE SERIES
001; 0.015 4p
0.022; 0033; 0-047
0.068 5p
0.1; 0.15; 0.22 6p
0.33 9p
0.47 10p
0.68 14p

B EAD
TANTALUMS.
0.1; 0.22; 0.47; 1'0
2.2; 4.7 all at 35V
10/63; 10116; 10/25
22/16; 47/63; 100/3

18p each

POLYSTYRENE
10; 47; 470 6p
680; 1,000; 1.500;
3,300 7p
10,000 Ilp

EATON AUDIO
P.O. BOX 3, ST. NEOTS

HUNTINGDON PE19 3JB

TERMS: MAIL ORDER
ONLY. C.W.O.
Cheques or P.O.'s pay-
able to Eaton Audio.
Orders over [5 free of
PAP. Otherwis please
add 10p in the [I.

Buy it with Access

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 . 5  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. L6.30 inc. VAT, add 10P P. & P.
Also available in 2kW, with separate 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: 1,000W, 2,000W.

NEW addition to Dimmit range -Model SL.1300 sound to light
converter. Modulates the light in time with sound. Built-in microphone.
lust place unit near any sound source -radio, hi-fi, to, human voice, etc.
No connections to speaker required, simple wiring -similar to dimmer.
Rating 800 watt. Full instructions. [700 inc. VAT, add 10p P. & P. Send
10p for complete illustrated catalogue and price Its,.

YOUNG ELECTRONICS Mail Order Dept.
54 Lawford Road, London N WS 2LN. Telephone 01.267 0201
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WORLD RADIO & T.V.
HANDBOOK 1974

A COMPLETE DIRECTORY OF
INTERNATIONAL RADIO & T.V.

Price 010

SIMPLE SINGLE CHANNEL RADIO
CONTROL by R. H. Warring. Price LIAO.
SERVICING WITH THE OSCILLO-
SCOPE by G. 1. King. Price LI -90.
TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price [1.90.
VIDEO RECORDING RECORD AND
REPLAY SYSTEMS by G. White. Price[3.45.
IMPROVING YOUR HI-FI by J. Earl.Price [3.10.
E LECTRONIC HOBBYIST'S I.C. PRO-
JECTS HANDBOOK by B. Brown. Price[I50.
THE PYE BOOK OF AUDIO by Pye Ltd.
Price LI .10.
HOW TO FIX TRANSISTOR RADIOS
AND PRINTED CIRCUITS by L. C. Lane.
Price [1.70.
RADIO TECHNICIAN'S BENCHMAN UAL by H. W. Hellyer. Price [3.20.
THE MAZDA BOOK OF PAL RECEIVER
SERVICING by D. J. Seal. Price £4.
E LECTRONIC SYSTEMS FOR RADIO,
T.V. AND ELECTRONICS MECHANICS
by R. Lewis. Price 12- SO.

 ALL PRICES INCLUDE POSTAGE*

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185
Closed Saturday I p.m.

IPlease mention

PRACTICAL
ELECTRONICS

when replying to
ADVERTISEMENTS

Digital Clock
Hiss
awe RESEARCH
GRINS -0 WU A
0/01ITAI- CLOCK
wrrfri S AfOVINd.
~re - PRDR "txf 770 8.81/49

KIT 0 All COInpuncots, including P.C.B. designed for
easy home assembly. Bright and clear digits. Tough A.B.S.
plastic case with contrasting front panel.

PRICE: £23.00 plus £2.30 VAT/Total £25.30 inc. postipkg
Only our advanced design techniques make this row price

possible. Kits are tested before they leave us and are
caverec/ by the P.E.A. money -back guarantee.

rPlease send me details of your
clock kits

1 NAMEEJINI ADDRESS

P.E.A. Ltd. I
35 High St. WELWYN,.

Herts. AL6 9EE L
-------.1

SINCLAIR CALCULATORS
Cambridge kit
Cambridge Assembled
Executive
Executive with Memory
New Sinclair Scientific

119.N (e2.251
01  SI (E2  50)
12736 (23.06)
814  IS (C3. 75)
11311188 (E4.25)

FERRANTI ZN4141
IC radio chip with data. £1 -20 (23p). Also available kit
of extra parts to complete a radio. f2-38 140p1 Send
S.A.E. for free leaflet

240
260
016
PZ5

t7-111 (79p)
PZS t7.18 179p)
Decoder, [7.46 (74p). Trans for PBS, O.34 (50p).
Tuner, 111-111 (E119). Stereo 80. E11.98 (E1- 19).
Project 805. CHAO (12-911).
2 x Z4OrStereo 80/PZS. (E2-00).
2 x Z40/Stereo 80/P28, £27.79 1£2.771.
2 x ZOO/Stereo 80/P28/Transformer. E3311 1E3-31).
Writ* for our most competitive quotation.

