


NEW ELECTRONIC MASTER KIT

V.H.F. AIR
CONVERTER KIT
Build this converter kit and
receive the aircraft band by
placing it by the side of a
radio tuned to medium wave
or the long wave band and
operating as shown in the
instructions supplied free
with all parts.

Uses a retractable chrome
plated telescopic aerial, gain
control, V.H.F. tuning
capacitor, translator, etc.
Ali parts including case
and plans
13.95 vp.& Ins.

POCKET FIVE
Now with 3in Loudspeaker
3 tunable wave-
bands. MW, LW
and trawler band.
7 stages, 5 transis-
tors and 2 diodes,
supereensilive ferrite rod
aerial, attractive black and
gold case. Size St in x 1
x 3i in approx.
Complete kit of parts including construction plans.

Total 5 " andBuilding Costs: 14. 0 Ins..60P

E.C.K. 2 Sell Contained Multi -Band
V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push pull output.
3in loudspeaker, gain control, superb 9 section
swivel ratchet and retractable chrome plated tele-
scopic aerial, V.H.F. tuning capacitor, resistors,
capacitors, transistors, etc. Will receive T.V.
sound, public service band, aircraft, V.H.F. local
stations, etc. Operates from a 9 volt P.P. 7
battery (not supplied with kit).

Complete kit of parts £7.95 P.P. and Ins. 70p

Another completely solderless Electronic
Construction Kit with many more projects, in-
cluding transistor radios of various types and
wavebands. Amplifiers, metronome, sound
amplifier, transistor tester, signal generator,
quick check component tester, tuners, crystal
set, morse code practice oscillator with morse
key, AF oscillator, etc. Also a special project
VHF aircraft receiver!

£14°99

And all these components: 2 interchangeable
control panels (ready drilled); 4 solderless
construction boards (ready drilled); large
13 x 91 in. baseboard (ready drilled); ready -
wound medium wave, long wave, short wave and
VHF coils; 7in. ferrite rod; quality 5 x 3M.
loudspeaker; crystal earpiece. Also: knobs,
dial, wire, sleeving, capacitors, resistors, tran-
sistors, battery straps, connector clips, screws,
nuts and bolts, potentiometers, tuning capaci-
tors, instruction manual and pictorial diagrams.

Complete kit of parts including construction
plans. Post, packing and insurance.

NEW ROAMER
TEN MODEL
RK3
MULTIBAND V.H.B. AND A.H.
RECEIVER.

13 TRANSISTORS AND FIVE DIODES.
QUALITY 5' x V LOUDSPEAKERS.

WITH Multiband V.H.F. section covering Mobiles,
Aircraft, T.V. Sound, Public Service Band, Local
V.H.F. Stations, etc. And Multiband A.M. section with
An -spaced Slow Motion Drive Tuning Capacitor for 4111M
easier and accurate tuning, covering M.W.1, M.W.2,
L.W. Three Band. Wave Bands S.W.!, S.W.2, S.W.3
and Trawler Band. Built-in Ferrite Rod Aerial for
Medium Wave, Long Wave and Trawler Band, etc., TRANS EIGHT
Chrome Plated 7 section Telescopic Aerial, angled and
rotatable for peak Short Wave and V.H.F. reception.
Push Pull output using 600mW Transistors. Gain,
Wave -Change and tone Controls. Plus two Slider
Switches. Negative Feedback circuit and SPECIAL
POWER BOOSTER SOCKET AND RESISTOR, to
virtually double gain if required. Powered by P. P. 9
volt Battery.

Complete kit of parts including carry-
ing strap, Building Instructions and I 3.99
operating Manuals.

Inc. P. & P.
Case enclosure kit (if required), $11.110 inc. P.P. and 11113

E.C.K. 4
7 Transistors, 6 tuneable wavebands,KW. LW. Trawler Band.
3 Short Wave Bands. Receiver Kit.
With 3in x 3in loudspeaker. Push pull output stage,
gain control, and rotary switch. 7 transistors and 4 diodes

section chrome -plated telescopic aerial. 8in sensiti,
ready wound ferrite rod aerial, tuning capacitor, resistors.
capacitors, etc. Operates from a 9 volt P.P. 7 battery (not
supplied with kit).

Complete kit of parts £7.25 P.P. and Ins. 70p
including Construction Plans

8 TRANSISTORS
AND 3 DIODES

6 tunable wavebands: MW, LW, SW!, SW2, SW3 and
trawler band. Sensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3M speaker. 8 improved
type transistors plus 3 diodes. Attractive case in black
with red grille, dial and black knobs with polished metal
inserts. Size 9 x 55 x 21 in approx. Push-pull output.
Battery economiser switch for extended battery life.
Ample power to drive a larger speaker.

Complete kit of
parts including f7.50 P. & P. + Ins. 70pconstruction plans

ROAMER SIX
CASE AND LOOKS AS TRANS -EIGHT

Ii tunable wavebands: MW, LW, SW I, SW2, trawler band
plus an extra medium waveband for easier tuning of
Luxembourg, etc. Sensitive ferrite rod aerial and tele-
scopic aerial for short waves. 3M speaker. S stages -6
transistors and 2 diodes. Attractive black case with red
grille, dial and black knobs with polished metal insert,
Size 9 35 . 21 in approx.
Complete kit of
parts including
construction plans 1E7. I 0 P. & P. }ins. hip

EDU-KIT MAJOR

'0

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

 4 Transistor Earpiece Radio  Signal Tracer  Signal Injector
 Transistor Tester NPN-PNP  4 Transistor Push Pull Amplifier
 5 Transistor Push Pull Amplifier  7 Transistor Loudspeaker
Radio MW/LW.  5 Transistor Short Wave Radio  Electronic
Metronome  Electronic NoiseGenerator  Batteryless Crystal

 6' Radio  OneTraneistor Radio  2 Transistor Regenerative Radio
 3 Transistor Regenerative Radio  Audible Continuity Tester

 Sensitive Pre -Amplifier,
Components include:  24 Resistors  21 Capacitors  10 Transistors

 31" Loudspeaker  Earpiece  Mica Baseboard  3 12 -way
Connectors  2 Volume Controls  2 Slider Switches  I Tuning

Condenser  3 Knobs  Ready Wound MW/LW/SW Coils  Ferrite Rod
 61 yards of wire  1 yard of sleeving, etc.

Complete kit of parts including construction plans

RADIO EXCHANGE LTD.,
61A HIGH STREET,
BEDFORD MK40 1SA
Tel: 0234 52367
REG NO. 788372
 Callers side entrance "Lavells" Shop.
 Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

I enclose £ for

Name

Address

£9.00 Total building costs. P.P. and Ins. 85p
PE11/76

OW.
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CONSTRUCTIONAL PROJECTS
P.E. ORION TUNER -1 by D. S. Gibbs & I. M. Shaw
Circuit details, specifications and components list for this high performance design

HAZARD WARNING FLASHER by C. J. Coker
A simple design suitable for fitting to any car

DISCOSTROBE by A. Briar
A four -channel light show controller offering a choice of three effects

CINE/TAPE SYNCHRONISER -2 by N. V. Davies
Construction and operation, plus interface details for various projector types

GENERAL FEATURES
SEMICONDUCTOR UPDATE by R. W. Coles & B. Cullen
A look at some recently released devices

INGENUITY UNLIMITED
Accenting Metronome-Programmable Logic Generator-Touch Dimmer-15Hz Flasher-
"Pip" Tone Generator-Counter-Patch Panel-Phase Comparator-Traffic Light Controls-
Signal Injector/Tracer

868

874

888

896

883

902

NEWS AND COMMENT
EDITORIAL-How to succeed 867

NEWS BRIEFS
Transatlantic Microprocessor Link 873

READOUT
A selection of readers' letters 876

BRITISH MUSICAL INSTRUMENT TRADE FAIR by G. Godbold
A look at some of the latest trends from the music industry 878

SPACEWATCH by Frank W. Hyde
Return to the Moon-Drought and the Sun 880

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 884

POINTS ARISING
Crqss-Hatch Generator-Digital Frequency Meter 887

BOOK REVIEWS
Selected books we have received 887

VAT AND COMPONENTS
The latest VAT information issued by H.M. Customs and Excise 914

SPECIAL P.E. OFFER
A pre-release introductory soldering kit offer including the new Adcola safety approved iron.
Exclusive to P.E. readers

Our December issue will be published on Friday, November 12, 1976
(for details of contents, see page 887)

877

IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press.
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GREENWELD
443 Millbrook Road Southampton

SO1 OHX Tel:(0703) 772501
All mail orders and callers to this address please -callers only to 21 Deptford
Broadway. SE8 (Tel. 01-692 2009) and 38 Lower Addiscombe Road. Croydon

NEW 44 PAGE CATALOGUE REEDS

10P + LARGE S.A.E.
tin Inserts, 5p; 10/40p; 10O/E3-50. OIL
relay, 27-10V. E2211.

Free with orders over £2 WIRE
Enamelled copper wire on 2oz reels

DIGITAL I.C.s

7400 12p 7450 159 74135 730

SWG/price: 18/329, 18/34p, 20/36p,
22/38p, 24/40p, 26/42p, 28/44p, 30/46p,
32/44p, 34/50p, 36/52p, 38/54p, 40/S4p.

7401 14p 7451 14p 7496 Up
7402 149 7453 14p 74107 379 RF CHOKES
7404 17p 7454 14p 74121 Up 0.75. 2.95. 6'8, 10, 22. 474H. all 10p
7405 23p 7460 14p 74122 Slp each, 1'5. 2.5. 5-0. 7-5. 10mH. all
7406 269 7472 25p 74123 64p 30p each.
7408 14p 7473 29p 74132 lip
7410 13p 7474 211p 74150173p CAPACITORS
7413 22p 7475 Sip 741541449 Ceramic plate. 22pF to 1,000pF 2p;
7414 Oft 7478 21Ip 74155 73p polyester 1,000 to 6,800pF Sp; 0,01.
7420 lft 7483 111p 74157 Np 0'015, 0-022. 0033, 0.017, 0069, 0'ImF
7430 1p 7486 40p 74150280p 49; 0'15, 0.22mF 59; 0.33 Sp; 0'47 1p;
7432 lap 7490 46p 741741109 0'68 10p; 1mF 12p; 2' 2mF 16p; 3. 3mF
7437 111p 7491 7ft 74179120p 24p. 1,000pF feedthrough Sp.
7440 15p 7492 539 741801209 196: 1,000pF, 10,000pF 15p; 0.1uF, O. 2,,F,
7447 aft 7493 52p 74367120p 0.259F 30p; 2- 2uF 55p.
DM at pin 12p; 14 pin lip; Pystyrene 10pF to 1.000pF 4p; 1.200pF
16 pin 14e. 103+ less 25%. too0.000pF Op. All 25%.

LINEAR I.C.e
Electrolytic.:
All 25V: 0.47. 1, 2-2, 4-7. 10, 22. 47mF

741 28p: 555 40p; 723 (7099) 50p SP; 100mF 7p; 220mF 9p; 470mF 11p;
Plastic Voltage Regulatore: 1.000mF lift; 2.200mF 27p; 40V: 47mF
70126 case 5V 600mA 80p, 12V 500rnA 7p; 100mF Sp; 220mF 10p; 470mF 18p;
110p 1.000mF 32p; 2.200mF Ni.
TRANSISTORS BD131 34..9

Tanta/um bead. mF/V: 0.1/35, 0.22135;
0'33/35, 0.47/35; 1/35; 2.2/16; 2.2/35;

AC127 15p 90132 4.47 3.3/35: 4.7/35: 6.8/35; 10/16; 10/25; 15/10;
AC128 lop BFY50 159 22/6-3; 22/10. 22/16, 33/10; 47/6.2 100/3.
AC176 16p BFY51 159
AC187 111p BFY52 15p

12p each.

AC188 18p TIP41A 010 VEROBOARD
AD161 35p TIP42A ?Sp
AD162 35p TIP2055 asp 100 eq.in good size °flouts. Mixed, or
BC107 10p TIP3055 aap all 0.1 £1.31. C346/112. 10Ib MI; 17 x
BC108 10p 2142219 pip Nin x 0.1 sheets £1-1141.
BC100 10p 2142369 nP ALUMINIUM BOXES
BC109C 159 2142646 42p
BC147 10p 2N2926G 129 Complete with base and PK Screws.
BC148 10p 2143053 is. AB7 133x 70x 38mm 50p
BC149 10p 2143054 pi; AB8 102x 102x 38rnrn 50p
BC157 10p 2143055 ss. AB9 102 x 70 x 38mrn 47p
BC158 10p 2143440 54; AB10 102x 133x 38mm sOp

BC159 10p 2143442 11.20 AB11 102 x 64 x 51mrn 47p
BC161 18p 2143702 ion AB12 76 x 51 x 25mm 44p
BC182 lft 2N3703 py. A813 152x 102x 51mm alp
BC183 12p 2143704 top AB14 178 x 127 x 64mm 115p

BC184 12p 2143705 lop AB15 203 x 152 x 76mm El .50
BC2i2 14p 2143708 lop AB18 254 x178 x 76rnm E1.110

BC213 14p 21431319 np AB17 251x 114 x 76mm El -SO

BC214 14p 2/44055 lop AB18 307 x 128 x 76mm E1.75
BCY70 15p 2N4418 lop AB19 307 x 2133 x 76mm £200
BCY71 1Sp 2145294 spp- A823 102 x 102 x 64min 80p
BCY72 15p 40673 sop AB24 133x 102 x 64mm 90p

DIODES AND LEDs AND SCR's
AB25 152x 102x 76mm f1 -00

500V 5A SCR 45p; 400V 2A Triac kip; VEROBOXES AND CASES
Disc BR100 25p; 400V 15A Triac E1.50; Professional 2 par/ boxes made of dark
ORP12 450: MRD450 40p; TIL209 Red and light grey high impact polystyrene.
LED 1Sp; 0.2in LED Red 22p; green, 2518 120 x65 x 40mm E190
'fellow or amber 24p 2520 150 x 80 x 50mm £1. 15
1144002 5p; 1144004 Sp; 1144007 Ift; 2522 188 x 110 x 60mm E2-115
1144148 4p; BY127 12p; 100V 3A 12p; Sloping front version, ideal for mixers
400V 3A lip; 0A81 Sp; 0A91 Sp 2523 220 x 174 x 100/52mm E4.95
50V 1A bridge 22p; 800V lA 40p; Cases, white plastic top and bottom.
250V 25A 40p; 200V 5A ?Op; 500V 6A El -SO. front and back aluminium panels that
5011 30A rect. + or - stud 41p slot in. Type;
Zenere-400mW arras. All voltages 1410 205 x 140x 40mm 1290
from 3V to 30V 10p 1411 205x 140 x 75mm £3.25
1.3W plastic from 3V to 200V 20p 1412 205 x 140x 110mm E4.20

RESISTORS 1237 154 x85 x 40min El - 80
1238 154 x85 x 60mm E225

Carbon film 5% 5W miniature. Ail values 1239 154x 85x8Omm £2.75in E12 series from In to 10M0 (over Small general purpose plastic boxes:
1MC/ 10%) 15p each. 1413 715x40 x 24+rnm 32p
Metal Film 5% 1W. All values in E12
series from 27(1 to 10Mf1 25p.

961 115 x 75.36mm 42p

Sub -min presets, vert. or horiz. ell DEVELOPMENT PACKS
values from 2011 to 4A1C1, 7p. Save CCU s by buying a full range ofStandard pots, lin or log, Np. components at one go! All full spec.Wirewound 25W 0.25, 033, 0.47 ill Ilp. marked devices. no rejects or old stock.Wirewound 5W all values from 111 to 50V ceramic plate capacitors 5% 10 of47K lft each. each value. 22pF to 1.000pF. Total 210
TRANSFORMERS capacitors £270.
6-0-6V 100mA sop; 9-0-9V 100mA sop; CR25 carbon film resistors, f watt 5%
12-0-12V 50mA Oft; 12-0-12V 100mA 10 of each value 1011 to 1Mf1, total
El; 12-0-12V lA E2-1110; 20V 55mA e0p; 610 f -5-00-
22V 100mA t1; 29V 50mA 85p; 6.3V Extended range. 1 ohm to 10M 850
11A El -11S; 6-0-6V 15.A C.230; 12V resistors E8-30.
150mA 110p; 17V 1A £1.80; 25V 1+A Electrolytics, wire ended 25V working
C2-30; 30-0-30V 1A E3.70. 10 each of: 1. 2'2, 4-7. 10, 22. 47 and
Multitapped type to give 3. 4, 5. 6. 8. 100mF 70 capacitors for E3.20.
10, 12, 15. 18. 20. 24 or 301/, or Zeners, 400mW 5% BZY88. 10 each
12-0-12 or 15-0-15V. lA version 3V to 30V total 260 E14.00.
£3.20, 2A version E4. 50; 16V 20A 5 pack. 5 of each value ES -20.
E8 -SO. Bell transformer in white Tantalum Bead caps. 14 values from
case, gives 4, 8 or 12V 1A E2. 55-0-55V 0'1,35 to 100/3, 10 of each total 140

5A £8 - 50. caps £12.90.