SINCLAIR PROJECT 80
AFU ES 95 (69p)

15 45 (54p)
16095 (69p)
£7.70 (77P)
MN (49p)

SINCLAIR GOES
QUADRAPHONIC)
Introducing the Napolex
C1A10 self-contained matrix
quadraphonic synthesint
Just feed the output of a
Project BO stereo system into It and hook on 4 speakers
to obtain the latest experience In sound. Send for free
leaflet. Only 0.95 1E1-301.

SINCLAIR
SUPER IC12
6W r me. power.
With 44 page
booklet and
printed circuit
12.10 (43p).

SWANLEY IC TOMORROW £1 .80 (40p)
The world s most powerful IC amplifier. Similar to
IC12 but rated at 10W r.m.s. power. Supplied with data
but no printed circuit. Writs for leaflet.

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. t1 AM (27p). Stereo model with balance
control. t3.80 (48p).
IC12 POWER KIT
Supplies 26V 0-5A. t2-87 (50p).
LOUDSPEAKERS FOR THE IC12
51n I ohm. ri  10 (27p). tan x gin 8 ohm. Et -55 (37p)
PREAMP KITS FOR THE 1012
Type 1 for magnetic pickups. mice and tuners. Mono
model. £1.35 (25p). Stereo model. £3 .40 (36p). Type 2
for ceramic or crystal pickups. Mono. 118p (16p).
Stereo. Et -30 (25p).

SEND S.A.E. FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAIN
The most versatile battery
eliminator ever offered.
Switched output of 3, 44,.
6. 4. 9 and 12V at 5COmA.
fA.15 QOM.
Other elimirstors stocked:
250mA-3 way switched
model lining 6. 7g and 9V.
22-118 (60p)
50mA-6V. t1.110 (30p); 9V,
t1 -SO (30p); 70V cassette
type. £2.25 (30p). Double
IV + 6V. £2.50 (350); 9V +
9V. £2 SO (35p).

S-DECS AND T-DECS
S -DEC 0.18 (31P)
7 -DEC f.3-13 (47p)
u -DEC A C.31011 (51P)
u -DEC B DJ -99 (81p)
IC carriers- 16 dil-plain,
81p (15p). with socket. t1 . 77
(25p). 10 705 -plain. 711p

CISp): with socket. £11111
(24p).
Experiment guides- A £1 -SO (26p); B t1.77 (29p) C SOP
(159): D 0.40 (359): E BI.20 (MM.

SWANLEY ELECTRONICS
P.O. Box 68, Swanlsy, Kent BR8 8TO
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.
No VAT charged on overseas orders

PARTRIDGE MAINS ISOLATION TRANSFORMER
Pri: 150.2501. 31' atop, Sec: 2401, 13 amp,
416. carr. pack. 12.25.
GARDNER'S POTTED TRANSFORMER, Fri. 200-
2301'. Sec. 18V 50001/a, 50V 150m/a, fit' 250m/a
output. SI, p.p. 201,.
RIPLEY MAINS TRANSFORMER. Fri: I 10%'-240V.
Sec: 12.5V: 0,I2.5V 150m/A 71' :0:71' IA, 11.
p.p. Ifrilr.

MAINS TRANSFORMER. Fri: 100.250V, Sec.
22:0.22 20001/A. 22:0:2? 100m/A 0:24V 2O01/A,
80p, p.p. 23p.
MAINS TRANSFORMER. Pri: 100-240V a.t
36.3.0-36.5V, 2701/A, 0.315, 260 nt/A, BOP. Pi, 23p.
TRANSISTOR OUTPUT TRANSFORMER, Ratio
x:1, 120n1H . Centre tap 2 watts. output, 20p,
P.P. fiP.
WOMEN MAINS TRANSFORMER. Auto a ound.
Pri: 200-230V. Sec: 105-133V. 310'A, 115
Carr. 11.50.

HADDON MAINS TRANSFORMER, Pri: 2301.
Sec: 20V I amp. 2140. p.p. lip.
III. MAINS TRANSFORMERS. Type 606/1. Sec:
RV -0.6V, 10001/.1. 75p. Type 909/1. Sec:
tiV11.9V, 100ni/A. 81p. Type 12012/1. Sec:
12V.0.12V, 100,0/A. 86p. p.p. 3p each.
SMOOTHING CHOKE, 1131H, Ilin x 1 x ]tin,
SOP. Poo. s9.

FINNED ALUMINIUM nianres, 41tn x din x
lin, 2 x 2N3035, 11, p.p. 13p.
O 00DMANS Bin SPEAKERS 30 2140. p.p. 28p.
LOUDSPEAKER 2;io Dia., 400. 30001/watta, 50p,
p.P. 3P.
FINNED ALUMINIUM HEATBINK. Yin x Min x
Ills. in I'.: 4 x 2713035, 12, p.p. 29p.
GARRARD MAO. TAPE DECKS: 0.p.s., 30V,
solenoid operated brake', etc. Main, voltage
1110t111, 1740 each. p.p. lop.

10 REED SWITCHES operated by push button',
and magnets, 110p, p.p. 25p.
COMPONENT PANEL, 6 .41.'6 1300W, 1.6.4) 6 cond..
12 resistor', 6 tliodea, 46p. 1,P. SI,
COMPONENT PANEL, .1 arra 12001: 4 amps), er

condenser', 12 resistor', 80p, p.p. Sp.
COMPONENT PANEL. I scar: 1001, 13 amp, 1
I cap., 500011.1 301', 50p, p.p. ip.

VENDER ROOT ELECTRICAL IMPULSE COUNTER
NON-RESETTABLE. A.C. 200.250V, 51-10. p -p. 13p
GEC MAINS CIRCUIT BREAKERS. mop or 3
amp, SI each. p.p. 14p.
LEVER ACTION P.O. 1000 TYPE SWITCHES
Lock 4 -pole changeover. 15p, p.p. 4p. Ex etptilt.
Lock 2-Imle changeover. 10p. p.p. 4p. Ex NMI,
MILLARD 13 MALLORY SCREW TERMINAL
CAPACITORS 4,300µF' 64V, 7,100/./F 40V. 50p each.
20,000 30V. 25,000 25V. 35,000 15V, 110p each.
p.p. 21p.

MULLARD FIILLWAVE RECTIFIERS
6.481', 13 amp, 76p, p.p. 10p.
B ELLING LEE amp in -line rubber covered
interference suppreasor, 26P. P.P.
RUBBER 3 PIN 6 AMP NON -REVERSIBLE CABLE
CONNECTORS. 209.
S OLENOIDS 12 VOLT PULL ACTION
21n x lin x ;in, 40p. 1,1,
SOLENOIDS 1224W ii.c. pull action 1;in x 11in x
I lin, 40p. p.p. 5p.
SOLENOIDS 3401' a.c. pull action 2; in x 1011 x
I lin. 608. P.P. 9p.
SOLENOIDS. Manf. by Bensons. 240W me. Pull
action 2Iitt x 1 ;in x lin, 76p. PT. OP.
0101031 MILS MIDGET POWER BELAY. 12W ii.e.
Double pole changeover. New, 70p, p.p. 3p.
ITC VARLET. miniature relay. 7000.,, 17.3-37W.
perapex cover, 4 pole changeover, 40P. P.P. 4.
POTTER BRUMFIELD 12V tie. coil 3 pole e
contacts rated 7 91111,.. 11, p.p. 10p.
I.T.T. LOW PROFILE RELAYS. 4 pole covers.
30011 12.1MV, 95p. p, p 3p.

MAINS BELAYS, 2002501' a.c. 2 makes. Heavy
duty contacts, 609. P.p. TP
KEYSWITCH RELAY, 12V fix. Coll 3 8.P.C.O. 909,
P.P. 3p.
TELESCOPIC AERIALS
Chromed 7in closed, 28in extended. 6 xection ball

tell haat., 28p. p.p. 5p new.
PRINTED CIRCUIT BOARD/ 19 ACY 19's 10 0A200
Dlotlec I reed relay: 1 AZ 229 aener ass. capacitor/
acstintors. Power Fussily 22V, 230 fii/A .I.c. 2401
c., 11, p.p. 25p. Ex. equip.