See Practical Wireless for details of packs of components, surplus goods. etc.
All prices quoted include VAT. Add 20p postage on orders under £2. Most orders
despatched on day of receipt. SAE with enquiries. Send 10p for Multimeter
catalogue -free on request on orders over £3. Official Orders accepted from
Schools. etc. Export/wholesale enquiries welcome. Surplus components

always wanted.

range of light
dimmers and lighting

control systems
Illustrated is the popular

PMSDI 000 module. A I kW slider
control dimmer, interference sup-
pressed, 60mm slider range size
41 x 2 x 'fin. Ideal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. £9.06
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DD6IM (illustrated). Six I kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x 84 x 5in.
Price El4040 inc. VAT.

DD6I-B. Six I kW channels, using module
PMSDI000, lowest costsystem. Sizel6f X 8 x Sin. Price £6450 inc. VAT.

DD62M. As DD6I M but with six 2kW channels, size 25 x 104 x 6in.
Price E20520 inc. VAT.

Add E220 postage and packing for all systems.

The Dimmit range includes rotary and slider control dimmers and
sound to light converters for home, entertainment and professional
applications. Ratings IkW, 2kW, 3kW.

All products are guaranteed and are supplied with full instructions
and applications. Full after -sales service. Technical advice given.

For full information on all modules and lighting control systems send
for our FREE illustrated catalogue and price list. Callers welcome, visit our
showroom for a demonstration of any of the modules or systems. Mon. -Fri.
9.30 to 6.0 p.m. Sat. by arrangemen:

YOUNG ELECTRONICS LTD.
184 Royal College Street, London NW1 9NN Tel. 01-267 0201

SINE WAVE OSCILLATOR
5 0,F 3K3 FROM THIS

MAKE THIS

Simplify circuit design. Use S-DeC. Sockets in plastic block are connected in
prearranged pattern. To build circuit, simply plug In components.
Afterwards, unplug components ready to build more circuits. Use same
components again and again.

Every S-DeC comes complete with step-by-step instructions, free control
panel, and booklet with nine circuits you can build. Sine wave oscillator,
radio receiver, binary counter, VHF radio microphone -they're all easy with
S-DeC (see free booklet for circuits and instructions).

Send cheque/P.O. now and start designing the easy way, with S -Dec. Each
S-DeC costs only MU plus 37p post. packaging and VAT.

Please rush me S-DeCs so that I can start designing circuits the
easy way. I encloses cheque/P.O. for C

Name

Address

PB Electronics (Scotland) Ltd
57 High Street, Saffron Walden, Essex CB10

Telephone. Saffron Walden (0799) 22876
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IIEW Order yours NOWI

0011977 ILLUSTRATED CATALOGUE
The most comprehensive range of products and technical information ever,
including OVER 800 ADDITIONS to our list of Semiconductors and Electronic Com-
ponents. Fully illustrated and designed to be updated as we increase our range. This
is A MUST FOR ALL! Order NOW. . . .

GP300
115 WATT SILICON TO3 ME
Vcbo 1COV Vice* 60V, IC 15A, ,

replacement for 2N3055. BDYII
1-24 25-99
Sllp

GP Switchirn
TO .8 5114 TO 218/015 8 85027,2L96
All usablit devices No 000n and
AVAILABLE IN PNP lo 2
20 lot I p. 50 for *AI. 100 lot 111
1.003 for °OA
1501.8 .11.8o We." 0818 NPN or P

APPROX. EN
Assorted fall -out Integratscl clecu
Logic, 74 series, Linear, Audi
Many coded devices but some u
to Identify.

OUR SPECIAL PRI

P&P
Postage and Packing add 25p
otherwise shown. Add extra
airmail. Minimum order E1.

3015F Minitron 7 Segment Indicator E1

L.E.D. DISPLAYS
DL707 Common anode 0r $5p. 13L747
Fommon anode 0 6' L1 70. DL727 Doubt
display, common anode 0 L2N
L.E.D.'s
Available In 0 125" and o r dia lenses
RED 10p. GREEN 17p. YELLOW 17p.

* 7fSerk

DIODE
DE 74 144 Pao..
!quire,- 

t_ CTRONiC
COMPC7,11:27

? N

Getelogue

BI -PAR STILL LOWEST IN PRICE. FULL SP ATION GUARANTEED. ALL
FAMOUS MANUFACTURES

Type 1 25 100+ Type 1 25 100+ Type 1 25 /100+
7400 I 01 8-N N 7448 0.74  71 1174 74122  Se 048 0.44
7401 1110  IN 94 7450 0.12  11  10 74123 051 0 54 054
7402 1 11 0 1e .0f 7451  12 0.11 11111 74141 9 N 0 58 8 SI
7403  11 0 14 Of 7453 1,12 011 I 16 74145 14  114 02
7104  13 1.12 11 7454 0 12 III 9'18 74150 41 31 41 25 Et 24
7405 9 13 9 12 AI 7460 0.12 0.11 0 18 74151  76  74 0 72
7406 0.25  24 23 7470  25  24  23 74153 0 95  93 0 91
7407 I.25 0.24 23 7472 9 22  21 4.21 74154 Et 54I LI 45 41 46
7408 9 15 1.14 13 7473 1'24  24  22 74155  44 0 78 0 76
7400 0 15 -14 13 7474 6.27  25 4'23 74156 5 SO 0 78 0 76
7110 5 99 4.09 N 7475 46  44  44 74157  95 093 0.81
7411  23  22 21 7476 0.25  24 4'23 74160 41 N 0 118 I N
7412  26 825 24 7480  50  44 044 74161 41 N 0 91 4'N
7413 0 26 11 26 -25 7481 41 034174 11.1141 74162 4144  N  N
7416  28 0 27 26 7482 183  11 9. 71 74163 Cl N 0 98 0 96
7417  21 9.27 28 7483  1111  116  94 74164 41 25 41 21 El 15
7420  12  II II 7484 8N  U COS 74185 41 25 41 20 E1 15
7422  21  27 24 7485 LI 2S 41.29 41.15 74166 E1 41 El 44 41 31
7423  30  21 21 7486  32 II 311  21 74174 41 N CIS 0 N
7425  34  21 26 7489 42 N E2  N 4.2 71 74175 0 OS 0.93 001
7426  34 021 24 7490 0-37  35 4'33 74176 E1 1841.11NEl
7427  30 9 39 21 7491  NI 0 SS 8.58 741 77 41 111E1 11 E1 N
7428  42  31 36 7492 1.43  42 1,41 74180 LI 16 41.11 41N
7430  12  11 10 7493 4'43 1 42 0,41 74181 42 111 EI 99E1 80
7432 0 311  28 21 7494 0.43  42 0.41 74182 0-N I'M 1 44
7433  39  37 35 7495  70  II 11.46 74184 41 67 41 62 LI .59
7437 I 34 4 28 24 7486  II  66 164 74100 41 50 41 45 4144
7438  30 I 21 21 74100 41 N 5 *4 11116 74191 EI 58 Et 45 41 41
7440  12  11 111 74104 0  40  Ill   36 74192 41 15 41 11 41 N

When o

EVERY COPY CARRIES
A SPECIAL

DISCOUNT ORDER FORM!

7ANSISTORS
ND NEW FULLY GUARANTEED

TypeI BF117
BF118
BF119
O F152
BF1 53
B FI S4
BF155
BF156
B F157
BF158

 BF159
BF173
BF176
BF179
8F180
BF181
BFIS14
BF195
SF198
3F197
IFI 98
F1911
F257
e258
:259
262
263
270
,11
72
73

WORLD SCOOP!!

Price
 44 71
.4 71

0 54
44

 44
71
41

6.56
4 56
 41

15
 34

'II 31
NI 31
*0 31
 10
 IS

112

 12
 12
 12

.8 24
48 34 46
 56
$ 58

7436
'I 31
*I 81
 34
 38 25

NI 19

3
3

LS
0

JUMBO SEMICONDUCTOR PAK
Transistors -Germ. and Silicon.
Rectlfler-Diodes. Triacs-Thyritor-I.C.'s end
Zeners. ALL NEW AND CODED.
Approx. 100 Pieces only 9 ISP-

ZENER DIODES
FULL RANGE IN STOCK. 2-33 Volts

iiciorhW Sp 1 SW 17p 10W 34p

Price
91 16
. 9 III
'I 24
*I 16
 141 1616
 6.21.
'I 23
NI 244 26
11 26
.8.21
*I 20

0C202 $ 21
0C203 4.34
0C204 NI
0C205 11 38
OCP71 N 44
ORP12/
N51.4931.0.43
ORPIN '4'41
ORP61 48 11
TIP29 N 44
TI P30 11.45
TIP31 A '6 St
TIP32A III
TIP41 A .1 U
TIP42A 11 72
71543  2S
UT46 129
ZTX107  47
ZTX108 8 $7
ZTX109  07
ZTX300 0117
ZTX500  11
2N616 N 1e
2N697 NI 11
2N618  25
2N688 534

Type
0075
°c76
0077
OC81

OC82
00820
0C13
00139
0C140
0C169
OC170
OC171
0C200

Typ Price
S P/53 '6.13
EISY19 196
BSX20 N 16
B SY25 N III
B SY26
BSY27 Nit
BSY28 16
BSY29 18
BSY38
BSY39 91.11
BSY4O N 21
BSY41 *II 21
BSY95 NI 13
B SY85A NI 13
M1105 111 N
NJE521 9.54
MJE2955.11 U
MJE3055 9.57
MJE344011 51
MPF102 18
MPFIO4 N so
MPF105 0 28
0019 '1 36
OM 'I SO
0C22 'I 47
0C23 9.40
0C24  Si
0C25 11 30
0C24 .11 38
0C28 11
0C20 e
0C35 11 45
0C36 N 51
0C41 'e 24
0C42  25
0C44 *II 16
0C45 "I 13
OC70  10
0071 °I 16
0072 'e IS
0074 11 IS

Please add 12}%
to prices marked*.
Remainder add 8%

VOLTAGE REGULATORS
TO 3 Plastic Encapsulation

PA.7805/1.129 5V
(equiv. to MVRSV) Et 25

PA.7812/1130 12V
(equiv. to MVR12V) 41.2S

P.O. BOX 6, WARE HERTS
SHOP 18 BALDOCK ST., WARE, HERTS.

AT OPEN 9 to 5.30 Mon/Sat. Tel: 61593
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SYNTHESISERS, SOUND EFFECTS AND
COMPONENTS SETS include all
necessary resistors, capacitors, semi-
conductors, potentiometers and trans-
formers, Hardware such as cases, sockets,
knobs, etc. are not included but most of
these may be bought separately. Fuller
details of kits. PCBs and parts are shown
in our lists.
CIRCUIT AND LAYOUT DIA-
GRAMS are supplied free with all
PCBs designed by Phonosonics.

PHOTOCOPIES of the P.E. texts for
most of the kits are available -prices in
our lists.

PHONOSONICS
MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A WORLD-WIDE
MARKET.

P.E. SYNTHESISER
(P.E. Feb. 73 to Feb. 74)
The well acclaimed and highly versatile large-scale
mains -operated Sound Synthesiser complete with key-
board circuits. All function circuits may be used
independently, or interconnected. The greater the
number of circuits, the greater the versatility. Other
circuits in our lists may be used with the Synthesiser to
good advantage (notably P.E. Minisonic, Phasing Unit,
Wind and Rain, Rhythm Generator, Sound Bender, Volt-
age Controlled Filter, Guitar Effects Pedal).
THE MAIN SYNTHESISER
Stabilised power supply L12.05
Two Linear Voltage Controlled Oscillators
and one Inverter -all 3 circuits L17.80
PCB (2 are required) each [143
Two Ramp G d Two Input
Amplifiers
all 4 circuits L5.92
PCB (holds all 4 circuits) L1.51
Sample -Hold and Noise G 67.95
PCB (holds both circuits) 61.87
Tone Control L2.68
PCB 811p
Reverberation Amplifier 17.23
Sorine Line unit for Reverb. Amp. £5.50
Ring Modulator 14.24
Peak Level Meter Circuit L1.50
100µA Panel Meter L4.99
PCB to hold Reverb, Ring Mod and Meter
Circuits L2.14
Envelope Shaper /6.04
PCB 11.60
Voltage Controlled Amplifier and Differential
Amplifier L8.69
PCB (holds both circuits) 61.45
THE SYNTHESISER KEYBOARD CIRCUITS
(Can be used without the Main Synthesiser to make an
independent musical instrument)
Two L ithmic Voltage Controlled
Oscillators
Component set 615.28
PCB (holds both circuits) L2.86
Divider, 2 Hold Circuits, 2 Modulation
Amplifiers, Mister and 2 Envelope Shapers L21.88
PCB (holds the first 6 circuits) L1.98
PCB for both Envelope Shapers L1.70
Keyboard Stabilised Power Supply 17.61
Printed Circuit Board 61114

GUITAR EFFECTS PEDAL (P.E. July 75)
Modulates the attack, decay and filter characteristics of
an audio signal not only from a guitar but from any audio
source, producing 8 different switchable effects that can
be further modified by manual controls. Possibly the
most interesting of all the low-priced sound effects units
in our range. Circuit does not duplicate effects from the
Guitar Overdrive Unit.
Component Set with special foot operated
switches £6.79
Alternative component set with panel mounting
switches E4.90
Printed Circuit Board L1.43
SOUND BENDER (P.E. May 74)
A multi -purpose sound controller, the functions of
which include envelope shaper, tremolo, voice -operated
fader, automatic fader arid frequency -doubler.
Component Set for above functions (excl. SWs) /7.24
Printed circuit board L1.74
Optional extra -additional Audio Modulator, the use of
which, in conjunction with the above component set,
can produce "jungle -drum" rhythms.
Component Set (incl. PCB) L2.76
PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for
introducing the "phasing" sound into live or recorded
music.
Component Set (incl. PCB) L2.85
PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to automatically
control the rate of phasing.
Component Set (incl. PCB) £4.15
WAH-WAH UNIT (P.E. Apr. 76)
The Wah-wah effect produced by this unit can be con-
trolled manually or by the integral automatic controller.
Component Set incl. PCB L3.20

P.E. JOANNA (P.E. May/Sept. 75)
A five -octave electronic piano that has switchable
alternative voicing of Honky-Tonk piano, ordinary piano,
harpsichord, or a mixture of any of the three, together
with facilities including fast and slow tremolo, loud and
soft pedal switching, and sustain pedal switching. The
power amplifier typically delivers 24 watts into 8 ohms.
The PCBs have been redesigned by ourselves making
improved use of the space available.

Main Power Supply
Tone G and Top C Envelope
Shaper
PCB for Main PSU, Tone Gen & Top C E.S.
Envelope Shapers for all notes (except Top C)
Set of PCBs for Envelope Shapers (except Top
C)
Voicing and Pre -Amp Circuits
PCB for Voicing and Pre -amp
Power Amplifier (incl. separate Power Supply)
PCB for Power Amp and PSU

P.E. MINISONIC MK I
(P.E. Nov. 1974 to March 1975)
A portable, battery or mains operated, miniature sound
synthesiser, with keyboard circuits. Although having
slightly fewer facilities than the large P.E. Synthesiser,
the functions offered by this design give it great scope
and versatility. Like the large Synthesiser it too may
be advantageously used with other circuits in our lists.