TAPE POSITION INDICATOR
Re-mettable 3 digits, 309, Ire P. 3P.

All orders add 100 V.A.T.

FIELD ELECTRIC
LIMITED
3 Shenley Road
Borehamwood, Herts.
Tel. 01-953 6009
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BUILD A CHORDING PROFESSIONAL SYNTHESISER

.  .a 40 4, 4 .0mi 4 .6
eis is .1

j.-1 AB .,$'44,.) 4 `-'
4 _ . .- - ' - 44 V V ...4

4 4 all Illi 4 J.4 .44 ,..1 J ... 1 5) '3 ,./ sr, ,,,e' 4s, es: '4:' leJr 41 aim -

w II H111111111\

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 V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE -I 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
LATEST ADDITIONS INCLUDE PITCH -TO -VOLTAGE AND
SEQUENCER MODULES! AND MANY OTHERS.

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.l.
Send 15o for full catalogue of our famous musical effects.

D.E.W. LTD, 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

FERRANTI
* ALL DEVICES BRAND NEW, TOP GRADE AND TO

FULL SPECIFICATION. We sell only best quality
stamped devices from the maker's current production.

* WE HAVE STOCKS OF ALL DEVICES FOR
IMMEDIATE DELIVERY.

* WE CAN SUPPLY ANY FERRANTI DEVICE TO
ORDER. Send S.A.E. for quotation.

* WE ARE SPECIALISTS IN FERRANTI SEMICON-
DUCTORS, WITH A STAFF OF EXPERIENCED
ENGINEERS.

circuit
r;nensSt246SCR E2SCORPIOM k. Printed

FULL KIT OF SEMICONDUCTORS L4170 (State 6V or I2V)
BFS59 18p ZTX310 12p ZTX504 55p ZSI70 10p
BFS60 21p ZIX31 I 14p ZTX5IO 17p ZS171 13p
8F561 2Ip ZTX3I2 14p ZTX530 29p 55172 16p
BFS96 19p ZTX3 1 3 16p ZTX53I 34p ZS174 17p
8F597 23p ZTX3 14 17p ZTX550 25p ZSI 76 23p
BFS98 23p ZTX320 31p ZTX551 27p Z5178 38p
ZTX107 12p ZTX330 2Ip 2N3055 76p Z5270 1 1 p

ZTX108 9p ZTX331 23p Z5271 16p
ZTX109 14p ZTX382 15p  DIODES ZS272 18p
ZTX2I 2 14p ZTX383 19p ZS120 Bp 51274 19p
ZTX2 13 15p ZTX384 23p ZSI21 10p ZS276 26p
ZTX214 19p ZTX450 23p ZS122 13p ZS278 37p
ZTX300 16p ZTX451 25p ZS 123 16p
ZTX301 17p ZTX500 16p ZS124 18p  ZEN ERS 
ZTX302 23p ZTX501 17p ZS140 25p K 5030A to
ZTX303 18p ZTX502 23p ZSI41 43p KS180A
ZTX304 29p ZTX503 18p ZSI 42 33p all types 19p

MOTOROLA MJE2955 £1.30. M3E3055 75p each.
RCA PRICES SLASHED! CA3090Q 63.25 each.
PE TRIFFID ZT 1711 24p. 2NI132 25p.

ZN4I4 £1.32 WITH CIRCUITS AND DATA

FREE!
Our comprehensive catalogue Fgiyingt.data and .!jontnection

Just send an S.A.E.a'e rCaonpgyesoentewrriath eyseermy'coorderu.' ors.

POSTAGE & PACKING 10p. FREE ON ORDERS OVER E2
ALL OUR PRICES INCLUDE V.A.T.

DAVIAN ELECTRONICS
P.O. BOX 38, OLDHAM, LANCS. OL2 6XJ

BAKER 12" MAJOR £11.55
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.

1
MAORcps. MODULE KIT 214.85
30-17,J00 woofer, tweeter, crossover
and baffle as illustrated. Size I9in

NOTE -When ordering state 3 or 8 or 15 ohms.