110.09 ti?ys t
the

r.41r,s2a:edIonitaseean,rnoolluerd liFsitlter now replaced

L10.61
12.31

L37.68

£11.88
L11753

£2.80
115.06

95p

RHYTHM GENERATOR (P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from 8 effects
circuits (high and low bongos, bass and snare drums,
long and short brushes, blocks and soft cymbal), and with
variable time signatures and rhythm rates. Really fascina-
ting and useful.
Tempo, Timing and Logic circuits 612.68
PCB for above circuits (double -sided) L3.24
Component set for all 8 effects circuits 1I2.72
PCB for all 8 effects 13.70
Simple mixer (our design) incl. PCB 1345
Alternative mixer with external volume controls,
incl. PCB L10.94
Power Supply for T, T and L, and Effects, incl.
PCB 17.10
(See our list for Power Supplies for Mixers)

REVERBERATION UNIT (P.W. Nov./Dec. 72)
A high quality unit having microphone and line input
pre -amps, and providing full control over reverberation
level.
Component Set (excl. spring unit) L12.68
Printed Circuit Board 1143
9 in. Spring Unit 15.50
Panel Meter (50µA) (optional) L4.99

WIND AND RAIN UNIT
A manually controlled unit for producing the above -
named sounds.
Component set incl. PCB L3.37

GUITAR OVERDRIVE UNIT (P.E. Aug. 76)
Sophisticated, versatile Fuzz unit, including variable and
switchable controls affecting the fuzz quality whilst
retaining the attack and decay, and also providing filter-
ing. Does not duplicate the effects from the Guitar
Effects Pedal and can be used with it and with other
electronic instruments.
Component set using dual slider pot 66.57
Component set using dual rotary pot £5.80
Printed circuit board L1.37

FUZZ UNIT
Simple Fuzz unit based upon P.E. 'Sound Design' circuit.
Component set incl. PCB L1.98

TREMOLO UNIT
Based upon P.E. 'Sound Design' circuit.
Component set incl. PCB

TREBLE BOOST UNIT (P.E. Apr. 76)
Gives a much shriller quality to audio signals fed through
it. The depth of boost is manually adjustable.
Component Set incl. PCB L2.31

25 WATT MONO AMPLIFIER (P.E. Sept. 75)
A good general purpose integrated circuit power
amplifier typically delivering 25 watts into 8 ohms.
Power bandwidth 20Hz to 20kHz, 3dB, Input impedance
20k m. Distortion 0.2%. Suitable for use with any of
our sound producing kits.
Component Set incl. power supply 115.06
Printed Circuit Board 95p
For stereo use two sets and PCBs are required.

L3 19

Two Envelope Shapers and Two Voltage
Controlled Amplifiers £9.07
Keyboard Controller and Hold Circuits 1244
Keyboard Divider Resistors (select type to suit
keyboard used) (all are 2% tolerance): 2 Octave LI ;
3 Octave L1.48; 4 Octave 11.96; 5 Octave £2.44.
H.F. Oscillator and Detector £1.86
Ring Modulator, Noise Generator and Envelope
Inverter L6.02
Two Power Amplifiers and Two Mixers 14.28
Battery Eliminator 1649
Temperature Stabiliser £1.54
PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold L2.42
PCB to hold 2 Power Amps., Noise Gen.,
Envelope -Inverter, H.F. Osc and Detector
PCB to hold Battery Eliminator and Temperature
Stabiliser

11.59

11.48

P.E. MINISONIC MK 2
Conversion kits and PCBs for updating the MK I version
are now available. Details in our list.

ENVELOPE SHAPERS
Both of the kits below have manual control over their
Attack, Decay, Sustain and Release functions. Both kits
include PCB (VCA means Voltage Controlled Amplifier)
Envelope Shaper and VCA (P.E. Apr. 76) L6.50
Envelope Shaper (without VCA) (P.E. Oct. /5) 1461

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during "talk -
over" -particularly useful for Disco work or for horn. -
movie shows.
Component Set incl. PCB 13.74

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used with
the P.E. Synthesiser.
Component Set L3.67
Printed Circuit Board 11.38

P.E. TUNING FORK (P.E. Nov. 75)
Produces 84 switch -selected frequency -accurate tones.
An LED monitor clearly displays all beat note adjust-
ments. Ideal for tuning acoustic and electronic musical
instruments alike.
Main Component Set incl. PCB L14.77
Power Supply set incl. PCB /6.95

P.E. SYNCHRONOME (P.E. Mar. 76)
An accented -beat electronic metronome, providing
duple, triple and quadruple times with full control over
the beat rate. Can also be used as a simple drum -beat
rhythm generator. Includes power supply.
Component Set incl. loudspeaker L10.68
Printed Circuit Board 11.70

PEAK LEVEL INDICATOR (P.E. Mar. 76)
A twin -channel visual display unit for monitoring the
peak level of audio signals. Well suited for use when
inter -coupling our many sound producing kits to help
avoid signal over -loading.
Component Set incl. PCB (as published) 1344

POST AND HANDLING
U.K. orders -under EIS add 25p plus VAT, over 615 add
50p plus VAT.
Optional Insurance for compensation against loss or
damage in post, add 35p in addition to above post and
handling.
Eire, C.I., B.F.P.O., and other countries are subject to
Export postage rates.

DON'T FORGET VAT!
Add 121% (or current rate if changed) to full total of
goods, post and handling. (Does not apply to export
orders).

EXPORT ORDERS are welcome, though we advise
that a current copy of our list should be obtained before
ordering as it also shows Export postage rates. All pay-
ments must be cash -with -order, in Sterling and preferably
by International Money Order or through an English
Bank. To obtain list for Europe send 20p, for other
countries send 40p.

PHONOSONICS DEPT. PEON 22 HIGH STREET SIDCUP KENT DA I 4 6EH ligit::1311LVIALZig:ETAVE

852 Practical Electronics November 1976



OTHER PROJECTS
PHOTOGRAPHS in this advertise-
ment show two of our units containing
some of the P.E. projects built from our
kits and PCBs. The cases were built by
ourselves and are not for sale, though a
small selection of other cases is available.

LIST -Send Stamped Addressed En-
velope' with all U.K. requests for free
list giving fuller details of PCBs, kits, and
other components.
OVERSEAS enquiries for list: Europe -
send 20p; Other Countries -send 40p.

KEYBOARDS AND CONTACTS
Klmber-Allen Keyboards as required for many published circuits, including the
P.E. Joanna, P.E. Minisonic, and P.E. Synthesiser. The manufacturers claim that
these are the finest moulded plastic keyboards available. All octaves are C to C. The
keys are plastic, spring -loaded and mounted on a robust aluminium frame.
3 Octave (37 notes) 123.10. 4 Oct (49 notes) L27.45. 5 Oct (61 notes) 13210.
Contact Assemblies for use with above keyboards: Single -pole change -over (type
SP) as for P.E. Joanna and P.E. Minisonic. Two -pole normally open -make -break (type
DP) as for P.E. Synthesiser. Special contact assembly (type 4PS) having 4 poles, 3 of
which are normally -open make -break contacts and the fourth is a change -over contact
-this special assembly enables THE SAME KEYBOARD to be used with the P.E.
Synthesiser. P.E. Minisonic and the P.E. Joanna simultaneously thus avoiding the cost
of more than one keyboard.

Contact Each 3 Octave Set 4 Octane Set 5 Octave Set
SP lip £8.14 11048 11342
2P 23p 19.25 02.2.3 £15.25
4PS 50p 08.50 £24.50 00.50

PRINTED CIRCUIT BOARDS for use with the above contacts and thus eliminating
most of the inter -wiring required, are available. Details in our lists.

SOUND -TO -LIGHT (P.E. Apr./Aug. 71)
The ever -popular A -4 or 8 channels each responding
to a different sound frequency and controlling its own light.
Can be used with most audio systems and lamp intensities.
A MUST for any Disco. and a fascinating visual display for the
home.
4 Channel Component Set (excl. thyristors) /14.42
8 Channel Component Set (excl. thyristors) £25.75
Power Supply Component Set 0.35
PCB for 4 frequency channels [3.65
PCB for power supply and 8 lamp drivers 11.70
I A 400V thyristors (I per than. req.) each 73p
Panel meter (IRA) (optional) £4.99

3 -CHANNEL SOUND -TO -LIGHT (P.E. Apr. 76)
A simple but effective sound -to -light controller capable of
operating 3 lamps each of approximately 700 watts. Includes
Power supply, thyristors, and by-pass switches.
Component Set incl. PCB £11.18

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Multi -function circuits that, with the use of other external
equipment, can serve as lie -detector, alphaphone, cardio-
phone etc.
Pre -Amp Module Component Set incl. PCB 14.1 I
Basic Output Circuits -combined component set
with PCBs, for alphaphone, cardiophone, frequency
meter and visual feed -back lamp -driver circuits 0.95
Audio Amplifier Module Type PC7 1645

TAPE NOISE LIMITER
Very effective circuit for reducing the hiss found in most
tape recordings. All kits include PCBs.
Standard Tolerance Set of Components 12.85
Superior Tolerance Set of Components £3.30
Regulated Power Supply (will drive 2 sets) £4.69

SINE AND SQUARE WAVE GENERATOR (P.E. July 75)
Suitable for audio, digital, or general purpose. Controllable
through 4 decade ranges 10H. to 100kHr, switched attenu-
ation through 10 ranges from 10V to I mV peak -to -peak.
Component Set. While stocks last 0.83
PCB for above components £1.76
Power Supply 1641
PCB for Power Supply 1E146

SEMI CONDUCTOR TESTER (P.E. Oct. 73)
Essential test equipment for the enterprising home construc-
tor. While stocks last.
Set of resistors, capacitors, semiconductors,
potentiometers, makaswitches and PCB 0356
Panel meter (500µA) 1449

P.E. MINIMIX 6 (P.E. Nev./Dec. 75)
Each of the 6 input channels has its own gain, volume
and panning controls. The volume of the twin channel
outputs are fully manually controllable, as are the head-
phone and pre -fade monitoring facilities. Twin VU
meters provide visual display of channel audio levels.
Ideal for use with effects and synthesiser kits.
For details see our list. While stocks last.

8 -INPUT MIXER
A simple mixer having 8 inputs each of which has a preset
level control and which are combined into one output
channel having a preset over-all level control and a

master output volume control. Designed for inter -
coupling our various sound effects and synthesiser kits.
Component set incl. PCB 045

TRANSISTORS
AC128 lop
AC176 lop
BC107 4p
BC108 4p
BC109 4p
BC147 lyi
BCI48 2p
BC149 1p
8C157 1p
BC158 3p
BC159 3p
BC182L ip
BC184 2p
BCI 87 2Sp
BC204 14p
BC209C 14p
BC2I2L 15p
BC213 15p
BC478 28p
BCY7I 22P
BDI31 44
BDI32 54p
BFY5 2.2p
BFY510 22p
BFY2 24p
BSY955A 22p
MJE2955 110p
0C28 60p
0071 17p
0072 25p
0084 25p
ORP12 66p
ZTX107 lip
ZTX108 9p
ZTX501 13p

ZTXX53I503
ZT

lap
2N706 lip
2N914 22p
2N1304 2.2p
2N2219 27p
2N2905 3Sp
2N2905A 36p
2N2907 22p
2N3053 18p
2N3054 66p
2N3055 48p
2N3702 12p
2N3703 12p
2N3704 12p
2N38t9 35p
2N3820 64p
2N3823E 39p
2N4060 12p
2N4871 36p
2N5245 Sip
2N5777 45p

INTEGRATED CIRTS.
709 TO5 40p
709 8 -pin DIL 40p
723 T05 95p
741 8 -pin DIL 31p
748 T05 63p
748 8 -pin DIL 63p
µA7805 T0220 I65p
µA7808 T0220 165p
/4,47812 T0220 165p
µA7815 T0220 165p
µA7818 T0220 I65p
AY -I-0212 622p
AY -I-6721/6 I88p
CA3046 7Ip
M FC4000B 8lp
SG3402N 220p

PRICES ARE CORRECT AT TIME OF PRESS. E. i O.E.
DELIVERY SUBJECT TO AVAILABILITY. PHONOSONICS

Join the Digital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive instrumentation...
Each of the 6 volumes of this self -instruction course measures
11f" x 8.i" and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step through
number systems and Boolean algebra, to memories, counters and
simple arithmetic circuits, and on to a complete understanding of
the design and operation of calculators and computers.
Design of Digital Systems.

£6.20
plus 80p packing and
surface post anywhere in
the world

Payments may be made in
foreign currencies.

Quantity discounts available
on request.

VAT zero rated.

Also available -a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics
In 4 volumes:
1. Basic Computer Logic
2. Logical Circuit Elements
3. Designing Circuits to Carry

Out Logical Functions
4. Flipflops and Registers

£4 - 20
plus 80p P u P

Offer Order both courses for the
bargain price E970, plus 80p
P. & P.

Designer
Manager
Enthusiast
Scientist
Engineer
Student

These courses were written so that you
could teach yourself the theory and applica-
tion of digital logic. Learning by self instruc-
tion has the advantages of being quicker and
more thorough than classroom learning.
You work at your own speed and must respond
by answering questions on each new piece
of information before proceeding to the next.

Guarantee -no risk to you
If you are not entirely satisfied with Design of
Digital Systems or Digital Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

I To: Cambridge Learning Enterprises (Dept. ENG)
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR

Please send me . set(s) of Design of Digital Systems at f700
each. p & p included

*or_ set(s) of Digital Computer Logic and Electronics at f500
each, p & p included

*or...combined set(s) at f10 50 each, p & p included

Name

Address

1

*delete as applicable
L No need to use a stamp -just print FREEPOST on the enveloPe PED
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SESAMEEN

Details of -.7"..""
propacts on
back cover

4600 SYNTHESIZER
All parts stocked for this brilliantly designed
synthesizer. including all PCB's. metalwork and a
drilled and printed front panel. giving a superb
professional finish. Opinions of authority agree the
ETI Synthesizer is technically superior to most of
today's models. Send 51.50 for construction book
or S.A.E. for specification.

100W STEREO DISCO
Features Voice operated fader, belt drive turn-
tables. 100W rrns per channel. monitor facilities
(headphones and VU meters). sound operated light
show -plus . Send just 20p for our construction
leaflet MES 41.

ELECTRIC ORGAN
Build it yourself -in stages --start with  49 -note
instrument -features tremulant and reverb. Ideal to
learn on. leaflet MES 51, price 15p * * * Add
another keyboard and several new tone colours with
leaflet MES 52. price 16p. Also shows how to use
61 -note keyboards. * * * Fully controllable attack
and decay (normally found only on the most
expensive organs). up to seven footage* on each
keyboard. up to 70 controls including drawbars and
13 -note peclalboard are the additions described
the step-by-step 32 page leaflet MES 53. price 36p.

GRAPHIC EQUALIZER
A superior quality stereo graphic equalizer -
9 octaves per channel. All parts stocked (except
woodwork), including metalwork drilled and printed.
Reprint of article 15p.

DIGITAL CLOCK KITS
(All prices include VAT and P. 8 P.).
Simple Clock Kit. MU. Alarm Clock Kit. 610.99.
Alarm Clock and Radio Controller Kit. 911.51 (Smart
plastic case with fully punched chassis. 0411).
All above include our fully built and tested electronic
clock module (available separately. 13100). Data sheet
(supplied) shows how simple it is to connect alarm
and your mains/battery radio. Clock has bright red
4 -digit 0' 5in display -Flashing colon -Switch to
Display seconds -Alarm set indicator -P.M.
indicator -Power failure indicator -Sleep timer -
Snooze timer. etc. S.A.E. please for clock data
sheet.

ORDER OUR 1977/78 CATALOGUE
NOW
Details in coupon on back cover. Everyone ordering
before publication date will receive  pack of ten
super special offer coupons. giving big dis-
counts on ten different popular items -YOU
COULD SAVE POUNDS' -SO DON'T DELAY FILL
IN AND POST THE COUPON NOW.

Here are just some Of the new projects in the
catalogue: Multi -channel audio mixer -13 -note foot
pedal unit for guitarist or organist -novel Intercom
system -low distortion sine ware oscIllator-battery
eliminators and voltage converters, etc.. etc.

MAPLIN ELECTRONIC SUPPLIES
P.O. Box 3, Rayleigh, Essex, SS6 8LR

Shop 284 London road, Wes1cliff-on-Sea, Essex

(closed on Monday) Tel: Southend (0702) 44101

Semiconductors from
LYNX ELECTRONICS

THYRISTORS
Ply 8A

(7092)
50 020'

100 025'
200 0.27.
400 0'30'
600

1,4

1T05)
025
0.25
035
040
0.65

3A
(C106)
035
040
0.45
050
0.70

4A
(702201

032
037
040
0.45

6A
(70220)

0.41
0-47
0-56
0.87
1-09

BA
(70220)

042
0.441
0.60
0.841
1,19

10A
(702201

0.47
0 54
961
0-911
126

15A
17049
0-s6
102
1 14
140
1.60

TRIACS (PLASTIC TO -220 PKGE ISOLATED TAB)

100V
200V
400V
60W

4A 6.5A
(e) (b) (a) (b)

O .60 0.60 0.70 0.70
O .64 0.84 0.75 0.75
0.77 0.76 0.90 043
0.16 0.99 0.87 1.01

8 5A
(4) Ibl

0.78 O78
0.87 0.57
0.97 1.01
121 1.26

10A 15A
(a) (b) (a) (b)

0-53 083 1.01 1.01
0.117 19117 1.17 1.17
1.13 1.19 1.70 1.74
1.42 1.50 2.11 2.17

N.B. Triscs without internal trigger disc an priced under column (e) Mince with internal trigger disc
Cr, priced under column (b). When ordering please indicate clearly the type required.

LINEAR ICS

307

380

555

565

566

567

709

741

748

3900
CA3045
CA3046
MC1307P
MC1458P
TAA550
TAA611B12

TBA570
TBA530

TCA270

NPN TO -3 POWER TRANSISTORS

055'
0.90'

0.35

2.00'

1.50'

2'00'

0.35

0 28

035
0.70'

0.85'

0.50'

1.17'

0.77

0.45'

1.25'

1'85'

0,98'

1 95'

Fully tested but unmarked. Similar to
2N3055 except BVCEO = 50V..
HFE (gain) = 20, at 3A.
VCE SAT <1.3V et 3A.
Pack of 10 6180
Pack Of 20 f3-40
Pack of 50 f 7 50
Pack of 100 Ell DO

Ideal for power supplies, audio outpu.
etc.

Special Offer
Red LED

MV54
8p

Axial lead

OPTOELECTRONICS
Displays Discrete*
704 0.80 0.125 Red (TI L209)
707 0.80 0.2 Red
727 1.20 0.2 Green
728 1-20 0.2 Yellow
747 1.50 0.2 Clear
750 150

0.12
0.13
0.14
014
0.14

NATIONAL CLOCK CHIPS
MM5314 £.375
(Basic clock chip giving 6 digit display)
Socket 0.45
MM5316 mai
(Sophisticated device including alarm)
Socket for 144645316 0.90

SPECIAL OFFER-SG309K
1A T03 5V 95p

74 Series TTL
Less 5% for 10.
Less 10%for25.
7400 0.14
7401 0-14
7402 0.14
7403 0.15
7404 0.16
7406 0.16
7409 0.16
7410 0.16
7413 029
7417 0.27
7420 0.16
7427 0.27
7430 0-16
7432 0-27
7437 0.27
7441 0.75
7442 0.65
7445 0.85
7447 0.81
7448 0.75
7447A 0-95
7470 0.30
7472 0.25
7473 0.30
7474 0.32
7475 0.47
7476 0.32
7482 0.75
7485 1.30
7486 0.32
7489 2.92
7490 0.49
7491 0-65
7492 0.57
7493 0-45
7495 0-67
74100 1-08
74107 0.35
74121 0-34
74122 0.47
74141 0-78
74145 0.68
74154 1.62
74174 1.00
74180 106
74181 320
74192 1-35
74193 135
74196 1.64

REGULATORS
723 045
1 amp Plastic
7805 1.50
7812 110
7815 1.50

7818
LM340-5
LM340-12
LM340-13
LM3143-18

150
1.35
1.36
135
1.35

IC SOCKETS

8 Pin 0.12
14 Pin 0-13
16 Pin 0.14

24 Pin
40 Pin

0.45
0.80

TO3

HARDWARE

INC

1 Mica -2 washers
Solder TM

2 Nuts/Bolts
Washers

100 for 45p

TRANSISTORS, DIODES, RECTIFIERS
AC126
AC127
AC128
AC125K
AC141
AC141K
AC142
AC142K
AC176
AC1766
4C'87
AC1876
AC188
AC1886
AD140
AD142
A0143
40149
AD161
40182
AL102
AL103
AF114
AF115
AF116
AF117
AF118
AF139
AF239
80107
BC107B
6C108
130109

BC1013C

0.15
0.11
0.13
1.20
9111
0.31
111
0 21

016
0.25
0 18
0 25
0.11
0 25
0 SO

0.50
0 40
045
0-05
0 35
095
0 13
0 20
0.20
0.20
0 20
0 50
0 35
0 31
0.03
0.00
0 09
0,09
0.12

BC117
BC125
EIC126

BC111
BC142
BC143

BC144
BC147
130148

BC149
BC152
BC153
BC157
130158

BC159
BC160
130161

BC16/B
BC182
BC182L
60113
001831
80164
BC184L
002078
BC212
0C2121
BC213
BC213L
00214
802141
EIC237

BC238
6C300

0 18'

011'
020'
0.211

0.23

023
0.12
0,01'

0.09'
0.00'
0,25"

0.00'
0.09.
0,09'

en
038
009'
011'
0,11.

0.10.

0.10'

0.11'

0.11'

0.12.

0,11'

0.11'

0.12'

0.12.

0.14'
014"
1/16.
016"
0.34

BC301
BC323
0C327
BC328
BC337
BC338
BCY30
BCY31
BCY32
BCY33
BCY34
BCY38
BCY39
BCY70
EICY71

BCY72
EID115

BD131
80132
BD135
80136
80137
50138
BD139

130181

80182
BD183
02232
BD233
60237
60239
00184
132720
130738

032
0,10
010'
016'
0.12'
017'
0.55
0.55
1.64
0,15
055
0.50
1,15
0,12
0.11
012
0.55
0,36
040
0.36
0M
0.14
0.44
051
011
992
0.17
0.W
045'
0.55'
0.11.
1M
010
0.10

80860 060
640761 0 65
FiD562 0 55
5E178 0 21
BF179 030
BFIN 0.10'
5E195 0,19
5E196 0 12'
BF197 012'
BF2243 0.19
BF214 0.1rt
BF257 0 30'
6F258 015
BF337 0.33
5E9160 011'
BFX29 028
BFX30 030
O F084 0 23
BFX85 0 25
B EMS 020
BFY50 0.20
BFY51 0 11
BEY52 0 19
BFY64 0.35
BEY90 0 65
06100 020
BEY39 0 40

130019 0 16

05020 0 11
00021 070
55Y95A 042
131106 1.00
BT107 1.60
6T100 160

87109 1.00
BT116 1.80
Sul% 1,10'
BU10502 1,90'
BU126 1 60'
80204 1 60'
BUMS 2 60'
BY206 0,15
137207 020'
BYX36-

353 0-12'
6000.15.
900911'

1200 0.21
BYX38-

3000,50
6% 0.55
9000,60

1200 0.65
BZX61 Series
Zeners 0.20
02083 or
BZX88 Series
Zeners 0.11
C1064 0-4
C1060 0.45
01060 0-50
C106F 0.35
CRS1 05 0.25
CRS1 10 0.25
CRS1120 0.35
CRS1i40 0.40
CF101/60 0.55
CRS3-05 0.34

CR53-10 0.4.5

CRS3-20 010
CRS3-40 0.10
CRS3-60 0I5
60480 CM
A4,1481 115
W490 9110
1.11491 1,15
IME340 11-49
600371 0.11
1416520 045
60E521 1.53

045 0.50.

0490
0491 0.01
0041 0.15

0012 0.15
OCH 0.12
0045 0.10
0070 910
0071 0.11
0072 022
0084 0.11

SCAOA 0.73
SC406 0 11

SCUD 0,N
SC OF 165
SC41A 065
S0115 0,71
SC410 0,55
SC41F 0-N
ST2 0.20
TIP29A 0.44
T1P304 0.52
T11,314 0 54

TiP324
TIP34
TINIA
TIP42A
112069

4/2070

64001
mar

1003

64004
1005

64006
1007

214696

214697

25706
25929
25930
251131

251132
251304
251305
251711

252102
252369
2523694
252484

0.64
1-05

010
072
014
0.16

0,04'

0 05'

0 06'

0 09
0 01'

0.00.

0.10.

014
012
0,10

014
014
0 15

016
0.20

0.20
011
044
014
014
0.16

262846 0,50
262905 0 -to
262905A 0 22
2529268 0,10'
2629260 0,09*
2629260 0 09.

21429260 0 10'
293353 0,15

263054
283055
263110
2613142

253525
253570
253702
253703
253704
253706
253706

253707
253714
253715
263716
253771
263772
2143773

253819
253904
253906
254124
254290
254348
254870
254171
254919
254920
251922
251923
255%0
255061

255062
255496

c 40

0 50
0 56
1 TO

050
000
0 19
0 19
0 10.
0 19
0 10.
0 19
109
1.15
1.25
1.60
1,64

10

0 29
0.16.
0.11-
0.14
0.12

20

0 35.
0 35.
070'
0 SO
0 51'
0 44'
0.20'
0.25'
0,27'
0 65

P 7. P 20p per order -overseas 80p Matching 20p per pair.
VAT 8°,0 except for items ' which are 124-% No VAT on overseas

LYNX ELECTRONICS (LONDON) LTD
Higham Mead, Chesham, Bucks

Telephone (02405) 75154. Telex 837571
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NOW -just wheirifo'u/need it most!
-Nx\s\.\\ 1111 -ii

PAK'S
ONCE -IN -A
LIFETIME 'SAL.7.,////,, I 1 \ \ \

MANY ITEMS AT'HALF PRICE AND\ LESS
PAKS DOWN FROM 60p TO 30p EACH

 TESTED PAKS 30p each
Pak No. Contents
TP10 2 Light dependent resistors. 400 ohms light,

1 megohm dark. fin dia.
TP11 10 Transistors X19102 8 XB112 equiv. to AC126.

AC156, 0081/2. 0072, etc.
TP13 5 OCP7I Light sensitive transistors.
TP14 20 0071 germanium PNP audio pre amp

transistor, black glass type.
TP14 20 0081 germanium PNP audio output tran-

sistor. white glass type.
TP17 20 IW zener diodes. mixed voltages. 6.8 to 43V..
TP20 10 Willard 0C45 transistors, I.F. amp PNP

germanium.
TP21 30 Short lead (5in approx) transistors. NPN

silicon planer types. Ex radio manufacturer. all
good but production line changes.

TP22 6 integrated circuits. 4 gates 13MC962 and 2 flip
flops BMC945.

TP27 5 germanium PNP high frequency transistors.
unmarked similar to 0C170/171, AF115/6/7 3 lead
TO -1.

TP29 5 2N918 UHF/VHF silicon transistors, NPN
4 lead TO -18 uncoded.

TP35 4 3819E transistors, N channel FET's. these
are 2N3819'5 in plastic cases.

TP311 8 Integrated circuits, DTL data supplied. Mixed
types flip flops

TP40 15 Transistor", these are brand new manu-
facturers surplus items.

 UNTESTED PAKS 30p each
UT2
UT3

UTI

UT5

UTS

UT?

U710

UT11
UT12
UT13

LIT14

150 Germanium diodes, miniature glass type
100 Silicon diodes minature glass type, similar to
1N4148.
100 Silicon diodes, miniature glass type, similar
to 1N914/6.
40 Zeiler diodes, 250mW 0A2240 range. average
50% good.
25 Zener diodes. 1-15W top hat type, mixed
voltageo
30 Silicon rectifiers, 750mA BY100 typo. top hat,
mixed voltages.
15 Power transistors, PNP germanium and NPN
silicon, mostly TO -3 but some plastic and some
marked
30 0A47 gold bonded diodes, polarity marked.
10 2N3819 10 channel FET's plastic case type'
15 Integrated circuits. experimenters oak, dual
in line. 10-5 TTL, DTL, mended and unmarked.
some definitely good but old types.
15 AC128 transistors, PNP germanium audio
output.

BUMPER I.C. PACK
50 I.C.s at one penny each,
50 assorted integrated circuits including
many brand new marked devices

50p

MISCELLANEOUS-your chance to save pounds

SEE
BELOW

 COMPONENT PAKS at 30p each
CP1 150 Capacitors. mixed bag of paper. silver mica

electrolytic'. etc. Approx quantity. counted by
weight.
200 Resistors, mixed types and wattages.
including Hi -stability. Approx. no. counted by
weight

CPS 5 Earphones, single low impedance for transistor
radios, cassettes. etc. less plugs.

CP7 25 Heat sinks, to fit SO -2 (0072) and TO -1 (AC128)
tc. 500 Cable clips for G.P.O. }in dia. cable.

Nylon with hardened steel pin (probably
ungsten) per sealed box of 500

CP12 0 Reed relay inserts. tin long Sin dia. These will
perate from an external magnet or coil. For

magnets see PAK CP13.
CPU 0 Magnets of various sizes for operating reed -

witches in PAK CP12. Ideal for burglar alarms
doors and windows. etc.

CPIS P C. boards each containing a BF180 UHF
mplifier transistor. A good basis for building
T.V. aerial pre -amp as various parts inc.

CP17 25 Electrolytic Capacitors, various values and
voltages. many useful types, from T.V. to
transistor radio and HI -Fl.

CP18 1 Light activated SCR 50V 1 .SA type L9F. Ready
mounted on P.C. board with gate resistor and
leads fitted. Full data and circuit diagrams for 14
projects, includes slave photo flash unit. burglar
alarm, etc.

CP19 3 Micro switches 1 pole change over. standard
model 15in x fin.

CP21 200 sq.in copper laminate P.C.B. in approx. 10
pieces.
4 miniature push -in to mike, single pole.

CP2

CP23

PRINTED CIRCUIT PANELS (Ex Equipment)
TYPE L4. EX cash register board. Equipped with 8 x SN7490N decade counters.
11 x SN15846N quad 2 input NAND/NOR gate.
1 x SN7413 dual schmidt trigger
TYPE L5. A stabilised power supply board for I.C.'s equipped with
4 5N7413N dual schmidt triggers. 1 x TVR2001 Zener 1.C.. 1. 75p
2N3738 power trans.. various resistors and capacitors.

UHF TUNER UNITS
We have sold thousands of these
units brand new and made by a
world famous manufacturer. Covers
625 line T.V. channels 21 to 65.
Standard T.V. IF frequency output.
Ideal for making a HI Fl
television sound receiver. £1.50

FIRST EVER! QUARTZ CRYSTAL PAK
Containing ten quartz crystals. 2 -pin
plug-in types. Easily dismantled from
housing for regrinding to different
frequencies
Add 10p per pack to postal charge.

50p

SUNDRY POST OFFICE
(G.P.O.) ITEMS
EX G.P.O. telephone dials, as used in 700 and 300 type
phones. Complete 35p
EX G.P.O. telephone handsets with lead, black.
(Additional P. & P. 25p) 40p
EX G.P.O. buzzers, 12/24 volt operation. clean condition

30p
EX G.P.O. push button key switches, 2 pole change
over. Brand new 15p
EX O.P.O. COUNTER UNITS 0000-9999. 10 per second
124-48v operation) 20p

INSTRUMENT CASES
Beautifully finished in stove enamelled grey crackle. in
heavy gauge aluminium with internal racking and heavy
gauge panels (suitable as heatsinks). Ideal to P A
systems, bench power supplies. oscilloscopes, metered
instruments. etc. BRAND NEW AND BOXED
SIZE "A" 14" x 15" x 6" deep E.550 « additional 75p
for PIP
SIZE "B'' 17" x 16" x 12" deep E6.50  additional Et
for P/P

HIGH VOLTAGE
(12KV) DIODES

Replacements for colour
T.V.triplers, only 5for 50p

ON -OFF ROCKER
SWITCHES
2 pole 1 way push -fit
mains type for hole size
5" x 15" each 15p

A FASCINATING AND UNUSUAL OFFER
VARIABLE PRE-SET VOICE DECODERS
Brand new, Out sold essentially for component
4 stages, 7 position control knobs. On 10" x 12" P.C.B. in plastic tray.
Contains 351.C.s viz 8 x 7493:5 x 7420, 7 x 7400, 4 x 7404; 2 x 7430: £4
2 x 7410; 2 x 7442. 2 x 7401, 1 x 7474 and 1 x 7490 (total 36) -t. additional
plus 35 transistors. 4 miniature rotary switches, voltage stabilizer and 50p to Postal
various other components. « additional 50p to Postal Charges Charges

PUSH BUTTON SELECTOR ASSEMBLIES
for vancap tuning systems as used in VHF/FM radio receivers or £1.25*UHF/TV tuners. With indicators on each stage.
4 button assemblies
7 button assemblies with A.F.C. switch. £2.00*

STEREO DECODERS (FM)
I.C. operated units for use in negative earth systems. £1.95*
Transistor operated unit for use in positive earth systems.
L.E.D.s can be added to the above. £1.75*

12 RELAYS FOR ONLY £1
Ex G.P.O. and others; various voltages
and coil impedances, non -specified.
Add 35p per peck to postage charge.

9V D.C. MOTORS 5-7 p
Speed stabilised. 15in. dia. x 15in.
plus spindle. Ideal for portable record
or cassette players. Brand new, boxed.