BAKER LOUDSPEAKERS 100" BRITISH MADE
Regent 12 in. 1512110 45 Superb 12 in. 20W 21870 ; New Group 50112

Major 12 in. 20W 211 55 Group 25 12 in. 25W 010'45 12 in. 50W , s n LA
Deluge 12 in. 15W 113 20 Group as 12 in 35W 211.55 30-16000 cpa. re I .124,

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
THORNTON HEATH, SURREY Tel. 01.684-1665

PRICES INCLUDE VAT. HI-FI ENCLOSURE PLANS 42p

VARICAP TUNER
LP1185/86
MC131OP Decoder I/C
LP1400 Decoder Module

£1025/pair
£3.15

. £496
MFC4060 Regulator I/C .. £0.78
P.C. BOARDS MC131OP or LP1400 £1.87

(state which decoder)
READY BUILT BOARDS £24.25 (I/C) or

£25.25 (LP1400)
Prices include V.A.T. P. & P. 25p.

B. & B. ELECTRONICS
84 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.

Tel.: NEWARK 6895 (Anytime)
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Over ISO
ways to

engineer a
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
home - 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
"Yesterday I received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money 1 have ever obtained - a
view echoed by two colleagues who recently commenced the course". ---
Student 1).1.13., Yorks.
"Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects". --Student J.A.O.
"Nly training with 13.1.E.T. quickly changed my earning capacity- and,
in the next few years, iny earnings increased fourfold".-Student
C.C.P., Bucks.

ENO OUT FOR YOUREZE
I in,, 1,-; and there are many more on file at Aldermaston Court
- speak of tile rewards that come to the man who has given himself
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

Dept. RPEOI, Aldermaston Court. Reading RG7 4PF.

Practical Radio Et Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio £t
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

=CUT OUT THIS COUPONom mei elm nee waii
Tick or state subject of interest.

Post to address below.
MECHANICAL
Society of
Engineers-
A.M.S.E. (Mech.) D
Institute of
Engineers &
Technicians
(A.M.I.E.)
CITY & GUILDS
Gen. Mech. Eng. Li
Maintenance Eng.0
Welding

I )

Gen. Diesel Eng.
Sheet Metal WorkO
Eng. Inspection D
Eng. Metallurgy H
ELECTRICAL &
ELECTRONIC
Society of
Engineers-
A.M.S.E. (Elec.) 0
CITY & GUILDS
Gen. Electrical
Engineering
Electrical
Installations 0
Electrical Maths n
Computer
Electronics
Electronic Eng.
Practical Radio
& Electronics
(with kit)
MANAGEMENT &
PRODUCTION
Institute of Cost
& Management
Acctnts.
Computer
Programming
Works M'ment.
Work Study
Gen. Production
Eng.
Estimating &
Planning
Storekeeping
Management
Skills
Quality Control

DRAUGHTSMANSHIP
Institute of
Engineering
Designers
(A.M.I.E. D.) II
General
Draughtsmanship 
Elec. Draughts-
manship
Architectural
Draughtsmanship?
Technical
Drawing LI

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS.
Radio, TV
Electronics
CITY & GUILDS
Telecoms.
Gen. Radio & TV
Eng.
Radio Amateurs
Exam
Radio Servicing Ei
TV Servicing II

Colour TV

AUTOMOBILE &
AERONAUTICAL
Institute of the
Motor Industry 2,

MAAIMI
CITY & GUILDS
Auto Eng.
Gen. Auto Eng. IT
Motor Mechanics n
Auto Diesel Eng. Li
Garage M'ment. H
ARB Aero Engi-
neering Certs.
Gen. Aero Eng.

CONSTRUCTIONAL
Society of
Engineers-
A.M.S.E. (Civ.)
Institute of Build-
ing-L.I.O.B.

A.B.T. Clerk of
Works
Construction
Surveyors Insti-
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 I

Quantities,
Estimates
Hydraulics
Structural Eng.

GENERAL
Agricultural Eng. [J
Council of Eng.
Institutions
Farm Science E
Plastics

Supplementary
courses for Nat.
Certificates.

G.C.E.
- choose from
58 '0' & 'A'
level subjects.