ORDER WITHOUT DELAY-OFFERS CANNOT BE REPEATED -CALLERS WELCOME

BI -PRE-P,
Originators of and first with component
pass in U.K. and still leading

BI-PRE-PAK LTD

TECHNICAL
BOOKS
Dozens and cozens of titles
by NEWNES-BUTTER-
WORTH, BABANI PRESS,
BERNARD PUBLISHERS

All at

25%
OFF PUBLISHERS

PRICES
S.A.E. for list

VAT 8%
ON EVERYTHING EXCEPT
ITEMS MARKED  AT 125%
Please add appropriate
amount to total value of
your order

MINIMUM ORDER
for items sent by post £3
excluding VAT and postage

POSTAGE
Please add 50p per P/P to all
orders unless stated other-
wise. Where additional
postage and packirje4
Quoted this is to be
to the basic 50p charge

Dept PE/S

220-224 WEST ROAD, WESTCLIFF-ON-SEA
ESSEX SSO 9DF Telephone Southend (0702) 46344
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SINTEL FOR KITS-CMOS-DISPLAYS-MEMORIES-BOOKS-MICROPROCESSORS

DATABOOKS and DATASHEETS (may be photocopies)

NEW 1976 RCA CMOS and Linear IC Combined Detabook 04.15
New 1976 RCA Databook on Power Transistors. SCR's, Thyrietors. etc 14.06
National Semiconductor 7400 aerie. TTL Oatabook, c. 200 peg.. 23.45
T.I. Pin -Out Card Index. Set of cards with pin -outs (top and bottom view.) of 7.1 TTL
range and many other 7.1. IC's GI 1115

Intel Memory Design Handbook. c. NO pages 04.75
Intel 8080 Microcomputer Systems User. Manual. c. 220 mg. r4.1111

Motorola 14cMOS Databook (Vol. 5 Series A) 0.500 pages 2277
Motorola M9660 Microprocessor Applications Mania/. c. 650 pages (12.46
Motorola M05100 Programming Manual, C 200 peg. 1111116

Motorola Booklet Introducing MicrOPMcM1CM 21.50
National SC/MP Intro. Users Manual 20.11
National SC/MP Programming and Aesombly Manual 11136
National SC/MP Technical Description £1.66
2650 Microprocemor Manual 220 pp 124.50
DATASHEETS on 141croproceesors: (usually Xerox Cop.)
Intend 11.100. 12 bit. CMOS 21171 RCA CDP1002. 8 bit. CMOS
National SC/MP. 8 bit, low coat 111.71 Nog 280 (Enhanced 8000)
Signetics 2650. 8 bit. low cost 20.71 Motorola MC6803

LI-35
d.75

FAST SERVICE We guarantee that telephone orders for. goods in
stock, received by 4.15 p.m. Mon. -Fn. will be

despatched the same day First Class Post (books and kits by parcel post), and our
stocking is good. Private customers should telephone order quoting their Access or
Barclaycard number, with  minimum order value of 25. Official orders no minimum.

CMOS from the top manufacturers, mainly RCA and MOTOROLA
CO4003
CD4001
CD4002
CD4006
CD4007
CD4008
C04006
CD4010
CD4011
CD4012
CD4013
CD4014
CD4015
CD4016
CD4017
CD4018
CD4019
CD/020
C04021
CD4022
CD4022
CD4024
C04025
CD/026
CD4027

O .16
0.16
0.16
1.22
O .17
5.06
0.61
O .66
0-17
0.17
O .116

1.05
1-06
0.16
O .10
0.11
0.111
1.16
1.06
1.66
6.11
0.11
0.17
171
O -66

C04025
C04029
CD4030
C04031
C04032
C04033
CD4034
CD4035
CD4036
CD4037
CD4038
CD4039
CD4040
CD4041
CD4042
CD4043
C04044
CD4045

CD4041
CD4048
CD4049
C04050
C04051
CD4052

SINTEL

0.01
1.16
0.54
2.24
1.11
1.45
1.141
1.22
3.11
0.11
1.22
3.131
1.11
1117
8.07
1.4111

8-81
14s
1.311
0.04
0.50
0.65
41.
0.11
0.17

CD4053 0.17
CD4054 1.20
CD4055 1.37
CD4056 1.37
CD4057 27.16

CD4060
CD4082
C040153
CD4066
C04067
CD/068
CD4069
CD4070
CD/071
CD4072
CD4073
CD4075
CD4076
CD4077
CD4071
CD4081
CD4082
CD4065

1.11
1.57
1.14
0.64
3,87
0.22
5.n
54o
0.22
0.55

on
1.11
0.80
542
o -n
0-n
5.74

P.O. 80X 756
OXFORD
Tel. 6005 49791

CD4086
CD4089.
CD4093
CD40114
C04015
CD4096
CD4097
CD4090
C04502
CD4510
CD4511
CD4614
C04515
CD4516
CD45111
CD4620
CD4527
CD4532
C04556
C04556
MC14520
MC14553
1M6505

074
1.11
0.66
1.64
1.66
1.06
3.117
1.66
1.21
1.41
1.62
2-15
3.23
1-41
1.30
130
1.64
1.50
0.114

-114

116
5:24
1-05

eft
im  km mow

CLOCK CHIPS
AY51202 2.119
AY51224 3.50
MK50250 5.00
M050253 ASO

YEROCASES
751/10J 2-14
7514110 3.04
751237/ 1.12
751238D 2.11

SUNDRY
CA3130
,A741

1.14
0 . /5

SOLDERCON
PINS

100 050
1.000 4:00

BARCLAYCARD

Components
from leading/mom

only

KITS
NEW 12 00 AUTOCLOCK

"AUT-CK"
£17.85

The SINTEL Autoclock is a four -digit car clock in an attractive mini white case. Feature.:
large 0:5in red LED displays -High frequency quart* crystal time...-. internal backup
battery mop.. power if the car battery voltage drops below nine volts when starting the engine.
or if the clock is temporarily disconnected -only high quality components ere used. Pihar
resistors. roller tinned liberal.* PCB's, etc. Full instruction included. Simple but sophisticated
circuitry give. you good performance at low cost. You benefit from our experience in clock
design -

Alsoete kiness battery -Order as "ALIT -CO" T 55
available Me cue -order as ''AUT-MODULE KIT" 21646

Other KM) For details see previous adds or Catalogue.
"ACK" Advanced 6 digit alarm clock kit £N1
-OCR' 4 digit mini mantleplece clock (green displays) 112:11
-07K" 5014: crystal threb. kit ELM
-ACK 013K XTK- f.33 58 'GCK + 070 211.116

Send for FREE CATALOGUE giving details of our
complete range of Clock kits, LED displays, Cases,
and other components

memory ic's and microprocessors
Please: Microprocessors should only be bought by experienced constructor. Sorry e

cannot answer technical queries or supply data other than from our data selection.

IM6100CCDL 051.00
8080A (2uS) £43.65
6800 233.87

218.75
07.00

iSPA/500 ISCA4P)
2650

0
C
to

6820 117117
8850 (17.117
8224 _..048
8228 £12.16
8251 £17.87
8255 211.67

MEMORY IC's
Intel 2102-1 (New version of 2102-2. 18 pin IC. TTL compatible. Single - 5V supply
1350nsec.. 1024 v 1 bit Static NMOS RAM 1335
Intel 2112-2 85Onsec. 256 v 4 bit Static NMOS RAM 04-71
Inter. MOM CMOS 1024 x 1 bit Static RAM MOO

SINTEL
Add 11% VAT 25p P. a P. on all orders. Phone orders
see "Fast service" for details. Export orders welcome.
but you must contact us first for special order form and
postage rates. OFFICIAL ORDERS WELCOME.

CRESCENT RADIO LTD.
164-166 HIGH ROAD, WOOD GREEN, N22
(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
I ST. MICHAELS TERRACE, WOOD GREEN, LONDON N22 451

Phone) 888-4474

8 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT
Three Channel: Bass, Middle,
Treble. Each channel has its
own sensitivity control. Just
connect the input of this unit to
the loudspeaker terminals of
an amplifier, and connect three
250V up to 1000W lamps to
the output terminals of the
unit, and you produce a fasel
inkling soundlight display.
(All guaranteed.)
E1850 plus 73p. P. &

CABLE LESS SOLDERING IRON
WAHL "ISO -TIP"

* Completely portable.
* Solders up to 150 joints per

charge.
* Recharges in its own stand.
* Fine tip for all types of solder-

ing.
* Only 8in long and weighs lust

6 OM.

OUR PRICE L9.75 + 8%.
(Spare bits are available)

BARGAIN PROJECT BOX
A plastic box with moulded
extrusion rails for PC or Chassis
panels with metal front plate
fitted with four screws (all
supplied).
An ideal box to give a small
project a professional finish.
SIZE (internal) 81mm x 51mm x
28mm.
OUR PRICE 50p. + 8 %

'43100" 100 WATT AMPLIZIER
All built and tested, mounted on a plain aluminium
chassis which measures 18 x 51. x 4in, and which
you can mount into a cabinet of your choice.
Four controlled inputs, master volume, treble,
middle and bass controls, SIC protected output.
100W clean into 8 ohm L/S. Ideal for disco,
monk groups, PA. and clubs.
A bargain at 842 + £1 carr. + 8% VAT.

TI MULTI -METER
Ideal tester for everybody interested in
electronlos. Weighing less than 100
grammee,and only 60 x 24 X 90 mm.
Ranges: A.c. volts: 0-10V, 50V, 250V.
1,000V. D.c. volts: 0-10V, 50V, 250V,
1.000V. D.c. current: 0-1mA, 0.100mA.
Resistance: 0-150 kohm.
Price 134.75 + 8% VAT.

TIE -CLIP CONDENSER MICROPHONE
Omni -Directional 600 ohm 40-
15,000Hz. Extra long lead. Ideal
for stage work, conferences, etc.
Price 11850 + 125% VAT.

PPI POWER SUPPLY UNIT
Switched 3, 4+, 6, 7f, 9 and 12V at 500 mA.

With on/off switch and
pilot light.

ur Size: 130 x 55 X 75 mm.
'Only 1410 + 8% VAT.

CASSETTE
MICROPHONE

On/off switch for re
mote control. Split
lead with 2.5 mm and
3.5 mm plugs, stan-
dard cassette mica. to
suit all types, Corn-
plete with desk rest.
Please state which
impedance required,
200 ohm/30 kolun.
Price £160 + 124%
VAT,

DUAL/IMP HAND
MICROPHONE

The perfect hand/
stand mic. for stage,
group, disco, etc.
Finished in matt silver
and black. Cardloid
dynamic.
Dual Imp: 600 ohm/
0 kohm, 60-15,000Hz.

With an on/off switch.
Price 813.75 +
VAT.

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED

VAT -All prices are excluding VAT. Please add to each item the VAT rate indicated.

YES SIR lit class post TONIGHT!
We specialise in high spec components
with express service for phone customers

111
HIGH SPEC components FAST1

 Agents for VERO - ANTEX -
BIB MULTICORE SOLDER L*----. III

-_____
' as

 OPEN gam-5pm, 6 days -Phone orders 9am-41)..
I S.A.E. for stock list including pots, presets, I.C.'s 7400 A CMOS. I

 capacitors, plugs, sockets, switches, cable, etc.
 Post free envelope included for your next order.
 SUPER EXPRESS phone service -ask for details.
 Shop at keen prices 6 days per week. Late night -Fri. 7-10pm.

II TRANSISTORS + 200 OTHER TYPES IN STOCK
AC125 211p BC109 11p 8C262A 15p BFX29 26p TIP41 A

12p 287 20p126 20p 109127

20
84 22p 42A111

109C 13p 300 27p 88 Up TISI3
128 20p 117 lip. 301 26p 13E750 17p ZTX300
151 35p 142 22p 303 30p 51 lip 302
153 35p 143 24p 338 16p 52 lip 500
176 Up 147A 9p 557 9p' BY164 40p 502
187 20p 1478 10p BCY71 lip ME0401 illp 1 N911
188 20p 148 Ilp 72 14p 0411 Ilip5 4001

AD149 Up 1488 10p BD123 Up 4001 10p 4002
161 42p 1498 11p 124 118p 4101 11p 4005
162 42p 149C 11p 131 Up MPF102 32p 4006
MCH/PR 154 illp 132 38p 0A47 Op 4148

1 04 1578 12p 139 54p5 90 SP 2N2219
AF116 24p 177 17p 155 75p 91 4p 2646

117 24p 1788 illp BF158 21150' 200 6p
120 30p 179B Illp 184 2Sp 0C28 SOp
239 37p 184B 12p 185 28p 29 SIp

AU113 1 51) 184L 11p 194 10p. 35 80p
BC107 lip 187 26p 196 12p 41 gl:

107A 12p 212A 13p 197 12235 71

108 10p 212L 15p 199 15p5 ORP12 S7p
CIL108 Op 2138 12p 200 31p TIP29A 47p
BC108B lip 214 15p 338 34p 30A WO

108C 12p 214L 17p BFW11 Up 31A S7p

Up
Sop
35p
13p
ISP.
15p
lop*

Sp
SP
1111

fp
10p

Op
Sep
Op

29260 13p

3055 SOP

30292536 G 11 i5

3702 11p

337709 11:
3705 11Ip
3707 12p
3819E 25p

RESISTORS 11p eachDIODES BRIDGES LINEAR I/C's
501.1 3A 13p 100V 1 A 24p + WATT E12 (5%) 741 33p

1001/3A 15p 200V IA 25p 1 ohm - 10m ohm
NE555LI-mM3380903

54.607451'2V
Op

200V 3A 18p 400V IA 2623 ZENERS(400mw) BZX 83
400V 3A tip 3V, 3V3, 5V1, 5V6, 7V5, SN76013ND 1"110p.

9V1, 10y, 12V, 18V, 22V, SN76013N 1  75.THYRISTORS
60V IA 2913 30V. All at 12peach. SN76023N 1 75e

600V IA 60p TAG 1 600 LED TN 2011/0 125 0 2" TBA803 1 3S
700V IA 1  20 131.106 Red 20p 20p TBA810S 1 49.
400V 4A 58p C10601 Grn 2fp tip TBA820 1 211.

500V 61A 1 25 BT109 Clips for above 1p. ZN414 1 35. 
Post a Packing 25p per Order. VAT please add to total  125%. rest 8e .

FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OXII IDE IORCHARD ELECTRONICS

In IIM NM IN 11 MI SE MI MO NI ON M IN MI NI .1
Telephone 0491 35529.a
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SPEAKERS

WILMSLOW AUDIO
THE Firm for speakers!

SPEAKERS
Baker Group 25, 3, 8 or 15 ohm £9.00 Fane 920 Mk II horn £39.95
Baker Group 35. 3, 8 or 15 ohm £1075 Fare HPX1 crossover 200W £2.50
Baker Group 50/12 8 or 15 ohm/ £14.00 Fare 13 x 8in, 15W dual cone £550
Baker Group 50/15 8 or 15 ohm £16.62 Fare 8011 8in d/c, roll surr. £8.96
Baker Deluxe 124, 8 or, 15 ohm £12.311 Gauss 12in £9500
Baker Major 3. 8 or 15 ohm £10.96 Gauss 15in £110.00
Baker Superb 8 or 15 ohm 06.31 Gauss 18in £121.00
Baker Regent 12w 8 or 15 ohm £9.00 Goodman' Axent 100 £7.60
Baker Auditorium 12in 8 or 15 ohm 04.65 Goodmans Audiom 200 8 ohm £13.48
Baker Auditorium 15in 8 or 15 ohm £19.41 Goodmans Axiom 402 8 or 15 ohm £19-80
Castle 8RS/DO 4 or 8 ohm £11.26 Goodman. Twinaxiom 8, 8 or 15 ohm E11.50
Celestion G12M 8 or 15 ohm £13.50 Goodman. Twinaxiom 10. 8 or 15 ohm £8.88
Celestion G12H 8 or 15 ohm £111.75 Goodmans 8P 8 or 15 ohm E6-20
Celestion G1/50 8 or 15 ohm £1650 Goodmans 10P 8 or 15 ohm [6.50
Celestion G12/50TC 8 or 15 ohm £18.00 Goodmans 12P 8 or 15 ohm £14115
Celestion G12/50 2236 s/cone £18.50 Goodmans 12PG 8 or 15 ohm £16.50
Celestion G12/50 2239 s/cone, alum. dome £1700 Goodmans 12PD 8 or 15 ohm £16-95
Celestion G15C 8 or 15 ohm E26.95 Goodmans 12AX 8 or 15 ohm £39.00
Celestion G18C 8 or 15 ohm £34.50 Goodmans 15AX 8 or 15 ohm £45.00
Celestion HF1300 8 or 15 ohm £7.75 Goodman, 15P 8 or 15 ohm £22.50
Celestion HF2000 8 ohm £9.50 Goodman, 18P 8 or 15 ohm £3900
Celestion MH1000 8 or 15 Ohm E13-50 Goodmans Hifax 750P £18.00
Celestion CO3K £4.411 Goodmans 5in midrange 8 ohm £4.05
Dacca London ribbon horn £29.95 Jordan Watts Module. 4, 8 or 15 ohm £15-36
Dacca London CO/1000/8 crossover £8.95 Kef 127 £5.18Dacca DK30 ribbon horn
Dacca CO/1/8 crossover (DK30)

[19.95
£4.75

Kef 115
Kef B110

£6.25
£8.75

EM 150 13 x 8in d/cone 8 ohm £2.94 Kef 8200 E7.85
EM 13 x 8in 20W bass 8 ohm £9.00 Kef B139 £15.08
EM 14 x gin bass 8 ohms. 14A770 £11.92 Kef DN8 £2.01
EM 8 x 5in, 10W, d/cone, roll surr. £3.56 Kef DN12 £5.39
EM 6iin d/cone, roll surr., 8 ohm £3.93 Kef DN13 SP1015 or SP1017 £4-05
EM
EM
Elac
Elac

8in roll surr. bass
5in mid range
59RM 109 (15 ohm). 59RM114 (8 ohm)
6,in d/cone, roll surr., 8 ohm

E5.73
£3.50
[3.38
£3.83

Lowther PM6
Lowther PM6 Mk 1
Lowther PM7

00.60
02.85
[4840

Elac 10in 10RM239, 8 ohm £3.83 Peerless K010DT 4 or 8 ohm £7.25
Eagle Crossover 3000Hz 3, 8 or 15 ohm £1.57 Peerless DT1OHFC 8 ohm £6.26
Eagle FR4 £551 Peerless K040MRF 8 ohm 19.50
Eagle FR65 £6.95 Peerless M7225HCF 8 ohm t2.95
Eagle FR8
Eagle FR10

[1145
04.06

Richard Allen CA12 12in bass
Richard Allan HP8B

£19.110
£1193Eagle HT15 £3.96 Richard Allan LP8B £8.33

Eagle HT21 £4.95 Richard Allan DT20 £6.01Eagle MHT10 [4.00 Richard Allan CN8280 £16.20Eagle FF28 Multicell. horn £5-95 Richard Allan CN820 E3.15
Fane Pop 15, 8 or 16 ohm £5.50 Richard Allan Super Disco 60W 12in £16.95
Fane Pop 33T. 8 or 16 ohm £9.75 Richard Allen CG15 15in bass £27.45
Fane Pop 50, 8 or 16 ohm £1250 Richard Allan Super Disco 12in 60 watt £16-95
Fans Pop 55, 8 or 16 ohm £15.50 Richard Allen Super Disco 10in 50 watt £13-25
Fare Pop 60. 8 or 16 ohm C17-95 Richard Allan Super Disco 8in 50 watt £12.115
Fare Pop 70. 8 or 16 ohm £1a75 Radford BD25 C23-10
Fare Pop 100, 8 or 16 ohm £27.16 Radford MD9 £11.50
Fane Crescendo 12. 8 or 16 ohm 07.95 Radford MD6 £12.50
Fans Crescendo 12BL. 8 or 18 ohm £30.95 Radford 7D3 £7.28
Fane Crescendo 15/100A, 8 or 16 ohm £49.95 Radford Cross Over Network £14.75
Fans Crescendo 15/125, 8 or 16 ohm £59.95 Coles 4001 G 8 K £5.90
Fane Crescendo 18. 8 or 16 ohm £67.95 Tannoy 10in Monitor HPD £79.00
Fane 910 Mk II horn £15.75 Tannoy 12in Monitor HPD £911.00

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Com-
promise (Frisby), Hi-Fi News State of the Art, Wireless
World Transmission Line (Bailey), Practical Hi-Fi and
Audio Monitor (Giles), Practical Hi-Fi and Audio Triangle
(Giles), Popular Hi-Fi (Colloms), etc.
On dem. Answers Monitor, State of Art, etc.
Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, Hi-Fi Answers Monitor, free on request.
P.A. amplifiers, microphones, etc., by Shure, Linear,
Eagle, Beyer, AKG, etc.
FREE with orders over £10-"Hi-Fi Loudspeaker
Enclosures" book.

Tannoy 15in Monitor HPD £9995
Wharfedale Super 10 RS/DD 8 ohm E13.50

SPEAKER KITS
Baker Major Module 3, 8 or 15 ohm each 0348
Fane Mode One Mk II 15W
Fane D40 Disco Kit

Goodmans DIN 20 4 or 8 ohm
Goodmans Mezzo Twin kit
Helme XLK 30
Helme XLK 35
Helms XLK 40
Kefkit 1
Kefkit Ill
Peerless 1060
Peerless 1070
Peerless 1120
Peerless 2050
Peerless 2060

Richard Allan Twin assembly
Richard Allan Triple 8
Richard Allan Triple 12
Richard Allan Super Triple
Richard Allan RA8 Kit
Richard Allan RA82 Kit
Richard Allan RA82L Kit
Wharfedale Linton II kit
Wharfedale Glendale 3XP kit
Wharfedale Dovedale III kit
Wharfedale Denton 2XP kit

each £1035
each £19.95
each C13.21
pair [4650
pair £21.95
pair £26.75
pair MI  SO
pair £51.00

each C46.00
pair £54.00

each E46.50
each £54.00
pair E39.50
oair C53.00

each cit-to
each £20.25
each £25.10
each £29.25
pair 07.60
pair 0940
pair £6570
pair £21.50
pair £47.70
pair £59.40
pair £23.25

HI-FI
ON DEMONSTRATION

in our showrooms:
Akel, Armstrong, Bowers a Wilkins. Castle. Celestlon,
Dual, Goodman*, Kef, Leak, Pioneer, Radford,
Richard Allan, Rotel, Tandberg, Trio, Videotone,
Wharfedale, etc. -ask for our HI-FI discount price
list.

THIS MONTH'S SPECIALS! (Carr. £2)
Pioneer SX737 [179.00
Rotel RD20 E135.00
Rotel RA312 £56.00
Videotone Sephir 1 pair C52.00
Videotone Minimax 2 pair £43.00
We stock the complete Radford range of amplifiers,
preamplifiers, power amplifiers, tuners, etc.. and
also Radford Audio Laboratory equipment, low
distortion oscillator, distortion measuring set, audio
noise meter, etc.

ALL PRICES INCLUDE VAT
(PRICES CORRECT AT 17/9/76)

Send stamp for free 32 page booklet "Choosing a
Speaker"

ALL UNITS GUARANTEED NEW AND PERFECT
Carriage and insurance: Speakers 55p each (12in and
up 85p each). Kits El each (C2 per pair), Tweeters

and Crossovers 33p each.

WILMSLOW
AUDIO

Dept PE
Loudspeakers, mail order and export:

Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio and TV: Swift of Wilmslow,

5 Swan Street, Wilmslow, Cheshire.
PA, Hi-Fi and Accessories: Wilmslow

Audio, 10 Swan Street, Wilmslow,
Cheshire.

Telephone: Loudspeakers, mail order and
export -Wilmslow 29599; Hi -F1, Radio,
etc. -Wilmslow 26213.

Access and Barclaycard orders accepted by phone
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ICS have
helped thousands

of ambitious people
to move up Into higher paid

more secure jobs in the field of
electronics -now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry, ICS can

provide you with the specialised training so essential
10 success.

56'°'

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: "Since starting
my course, my salary has trebled and I am expecting a
further increase when my course is completed."

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians
Radio, T.V. Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance
Computer Engineering and Programming
Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or 'phone today for free
ICS careers guide.

Name

Address

Age

To ICS, Dept. 772Z, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)

TEXAS PNP GTON POWER TRANSISTORS TYPE T1P117,
le short wave receivers ing simple test

gear, 75p.
1,000uF 40 VW ELECTROLYTICS. Size 15 x 5in, 3 for 35p.
VHF POWER TRANSISTORS. Unmarked. good. 2143866 41Ip 3 for 21.
SILICON SOLAR CELLS. 05V 5MA, 35p; 0.5V SOMA. 50p; 0.5V 100MA' 600; 0.5V

200MA, E1: 0 5V 500MA, £2.20
50 ASSORTED TRANSISTOR ELECTROLYTICS for 57p.
TEXAS TO3 PLASTIC POWER NPN TRANSISTORS TYPE R21100A. No information. SOp,

3 for El  10.
50 PLASTIC NPN TRANSISTORS. 85% good, 57p.
50 PLASTIC PNP TRANSISTORS. 85% good, 57p.
GERMANIUM TRANSISTORS. AC141K, AC142K. AC153K, AC176K, AC187K, AC188K.

All 20p each.
SILICON BRIDGES. 200PIV 2A,
15F177 NPN TRANSISTORS. 120 M 2. eac for 50p.
12V DOUBLE CHANGE OV SEALED RELAYS, SOp
PLASTIC TRIACS. SOPIV 15p; 400PIV 6A. 110p.
PLASTIC SCRs. 50PIV 6A, 1 ; 400 PIV, OA, 40p.
AUDIO AMPLIFIER ICs. S 115p; TBA841 110p; SN76013ND C1;

TBA800 115p.
GERMANIUM DIODES. 0A/35. 0+95, IN34A. All Sp each0
BF224 RF 600MHz NPN TRANSISTORS, 6 for 50p4p
20 SILICON PHOTO TRANSISTORS AND PHOTO DARLINGTONS. Assorted. untested, £1.41110°
COMPRESSION TRIMMERS. 10pF, 30pF, 50pF, 150pF, 750pL 1.000pF. All 6p each.
VHF DUAL GATE MOS FETe LIKE 40673, 33p, 4 for E1.10.8IW
100 ASSORTED ,- WATT RESISTORS. 17 Different values. 57p.
50 AC128 TRANSISTORS. Branded but untested, 57p.
100 MULLARD C280 CAPACITORS. Assorted with chart. 57p.
TAG ENDED ELECTROLYTICS. 3 300pF 64V W. 50p; 4.700uF 40V W. 45p. Both size 25 x 1jin.
STC CRYSTAL FILTERS 10.7MHz B.W. ,6X142, f4.
MULTI -TURN CERMET 20 TURN TRIMPOTS. 10f1. 200, 50(1, 1000. 20011, 500(1. MO,

2kf7, 10k(1, 20k11, 50k0. lour), 200k0, 500kr7. 2MCI.. All 30p each.
MULTI -TURN WIRE WOUND 20 TURN TRIMS,. 10(1, 2011, 50(7, 100(1. 200O, 500f1,

20 ASSORTED TUNING VARACTOR DIODES. Untested 450.1.9 /10
1k11, 2k(1, 5kfl, 20kCI. All 20p each

500 -4- NO 17 17pF TUNING CAPACITORS. With SM drive. 36p. O.-
250pF SOLID DIELECTRIC TUNING CAPACITORS, 33p.
131)111? 4A NPN PLASTIC TRANSISTORS, 40p, 4 for 21.311.
CRYSTALS. 5MHz 75p; 8,040kHz 75p; 8,100kHz 75p; 28kHz 50p; 28 5kHz 50p; 7,620kHz 25014

7.720kHz 45p; 7.966-7kHz 25p; 8,166, 7kHz 25p; 8.2333kHz 2Sp; 8,300kHz 25p;
8-366 79012 26P; 8.483- 3kHz 25p; 8,583- 3kHz 2Sp; 8,716-7kHz 2Sp; 8.03625kHz 75p;
6,450kHz 60p; 8,221.11kHz 50p.

Please add 20p post and pecking on U.K. orders under C2

J. BIRKETT
RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln LN2 1JF
Tel. 20767

Pil[11145

IC's
555
703 RF/IF
709 TO99
723 Reg.
741 DIL 8
741 1099
741 DIL 14
747 2 x 741
748 DIL 8
7805 etc.
AY5I224
CA3046
LM300
LM301
LM309K
LM380
LM3900
MC1310
MFC4000
NE536
NE555
NE558
TBA800
TBA810
TBA820
ZN414

55-60 GROVE ROAD, WINDSOR, BERKS., SU 114S
Tel: 54525. For Industrial. Trade and Export

LOW PRICES TELEX 27650. REF 1617 FAST SERVICE
Add 8% to prices marked . Add 125% VAT to all other prices
or as current VAT legislation. Send C.W.O. except Government
dept., etc. Post and packing 20p U.K. Barclay Card and Access
by post or E5 min. by telephone. List tree, send S.A.E. Money
back if not satisfied.
ALL FULL SPEC. DEVICES. NORMALLY 24 HOUR TURNROUND
ON STOCK ITEMS

All price each ISTORS TTL CMOS

26p AD
AADD16281

MP* BC107B

34* BC108B

0110339: BC109C

21.50
t3.40*

21.50*
Up*

2200.

Ell 00

Up*

110p*

75p

Sep

Ot  00*
35p

110p
950
P3p

£1.20

LEDS 10p each
RED NO CLIP UV
TIL209 and CLIP 12p*
0  2" RED end CLIP 14p
COLOUR LEDS 211p*

DISPLAYS
0.3" DL704/7 21.00
o -r DL747 C1215
DALO PEN 75p

BC177/8/9
130182/3/4
BC212/3/4
BCY70/2
BC131
BD132
BFY51
MJ2955
MJE2955
WE3055
TIP29/30C
TIP31/32C
TIP41C
TIP42C
TIP2955
TIP3055
TIS43

Plp
50p*
10p*
12p*

13"p*

7400
7401

7774411042

7413

15p
111p

1119p9P4.*:

2/Ip

4000
4001/2

40411602 "NMI::
4011

lap
1110*

ler
IP* 7420

44 1416r 7430 sns 11 sOle" :
20p* 7440 10p* 4015 114p*
10p 7441
lop 7442 ;1550°.: .10°4 14p
11p* Up' 4023 111p*
359
359

77444707

7472
20p
2Sp

: 4024 72p*

* 77447754

4

Mr 404°2825 81°P711:

*7:::77447960 20P11P429**. 404°4042

06p* 404? ??pUr 7491 75p 4050 50p
21.001 7402 40P. 4526 moo.
21.251 74121 32p 4553 04-110.
21.50*

DIODES 0A81/91 Sp

Up. 1N4002 Sp 1144004 Ilp
27p. 1N4148 and 1/4914

2N2648
2142905

NM*
Up*

silicon 4p
BZY88 ZENERS 400mW 10p

2N2926g 11p BRIDGE IA 50V 22p
2143053 10p* 6A 100V Op'
2143055 45p SCR and TRIACS
2N3702/3 111p (BR100 25r)
2N3704/5 10p C106 4A 400V SCR 55p
2N3708/7 12p SC148 10A 400V TRIAC 21
2N3708/9 12p OIL SOCKETS 8/14/16 ALL
2N3619e 111p 14p SOLDERCON 100115p*
2843904/6 17p 1000 £4.O5*
BUSH SETS SO' VERO OIL BREADBOARD

1:225.. 25" x 5" 40r. 35"
x 5" 45r. 25" x 35" 311r.
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Gives audio signal from

200z with variable
201-lz -

amplitude
for system

testing..

DORAM
KITS

CONTAIN
EVERYTHING

DOWN TO
THE LAST

NUT!

'Varicap'
Tuning.*Ultrasonic

filter for Pilot

tone rejection
t

NVc18.4tMix' Controi.
Sensitivity 1.for

26dB quieting.
6 pre-set

station
sel.

CAR FLASHER MIT

Electronic flash unit
which gives constant indicator
flashing rate independent of load.

*New 16 page brochure contains complete
details of kit range.

Big range of kits to interest Radio, Electronic'
*and Hi-Fi enthusiasts.

* Kits sent by return -of -post.
*Each kit designed by specialists, only reliable
and highest quality components included.

SEND FOR YOUR NEW
KIT BROCHURE TODAY
Only 25Pinc. post and packaging.
S = 8%VAT: H = 121496VAT.

I

m
DORAM ELECTRONICS LTD

P.O. Box TR8,
Leeds LS12 2UF.

I enclose 25p please send me by return my
new Doram kit brochure. Overseas orders
except for N. Ireland,please add 10p for
post and packing surface only.
Customers who order this kit brochure
together with Doram's new edition 3

Icomponent catalogue can save 15p, combined
price 70p, on the individual purchase
price for both and obtain two 25p vouchers.

II

I

Measures Hfe, leakage for PNP,NPN, silicon or germanium
transistors. Includes
battery check facility.

PLEASE PRINT IN BLOCK CAPITALS

PE 11/76

Name

Address

Post Code

An Electrocomponents Group Company.
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B. BAMBER ELECTRONICS
Dept PE, 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 10E
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED
FREE WELLER 25W (51425) SOLDERING IRON HIGH DUALITY SPEAKERS, elliptical.
(worth 23.24 inc. VAT) with all orders over 720 only 2in deeyy. inverse magnet, 4 ohms, rated up
Limited period only. Send now. to 10W, El .111 each,or 2 for EX re (qty. difFeuhl

a @liable 12O% VAT.VARIABLE STABILISED POWER SUPPLY,
mains input, 0-24V output, stabilised and current
limiting at 500mA + 32V at SOmA. Brand new by
British manufacturer. Size approx. 7f x 41n,
complete with external Skil 3 -turn pot for voltage
control. Connection data Supplied. t7.
SOW (26-S-25uAj [MEMEL METERS, modem
type by Sangarno Western. display area x 181n
with 2 mounting lugs. (Can be zeroed loft or right
hand.) 31E6 each, while stock. last.
MAINS ISOLATION TRANS..° . Tapped
mains Input, 240V at 9A + 12V at 500rnA output.
New, boxed, made by Gardners. L12.
PLEXIRLE HEATER STRIP, 240V cc.. 150W.
approx. 1 metre long (insulted with flbregialt.)
with mains connector block. Many, many use.
sip each.