Coaching for many
crams, including
C G

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept. tsPEoi. QN [wt. IIIAldermaston Court, Reading RG7 4PF
NAME
Block Capitals Please
ADDRESS

OTHER SUBJECTS

I Accredited by CACC

AGE

Member of A B 1

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approxi.-nate!y on the 15th of each month by IPC Magazines Ltd., Fleetway House. Farringdon Street.1 London, E. C.4. Printed in England by Chapel River Press. Andover.Hants. Sole Agents for Australia and New Zealand-Gordon & Gotch (A/sia) Ltd.: South Africa-Central News Agency Ltd. Publishers' Subscription Rate (including postage): Inland(3.25. Overseas L3.50.
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 mutilatedcondition or in any unauthorised cover by way of Trade. or affixed to or as part of any publication or advertising. literary or pictorial matter whatsoever.



You pay less
VAT with Henry's

Low Prices

Now built and
used by thousands

of satisfied cus-
tomers.

FEATURES: slim
design, overall size in

cabinet 15kin x fin x 61in
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 & STABILITY ARE
PREDOMINATE FEATURES -DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY  a
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.
FREE Teak cabinet with complete kit.

DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transistors - Up to date

Brochures on request

BUILD THE

TEXA

KIT

PRICE

built and
tested

£2850
05'00

20+20 WATT IC STEREO
AMPLIFIER

As featured by
Practical Wireless 1972

 VAT  50p
cart/packing) or

(  VAT  50p
carr/packing)
as illustrated

EARN YOURSELF EASY
MONEY, WITH ...071Frinomm,
PORTABLE INFIVA,T7PIPA,
DISCO deo' 45.-
EQUIPMENT nimialinimimijo
DISCO MINI: A complete potable disco.
fitted mixer/preamp. 2 decks all facilities.. L98.50
As above but with Slider Controls .. C118.50
100 watt amplifier for above .. L49.50
SDLS100: 100 watt mixer/amplifierwith
slider controls ..
RSO: 50 watt mixer/amplifier .. L49.50
R100 100 watt mixer/amplifier L57.50
DISCO AMP: 100 watt mixer/amplifier L73.00
Northcourt
400 40 watt mixer amp £37.50
800 80 watt mixer rmp L45.00
DISCO MIXER/PREAMPLIFIERS (0/P
for up to 6-100 watt amplifiers):
SOLI (rotary controls): L49.50
SDLI I (slider controls): .. L58.50

DISCO VOX (slider controls): The com-
plete disco preamp...
DJ 100: 100 watt power amplifier for above
DJ3OL Mk II 3 channel 3kW sound to light
DJ3OL Mk III. Slider Controls
DJ DISCLITE. As 30L/II + Variable speed

Carlsbro Reverberation Unit ..
Disco anti -feedback microphone .. .

Colt 150 watt liquid wheel projector
150 watt QI liquid wheel projector
150 watt QI cassette wheel projector
Spare Effects and Liquid cassettes, large
range of patterns .. .

6in liquid wheels L5410 Various Cassettes L6.00
Mini spot bank fitted 3 lamps .. L12.95
Auto Trilite (mini with flashers) .. L17.00
Bubblemaker with I gal. liquid . L22.50
MIXERS/MICS/SPEAKERS/LIGHTING
U.K.'s largest range of Disco lighting
FREE STOCK LIST Ref. No. 18 ON REQUEST
AKG/RESLO/DJ/CARLSBRO/EAGLE
CHASSIS AND COMPLETE SPEAKER
SYSTEMS, MEGAPHONES, TURNTABLES,
PUBLIC ADDRESS COMPONENTS, MICS.,
STANDS, MIXERS, CABINETS

L7200
L49.50
£41.25
L45.50

L5400
C44.00
CI 1.95
L2350
L50.00
£50.00

All prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order
01-723 6963 -easy terms (or callers.

EXCLUSIVE

DECCA KELLY

SPEAKERS
12 watt speaker Tweeter
systems. Bin Bass/Midrobe
and Melinex Domed HF radiator plus
crossover £12.50 per pair of systems
(carr/packg. 40p) or built into ven-
eered cabinets, size 18 x 12 x 6(in.
L19.50 pair (carr. LI).

HI-FI TAPE
EQUIPMENT
U.K.'s largest range
with discounts and
demonstrations for
callers. Latest stock lists on request
(Ref. No. 17).
Phone 01-4024736 for Barclay/Access
Card, Direct orders and latest prices,

TRANSISTORS/

SEMICONDUCTORS
U.K.'s largest range for every appli-
cation. Small quantity discounts.
Also Trade, Export and Industrial
enquiries invited. Latest stock list
(Ref. No. 36). Including valves on
request.