H EAVY DUTY RELAYS, 24V I c. operated
(will work on 18V) 3 heavy duty make contacts
(around 10A rating) + 4 change over cOntacte
.1. I break contact. New. complete with
mounting bracket (Ideal for twitching HT on
Linear..) Meny trees for this high quality
unit. 8140 each.
Good Ouelily Preset. Gusges, 28in dia.
flange mounting. 3 models avail. 0-60 Ibreq.in.
0-100 lb sq. in. 0-2001b/,q. in, state which ti 1S
e ach.
2N3055 type Transistor.. O.K.. but unmarked.
5 for VI.

11.V IRONS, SCREW -IN -TYPE, 4 for lip.
SLOW MOTION MOTORS (suitable for pro-
grammers. displays. etc.) 230-240V a.c. input.
rotation between I and 2 revs per minute.
LI 25 each.

MINIATURE PLIERS High quality "Crescent-,
ma. in USA. 64311 + VAT (Up).
SID[ CUTTERS, high quality "Crescent". made
in USA, 24.46 a VAT (dip).

MIXED COMPONENT PACKS, containing reels -
tors, capacitor.. witches. pots. etc. All new
(random .amp) bag revealed approx. 700
items), LE per pack, while Mocks last.
TUNED COILS, 2 section colts, around 1M112,
with a black smart tuning knob, which moves
an internal core to vary the inductance, many
uses. easily rewound. 3 for Np.

T03 translator Insulator sets. 10 for 10p.

MINIATURE 2 PIN PLUGS AND SOCKETS
(fit Into gin hole, pine enclosod, with covers for
chisel. mounting or can be used for In -line
oonnactora). Bargain pack of 3 plugs + 3 sockets
+ covers. lip.
MOO MMMMMM S (magnetic devicu). Contain
9 mIcroswitches (suitable for mains operation)
with 9 rotating camp all individually adjustable.
ideal for witching disco light., displays, etc.,
or induatrial machine programming. (Need
Now motion motor to drive cams, not supplied)
9 switch version LI 50.
HEAVY DUTY HEATSINK BLOCKS and illed
base area 2fin x 21n. with 8 frop total height
2 in Blip each.

P.O.D. DISPLAYS, digit
blight 0.3in red, with decimal points. 1500 to
200V (nominal 180V) operation. T.se are high -
volt Industrial type and therefore brighter than
normal displays. All brand now. AT THE
BARGAIN PRICE OF Np PER DIGIT. TYPE 332
(two digits in one mount) XI each, TYPE 333
(three digits on one mount( MIS. (Sorry, no
single digit available.) Data Supplied.

BSX20 (VHF Osc/Mult). 3 for Hp.
BC108 (metal cent. 4 for Sep
PBC 108 (plastic BC106), 5 for lip.
132-Y51 Transistors, 4 for Np.
BCY72 Transistors, 4 for MN.
MP NAM type TOO Tron.istora, 12 for Np.
BF152 (UHF ems/mixer). 3 for Np.
2N3019 Fet., 3 for lip.
BA121 Varicap Diode.. 4 for KN.
1N514 diodes. 10 for Np.

SMALL MAINS SUPPRESSORS (man chokes.
Meal for tech°. H141 Inputs. etc.) approx. gin x
Igin. 3 for lOp.
PERSPEX TUNER PANELS (for FM Band 2
tuners) marked 85.108 MHz and Chump!. 0-70.
char numbers, real blacked out, smart modem
appearance. size approx. if in x If in. 2 for 3Sp.
Lead suppressor. (10koron) for mobile plug
Nods. 4 for Np.

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED
ALU-SOL ALUMINIUM SOLDER (mode by Mu it,
cote). Solders aluminium to It.if or copper.
bra., stul. nickel or tinplate. 16 ..w.g. with
multicore flux, with instructions. Approx. t metre
coil 30p pack. Large reel (approx. 12 metre.)

Hin polythene chassis mounting fueholders.
6 for Up.
I.C.'a, some coded, 14 DIL type. untested.
mixed, 20 for Up.

Mobil. Converter., 24V DC input 19.8V at
appro. 3.4A DC output, fully stabillood. UU
each (ideal for running 12V car radio from 24V
lorry battery).
R/S Midget 3 pole 4 wey, rotary switches.
411p each.

We now Hock Spiralux Tools for the electronic
enthusiast. Screwdrivers. Nut Spanners, BA and
Manic slue. pop rivet guns. etc. S.A.E. for Ilet.

I.F. Ca., fin square. suitable for rewind, 8
for Np. + 12+% VAT.
Miniatur. earphones with min. jack plug. 2 for
sip + 121% VAT.

TWIN I.F. CANS, approx, tin x fin x lin high.
around 3.5-5MHz, 2 worst* transformers In
1 can. internally ureoned. 5 for Up + 125% VAT.

Dubilior Electrolytic., 5041F, 450V, 2 for Up.
Dubllier Electrolytics, 100uF, 2750, 2 for Up.
Plossoy Elutrolytics, 4700F, 630. 3 for Np.
TCC Electrolytic., 100010, 3051. 3 for OM.
Messily Electrolytic,. 10001F. 100V. Np each
(3 for LI).
Dubliier Eloctrolytics, 50000F. 35V. Np each.
Dublher Electrolytic.. 50000F. 50V. Np mach.
ITT Electrolytic.. 11800..F, 250, high grade. screw
terminals, with mounting clips. Np eoch.
Ploseey Elutrolytics, 10.0000F at 83V. lip each.
PINNY Cathodray Capacitors. 0-0-4uF at 12 .5kV
DC. Screw terminals. Li 50 each.
PLEASE ADD 125.4 VAT TO ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LIST.

TV PLUGS AND SOCKETS
TV Plugs (met.. type). 5 for 110p.
TV Sockets (mot. type). 4 for 10p.
TV Line Connector. (back-to-back 9oc4eits.
for Sep. Meas. add 12.i% VAT.

PLUGS AND SOCKETS
N -Type Plugs 50 ohm. Np each, 3 for MM.
N -Type Sockets (4-hoN chamois mounting), 50
ohm. (a small coax lead type). Sip each.
PL259 Plugs (FIFE). brand new, packed with
roducors. Hp or 5 for U.
50239 Socket. (PTFE), brand new (4-hoN fixing
type), lip each or 5 for t2. ES.
25 -way ISEP Plugs and Sockets. 111. Nt (1 plug
 Nat).
Plugs and sockets cold .parately at Np each.
Bulgin Round Free Skts. 3 pin, for mains Input
on teat equipment. etc.. Np each.

WELLER SOLDERING IRONS
E XPERT. Built -In -spotlight illuminates work
Pitol grip with fingertip trigger. High efficiency
coop...3113.ring tip.
EXPERT SOLDER GUN. tele .4. VAT GAM
EXPERT SOLDER GUN KIT (spare bits case.
etc.), [91111 + VAT (Tap)

ITS, PAIR. Np VAT (Sp)
MARKSMAN SOLDERING IRONS
SP15D 15W 6,1 + VAT (24p)
SPUD 25W 1,3 VAT (tip)
SP25DK 25W  bits. etc. kit MU + VAT (31p)
*WOOD 40W 6344 + VAT (Np)
B ENCH STAND with spring for Marksman Iron..
CIU + VAT (lap)

SITS
MTS for 15W. Op a VAT (p).
MT4 for 25W, Up a VAT pp)
MT10 for 40W. lip + VAT Op)
TCP1 RE CONTROLLED IRON.
(11.110)Temporature controlled iron 8 PSU. U0 + VAT

SPARE TIPS
Type CC single flat. Type K double flat fine tip.
Type P, very fine tip. LI each + VAT pp).
ALL SPARES AVAILABLE

MULTICORE SOLDER
Sloe 5 Saybit 11 ..w.g. in alloy disponser, 32p
+ VAT (3p).
Sloe C1SAV18 Sorb* 18e.w.g.. Np VAT (4p).
Size 12 sAverr 16..w.g. on plastic reel MOO
+ VAT (11p)

Terms of Business: CASH WITH -ORDER. MINIMUM ORDER 21, ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00.

obredlitdy177,71,
Complete with threeEls 33
100 sat t coloured lamps
that flash mdoPennentol

at random

Sound to Light 600
TYPE A SPOT

MASTER UNIT "TZ'.......mempr CHANNEL (less I."
11

E30.95
*eV,' sow:A T ftiikh

TWIN)

BANK 6 LIGHT
L ENGTH

less lamps

14 ',. inches UNI T

FIt8tong0--tt----L
l. ,,,,..

e

Fntmor1035

-.'VE---9.55

FA,

*5 TWIN BANK 12 LIUNGHT
T

y .4444, Length£6-90 £1.26
- 31i;

RED, YELLOW.GREEN
100 WATT SPOT LAMPS

CLEAR
BLUE. C1148 mch

B.C. or .S. fining

st POOSP S Iktl UOP Volpod POST &PAWN
I oom Ia ow Ono. x,n r.I I

(less lamps)

Fitting £1560 FA,0,£17.00

Saul 2 flu illustrated leaflet & race rn

ALBEN ENGINEERING CO. LTD.,
DEPT PE THE CRESCENT WORSTNORNE,
BURNLEY LANCS. Tel Burnley 20940

Vero

Veroboards are available with
0.1" x 0.1" or 0.15" x 0.15"
matrix with holes, in 15 sizes.
A new catalogue describing
Verostrip, DIP boards, Plastic
x Metal cases, Veroboxes etc
is available (price 10p + S.A.E.)

RCS

DI 1_[1113 0 0

Vero Electronics Limited, Retail Dept.,
Industrial Estate, Chandler's Ford, Hants., SO5 3ZR
Telephone Chandler's Ford 2956 (STD 04125)
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barcla
CBM

111127111813  8 -digit
or 5-digit+2 Exp.
 Full trig and log
functions  So. root
 Reciprocals
Y., X., n 
Register exchange
 Memory plus
 Store recall
 Sign change
 Algebraic logic.
£11.70*
4140R -10 -digits, 2 exponents, Full log
e nd trig functions. X., Reciprocal, IT,
X root of Y. Polar rectangular co-
ordinates, 2 -store memory. Recharge-
able. Mean and Standard deviation.
(R) £2850
15R4190R. 10 -digit, 2 Exp. 90 function
pre-programmed, metric conversions.
Extra functions to the 4148R:-Perrne
and combinations. Gamma. Poisson and
Binomial distributions, factorial, corn -
pies numbers, hyperbolic functions,
linear regression and Integration of Y
fix). (R) £39.95
BR11100-Similar to the 4148R. Green
display. Battery operated. £19-40*

SINCLAIR
CAMBRIDGE
SCIENTIFIC
5 -digit  2 Exp 
C & CE key  sin 
cos  tan  arcen
 arccos and tan
 reciprocal  E to
the X  natural log
 antilop  memory
+  memory -
 memory exchange
 memory cancel
 EE exponent
 change notation
 PLUS a degree
radian switch.
ONLY
OXFORD 300-
Larger version of above. £12-49*

DECI MO
VATMAN-
S CIENTIFIC
Large green display,
8 -digits, 2 exponents,
4 trig log functions
10c...
Radian degrees.
Exchange,
Memory, 77,
Reciprocal. X. etc.
Single Function
keyboard. 20 hr
battery lite. £23.80

£10.54

SUPER-VATMAN-Similar to above
but with full -function memory, X'
Recinrical. 77. 3/ . £11.50

ROCKWELL
44RD. 9 -digit
or 5 -digit & 2 Exp.
Green display.
Store. Similar to
the 63R less
factorial
£17.55*
64RD. 12 -digit or
8-digit+2 Exp.
Additional to 44RD:
Polar rec., co-
ordinates, log, rad
or grad.
£22.20*
63R -8 -digit, 2 exponent. 10 Mem-
ory. 2 -level parenthisis. All trig and log
functions. Degree radian. Factorial.
Reciprocal. 77', A,/ etc. Rechargeable.
(R) £2395
Including recharger.
SIR -Green display. 8 -digits. All trig
and log functions. (R) £20. 42

L.C.D.
KLC3
L.C.D. Constant display
Shows Hrs, Mins &
pulsating secs. Chrome
finish with Stainless
Steel back and FREE
Adjustable S/Steel
bracelet. £22.88

KLC5
5 -Functions. Shows firs, Mins
pulsating secs. Press button
once for Mth & Date. Twice
for Secs readout. Auto -set
back to time) Plus 'Nile
Lite' for viewing In dark.
Stylish Chrome finish.
S/steel back. FREE matching
S/steel bracelet. E32.88

KLC6
SWISS MADE -Solid
S/steel throughout.
Constant dIsp., shows
Hrs, Mins, pulsating
Secs. Single Command
Button -Press once for
Mth & Date, twice for
Mins & Secs. Auto -reset
back to time. 'Nite-Lite'.
FREE matching Sisteel
bracelet. £38.98

Or in Heavy Gold Plate
on Solid S/steel with
Gold Plated bracelet. £41.61

TECHNOLOGICAL   fb PRECISION PRODUCTS
ELECTRONICS

The 7.41(CON
range of Quality

,,,,eflectronic Watches
L.E.D.
KEDS
5 -Functions. Shows Hrs, M
Sees, Mth & Date. 4-Yr
calendar. Beautifully
finished with S/steel back
& FREE Leatherette
Strap. £18.47

KED6
A fantastic 6 -Functions -
window display shows
Hrs, Mins, Secs, Mth 6
Date. Day of week In
letters. Single button.
Auto -hold & Fade-out.

I 4 Yr calendar. Case in
Heavy Rhodium on Brass
+ S/steel back. FREE
matching S/steel
adjustable bracelet.
£27.33
KED6 PLUS
Month 8 Day of the Weak
in Letters! Shows Hrs,
Mins, Secs, Date, Mth 6
Date, Day of Week, Auto
4-Yr calendar, A.M./P.M.
Set/Indicate. One of the
most sophisticated
watches at this price.
Accurate to within a few
secs a year. Finished In
Satin Stainless Steel with
FREE matching Steel
bracelet.
£34.62 ONLY

All come In FREE Presentation Box.
All Zycon watches carry our 'NO QUIBBLE' 1 Year Guarantee!

4525-8-d !pit, 2 Exp.
100 step programmable.
R.P.N. Full log, &
trig functions. X Y
Exchange, exponent
key, change sign,
memory, 4 roll stack,
skip, delete, accesable
additional programmes
within the 100 step.
(R) £3955
4520-Non-programmabie
version of the 4525 incl.
rnem + x2, deg. & Red.
(R) £21.20
4510-8-diglte. 3 level stack
log functions. V . TT.
Memory etc.

NOV US

SEI-11116. re.
.....

All trig and
Reciprocal.
L13.50*

NEW 4640. 10 -digit, 2 Exponent. 54
functions. 4 -level Roll Stack. 3 fully
addressable memories. Logs, Trigs,
Stet & Metric Conver- "710
sions etc.
4600 -Same but
Algebra IC (R) £47.10
4515 -100 -step programmable version.

(R) £3310
£17.80*
£16.65*

Financier 100 -step
(R) £3950

£16.50*
11035 -100 -step programmable Statisti-
cian. Rechargeable. (R) £39.50

6010 -Metric
6020 --Financier.

6025 -Rechargeable
programmable.

6030-StatIstIclan.

TEXAS
SR50A-10-digit. 2 ex-
ponent. Rechargeable.
All trig and log
functions.
Hyperbolic. X to the
root of Y. Radian
and degree.
Factorial. Memory
etc.

(R) £2995
Including
recharger
SRS1A-As above but with 3 indepen
dent memories. Linear repression.
Mean. Variance. Standard deviation
Permutation. Random number genera-
tion + 20 basic conversions and their
Inverse. Rechargeable. (R) E43.90

including recharger

SR56-100 step
programmable.
10 -digit, 2 Exp.
10 Independent
memories, all log,
trig and statistical
functions. Can be
programmed for
mathematics,
electronic
engineering,
statistical,
financial and
navigation.