ELECTRONICS SUPPLIES
Specialists in electronics for more
than 30 years. Trade and industry
supplies -every type of component
and equipment.

SINCLAIR PROJECT 80

Stereo Preamplifier .. L11.95
Audio Filter Unit .. L6.95
Z40 15 watt Amplifier 15.45
Z60 25 watt Amplifier L6.515
PZ5 Mod. for I or 2 Z40 L498
PZ6 Mod. (S Tab) 1 or 2

Z40
PZ8 Mod. (5 Tab) I or 2

TRANSFORMER FOR

NEW FM TUNER ..
STEREO DECODER

All items post paid.

[7.98

L798

L3.95
L11.95

£7.45

BUILD THE NEW

HENELEC STEREO

FM TUNER
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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: Bin x fin

6Iie. 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
or built and tested

£21.00 (+ VAT)
£24  95 ( + 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.

C90 E1.46 L280 L460 Elias
C120 E180 0.45 15.50 L1345
Quantity and trade enquiries invited.
LEARN A LANGUAGE -complete with phrase book. German,
French, Soanish, Italian. £1.36 per course. ES (or any 4.

3 for 6 for 10 for 25 for
C60 L110 LI.98 L3410 L740

IWT. SOCOVO
enz

LOW COST HI-FI SPEAKERS
EMI I 3in x 8in-full range speakers (post 20p each or 30p pair);
.150TC-8 ohms Twin Cone 10 watt. L2.2.0 each or 14 pair; .450 10
watt c/o Twin Tweeters 3. 8 or 15 ohms, L343.5 each; EW 15 wart 13
ohms c/o Tweeter, [5.2.5 each; 350 20 watt c/o Tweeters 8 or 15
ohms, L7.80 each.
. Polished wood cabinet L480, post 35p.

8 ohms full range (post 20p)
FR4 tin 5 watt. L4.75; FR65 6}in 10 watt. L6.30:
FR8 Bin 15 watt, 01.50; FR23 9 x 6in 15 watt.
L8.40.

BASS AND MID RANGE -8 ohms (post 20P)
AAI2 Sin 15 watt, 045; B110 5Lin IS watt.
f720; B200 8in 15 watt, ELI.50; 8139/2 I 3in ,Bin
30 watt LF, L13.75.

TWEETERS AND CROSSOVERS (post 20p)
K2006 10 watt 8 or 15 ohms. L2.10; FHT6 15 watt 8 ohms, L3.35; K2011
30 watt 8 ohms, £4.80; T27 KEF, L5.50; Axent 100 30 watt 8 ohms
L5.50; K4009 IkHz/5kHz c/o, L2.70; SN75 3k1 -1z var. c/o. [3.10.

SPEAKER KITS (carr. etc. 35p)
20-2 8in 30 watt, L24-50 pair; 20-3 Bin 40 watt. L35.95 pair; LINTON 2
20 watt, L18.30 pair; GLENDALE 3 30 watt, L32.95 pair; DOVEDALE 3
50 watt. L51.50 pair; KEF KK2. L55.00 pair; KEF KK3, L78.00 pair.

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: 41 -in long 2in wide x 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 £19  9 5 ( + VAT)
Also assembled

ready to use
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£22  50 ( + VAT)

10% VAT TO BE ADDED TO ALL ORDERS. EXPORT SUPPLIED. Prices nd descriptions correct at time of proof. Subject to change without notice
E & 0 E. See page 571 of this magazine.

Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791.

Henrv,s,RIAMDIITOED
EDGWARE ROAD, LONDON W2

404-406 Electronic Components and Equipment 01-402 8381
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Bargains Store (Callers only)
Home and Car Entertainment Centres London and branches now open.
120 Shaftesbury Avenue, London WI 01-437 9692
144 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402
190-194 Station Road, Harrow, Middlesex 01-663 7788/9
354-356 Edgware Road, London W2 01-402 5854/4736

All mail to
303 Edgware Road,
London W2 IOW
All stores open 9 am to
6 pm six days a week
Hi-Fi-Tape Equipment
Discount Stock List
Free at all stores