£64.90 (R)
SRS2-224 programme steps. 20 Inde-
pendent memories. 9 level parenthesis.
Card programmable. Supplied with
20 blank magnetic cards and programme
manual. FREE any one of the following
pre -programme manuals: 1. Statistics.
2. Electrical Engineering. 3. Math-
ematics. 4. Finance. Each worth E25

£208.33 (R)

THE ROCKWELL
STAINLESS STEEL 24K
24K -Stainless -
steel Slimilne.
Green display.
Beautiful
leatherette wallet
to hold pen,
note -pad and
credit cards
(all Included).
Full memory.
VV.
Click -buttons.
Rechargeable.
Including recharger (R) £1950

CASIO
FX-20-Full trig and log
functions. 8 -digit
mantissa or 8 -digit
mantissa and 2 -digit
exponents. 10" to
10-". Bright green
display. Full sin,
cos, tan, Inverse
sin, Inverse cog,
Inverse tan. Log X
end Inx, ex, a0,
V , Reciprocal
Degree Radian
conversion.
Memory and
exponent key.
ONLY
£15.65*
FX-15-As above but larger and In-
cluding a larger display. 0. key. 7T key.
Reciprocal key. ONLY £19.25*
FX-101-De Luxe model with similar
functions to the FX-15 but 8 -digits + 2
exponent 10 to 10.--".

OUR PRICE £23-50.4*

OP ALL ITEMS CARRY A -9
FULL YEARS GUARANTEE

lit:at

Free B.S.I. approved adaptor.
(R)- Free recharger.

`ADD 0% VAT TO ALL PRICES_

DECI MO DIGITAL CLOCK/RADIO
02.95 OU PRICE

incl.R VAT olusAl pde LARGE DIGITAL READOUT
This is the most unique clock/radio In the
country today having a soft II" high orange -
glow digital readout which Is completely
silent and non -pulsating. In a beautiful teak
style cabinet with up-to-date VHF/MW radio.
You can awake to soft music or alarm -and
If you want up to 10 minutes more -just press
the 'Drowse' button. Automatic 80 minute

sleep' button In case you drop off while the radio's on

ORDER FORM
_

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to THURS
BETWEEN 2 8 5 p.m. 01-458 4755. SUNDAYS 10 e.rn. to 1 p.m.
To: BARCLAY ELECTRONICS Dept. 10PE.
1115 FINCHLEY ROAD. TEMPLE FORTUNE, LONDON N.W.11

Please send me

with/without optional mains adaptor. I enclose cheque/money order total

value Please add 55p to all Items to cover p. 6 p.

NAME

ADDRESS

bar: .
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c
GOOD NEWS FROM tannoirseur

THE NEW BD2/A
Based on the popular BD2, the new BD2/A offers the hi-fi enthusiast all the
features usually associated with Connoisseur turntables, such as low rumble,
wow and flutter, plus the addition of an automatic pick-up arm lift-off at the
end of the record. This is achieved by an ingenious, though simple, electro-
magnetic system, which avoids having any physical contact with the pick-up
arm It is possible, therefore, to use top quality cartridges, tracking at less
than one gram, without putting any extra side pressure on the stylus.
The BD2/A comes either as a chassis model, or mounted on a slimfine plinth,
standing on rubber anti -vibration feet, finished in genuine American walnut,
and fitted with a bronze, hinged dust cover. For those with restricted space,
a compact plinth measuring only 134' 154" 54" is still available.
Specification
Rumble - 65dB when measured in accordance with DIN 45539 using
weighting network, referred to 7cm/sec. at 330Hz.
Wow and flutter Less than 0,1%.
Hum level - 80dB.
The BD2/A sells for a recommended price of only E55.00 + VAT. Ask your
local hi-fi dealer, or write to the factory, for further details.

01116080ETV
Manufactured by:- A. R. Sugden Er Co (Engineers) Ltd., Atlas Mill Road, Brighouse, West Yorkshire, HD6 1 ES.
Telephone: Brighouse (04847) 2142. Telegrams Et Cables: Connoiseur, Brighouse.

New to the UK from PRONTO
Battery operated LCD read out
CALENDAR CLOCK KIT -crystal accuracy
Bold Digits -runs on two Penlight Cells.
Now is the time for the hobbyist to move into Advanced
Technology with Pronto!
PRONTO MODEL 301 - The first completely portable liquid
crystal display, digital CALENDAR CLOCK KIT offered in the
United Kingdom.
'Battery operation - two small alkaline cells give a minimum
life of 12 months.

Superb accuracy through crystal control - of 3 minutes a year
"Wide angle display with inch digits
'Push Buttons give choice of 3 display modes - hours minutes
on 12 hour display with flashing colon, or seconds, or date.

PRONTO 301 comes complete with easy to follow

instructions AT £29-50 including V.A.T. You save
Pounds off the recommended retail price of a
comparable made up clock.

TERMS: Cash with order - make a cheque and/or postal order
payable to PRONTO ELECTRONIC SYSTEMS LIMITED.
(P & P - U.K. £0.45 Overseas £1.50)

IS:59
PRONTO Fluorescent
Display Alarm Clock KIT

Wake up to the electronic age with the
new PRONTO 304 Alarm Clock
 Large Bright Green Display
'Alarm with 10,minute 'snooze' feature
'AM/PM indication and simple setting
'Automatic brightness control on digits
governed by room lighting

13:59
es es 0 PRONTO

 Ingenious gravity alarm - time setting
mode switch  Full assembly instructions

AT f15-50 including V.A.T.
With all PRONTO products - enquiries
from the Trade, as well as the Hobbyist,
are welcome, and you can also buy
individual components!
PRONTO CONSTRUCTOR'S CLUB
When you buy your first Pronto kit
you're automatically a Member of the
PRONTO CONSTRUCTOR'S CLUB. It
will not only keep you in the picture on
new ideas and kits . .. but gives you
FREE a £2 Voucher against the purchase
of your next kit!
Isn't it time you joined the Club?

r- Please send me

1

I 1

L

PRONTO 301 KIT/S
AT £29.50 EACH (Plus P & P1
PRONTO 304 KIT/S
AT £15.50 EACH (Plus P & PI

My cheque/P.O. for is enclosed

NAME

ADDRESS

Pronto Electronic Systems Ltd.
645/647 High Rd., Seven Kings,
Essex IG3 8RA. 01-599 3041

Reg office No 1081707 J
862 Practical Electronics November 1976



DISCOUNTS
SHIPMENT MADE VIA AIR -POSTAGE PAID

3 DAYS FROM RECEIPT OF ORDER
THESE DISCOUNTS APPLY TO TOTAL OF ORDER - SPECIALS INCLUDED

10% OFF ON ORDERS OVER VI 5
15% OFF ON ORDERS OVER £50

LARGE QUANTITY PRICING AVAILABLE ON REQUEST
PLEASE SPECIFY ITEM AND QUANTITY

TIL
7400 00-10o
7401 11

7402 11

7403 11

7404 13

7405 13

7406 22

7407 22

7408 14

7409 14

7410 10

7411 16

7413 29
7416 22
7417 22

7420 11

7422 22

7423 22

7425 22

7426 23

7427 22

7430 12

7464
7465
7472
7473

7474
7475
7476 a
7483 70

7485 80
7486 24

7489 1-50
7490
7491
7492
7493 35

7494 45

7495 49
74% 55

7432 22 74100 79

7437 25 74105 60

74107 27

74121 28

7441 60 74122 SO

7442 55 74123 55

74125 SO

74126 50
7445 75 74141 68
7446 es 74145 75

7447 73 74150 59

7448 80 74151 60
7450 12 74153 56,

LOW POWER

7438 21

7440 11

7443 SS

7444 60

74100 10-16
74102 16

74103 16

74104 18

74106 18

7010 16

74120 16

74110 16

7414/ 09

7451 £0-13
7453 13
7454 10

7460 11

21

21

22

26
26
37

74151

74155
74071
7417/
74171
74174
74178
74185
741116

40
71

44

(0-16
18

18

27

3$
38
41

85
38

LOW POWER SCHOTTKY
74/500 (-23 70.532 25

741502 23 74540 30
741504 23 741542 00
741508 25 741574 40

741510 23 741990 BO

741520 23 741593 80

HIGHSPEED
:4000 00-16
74001 16

74004 16
74008 16
74010 16
74011 16

74010 16

74021 16

SCHOTTKY
USW 13

71502 30
74503 23
74504 30

70122 N. 10
74030 18
74040 16

74050 16

74Hi/ 18

74051 20

7405,20
74060 21

74518
74510 23
74520 23

11000 (NATIONAL)
0051 00-33 8214 (0-93
8092 33 8220 93
8095 76 8210 1-42
8121 49 8520 71

8121 68 8551 91

8110 1-20 8552 1-37
8100 1-12 8554 1-37
8210 1-92 8810 41

11000 (111/011RTICS)
8263 3-79 0267 1-79

11000
9002

9301

IC SOCK
SOlder Tail  lOw pr01110

- 1 24 in8 pin 1 p

14 pin -12 28 pin
16 pin -13 40 pin
18 pin -19

wire wrap - gold plate
pin 0-30

74154
74155
74156
74157
74161
74163
74164
74165
74166
74173
74175
74176
74177
74180
74181
74182
74184
74185
74190
74191

74192
74193
74194
74195
741%
74197
74198
74199
74200

74132

-M
75
71

71

95

90
1-10
1-25
1-15

95

95
95

85
80

2-50
so

1-55
1-30

95
95

90
85
95
72

1-00
75

1-70
1-70
3-90

75190 1693
71/91 80
71193 81
711.95 89
74198 1-53
74(164 1-53
711165 1-53

741595 1-20
7415107 35

7416161 1-20
7415193 1-30
7415197 1-20

74051 (0-25
74052 20

743174 32

701101 35

740102 35

740103 /0
7411106 40
7411108 40

30 74522 23
74532 35
71574 23

8811

881/
8822
8830
8811
8836
8880

10-38
40

1-42
1-42
1-42

27

73

(2402)

2101-1
5203

CMOS
4010A
40014
40024
40066
40074
03014
40016
4010A
40116 22 40284 81 40/26 29

40124 21 40304 37 45164 169
40134 37 40354 1-01 4520A 1-31
40144 1.22 40164 99 45854 1-71
40156 1-22 40424 1-21 49014 31

40164 44 40194 18

40174 91 40506 46

71000 24 74C74 72
74002 35 71076 1-07
74(04 47

74(00 47

74(10 41

74C20 41

74(42 1-36
74C73

CALCULATOR CHIPS
C15002 12 digit, 4 function fixed

decimal - battery operation
40 pin 11-99

CT5000 12 digit. 4 'unction plus
memory. fixed decimal
24 pin 2-06

MM5725 0 digit, 4 function,
doming decimal 28 pin 1-37

kr15736 6 digit, 4 function, 95,
battery operation 18 pin 2-78

61645738 8 digit, 5 function plus
memory and conslanl
floating decimal, 95
battery operation
24 pin 2-78

MM5739 9 digit, I function, 9V
battery operation 22 pin 2-78

21 401114 89 40664 72
21 40204 1-22 40684 36
21 40214 1-13 40694 36

1-10 40224 90 40714 22
22 40234 21 40726 29

1-46 40244 72 40734 32
47 10254 21 4075A 32
44 40274 48 40714 32

74(107 91

74(151 1-83
24(154 2-21

74(157 1-38

74(160 2-05
90 74(161 2-05

74C162 2-05
74(163 2-05
74(164 2-21
74(173 1-83
74(195 1-90

SOC95

80097 94

CLOCK KIT
6 Digits (NS71L)
MM5314 Clock Circuit 19'50
2 PC Boards Clock & Display
All Transistors, Resistors
Capacitors & 3 switches with Schematic
& Instructions

4 Digits (NS74)
MM5312 Clock Circuit
1 PC Board £7.00
All necessary transistors, resistors,
capacitors, diodes & switches.
With schematic & instructions

7001 CLOCK CHIP
4-A digit, 12-24 hr. alarm, timer & date
circuits with data 104-00

DIM CHIP 41/2 DIGIT
MM 5330 - P channel device provides
all logic for 41/2 digit roll meter. 16 pin
DIP with data 1111

NOVEMBER
SPECIALS

LINEARS
311 £ 45
309K 61

340T +5 82

341 +15 82

370 80
555 29

1310 1-25

MEMORIES
1103 £ 61

1702 5-75
5203 6-00
5260 72
5261 72
5262 84
F93410 97

TTL

7410
7438
7454
74151
74153
74154
74192

.08
.12

.08

.38
.36
.59

.68

2102 RAM
1024 bit fully decoded stalk RAM
011/711 compatible - 16 pin DIP £1_50

JUMBO LED
Red 7

Green 7

Yellow 7

6460738

dig,' inulleneved - Iive locution -
r Mem operation 2 iter memo, - noming
decimal - indeperideni ronuarn -
inierfaconolth led min inn, 4524mcn -
 5 ban. op... 24 pin 11-30

MISC DEVICES
LAN 2201 FM gain block 14d8 inDIP (1-03
ULN2209 DI gain block 48411 mDIP 1.03

2513 64  8 5 character generator 7-00
CA 3046 Transisior array 11 pin DIP 55

8038 FUNCTION GENERATOR
Voltage controlled oscillator sine.
square. Iriangular outpu116 pin DIP wills
data £2.00

11MEMORIES
1101 256 bit RAM 8405

16 pin (1-09
1103 1071 bit RAM MOS

10 pin 1-97
17024 2001611 static PROM

elect. pros. - UV eras.
24 pin 10-50

2102 1024 bit static RAM
1311./TT1. comp. 1 ms
16 pit, 240
Same as 2101 except 50Ons 2-25
2048 bit stalk PROM
elect pros. - UV eras.
24 pin 7-55

5260 1024 bit dynamic R4M
MOS 16 pin 1-35

5261 1024 bit dynamic RAM
MOS 16 pin 1-35

5262 2048 bit dynamic RAM
MOS 22 pin 1-55

7419 64 bit ROM TTL 16 pin 1-79

02523 256 bit PTIOM SCHOTTKY
16 pin 2-75

193410 256 bit RAM bi-polar
16 pin 1-50

74187 1024 bit ROM TTL
16 pin 4-00

71200 256 bit RAM tri-state
16 pin 1-39

CLOCK CHIPS
MM5311 6 digit multiplexed BCD.

7 mg 12-24 Hr,
50-60 Hz 28 pin 0117

MA15312 4 digil multiplexed BCD,
7 se' 1 pps. 12-23 Hr,
58-60 Hz 24 pin 2-23

MM5313 6 digit multiplexed BCD,
7 seg 1 pps, 12-24 Hr,
50-60 Hz 28 pin 3-07

MM5314 6 digit multiplexed 12-24 Hr.
50-6011z 24 pin 3-07

MA15316 4 digit, 12-24 Kr, 50-60 Hz,
alarm 40 pin 2.78

CT7001 6 digit, 12-24 Hr, 50-60 Hi,
alarm, timer and
dale circuits 24 pin 4-80

I

LED'S
n4f4
MY 50
651.100
651102
SC209-0
MV 5020
6195020
MV 5020
MV5020

10'

Infra -red 10-18
Mini LED red emitting  axial
Mini red LED point
Mini red LED - diffused
Mini red LED - diffused
!Limbo red - diffused
'Limbo green - diffused
Jumbo clear
'Limbo amber

LED DISPLAYS
MANI Red .27" CA
MAN2 Red 57 dot mania .35"
MANIA Red .127" CC
MANS Green .27" CA
MAN6 Red .6" CA
MAN] Red .27" CA
MAN8 Yellow .27" CA
MAN66 Res] .6" CA spaced seg
DLIOA Red .26" CA
656711 tied .27" CA

Red 25" C(

alp
10p

10p
10p
12p
12p
15p

12p
12p

-`4R

L1.50
2-95
-IS

2-03
2-93
-97

2-03
2.43
24111

-89
-49

IN CAPACITORS
SOLID -DIPPED 20%
.1 mid
.33 mid
I mid
2.2 mid
2.2 mid
4.7 old
6.8 mid
6.8 mid

355 ISp
359 150

,35V 15p
20V 15p
359 15p
166 160
6V 18p

50V 21p

10 mid
10 mid
15 mid
22 mld
13 mid
47 mid
56 mid

I6V
259
10V

16V

106
6V
6V

21p
Dp
22p

VP
2.5p

2.5p

250

MULTIPLE DISPLAYS
65633 3 digit .12" red LED 49
HP5082- 5 digit .11 red LED 1-80

7405

HP5082- 4 digit .11 red 182)74141-70
SP -425-09 9 digit .25 gas disch.

ri°

Date sheets on request. Add 20p ea. it
item is priced below 50p each.

LINEAR CIRCUITS
100 Pos V Reg 'super 7211 10-i 49
301 Hi Pert Op Amp mDIP 105 21
302 Volt follow, 105 49
304 Neg V Reg 105 56
Los Pm V Reg I0-5 60
307 Op AMP 'super 7411 mDIP 10-5 44
MI Alf iro Pier Op Amp mDIP TO -5 69
309g 59 IA regulator 10-2 1-25
310 V Follower Op Amp mDIP 75
31, Hi perl V Comp rnDIP TO -5 67
319 Hi Speed Dual Comp DIP 82
3207 Neg Reg 5, 12, TO -220 1-13
320K Meg Reg 5.2, 12 10-3 1-32
322 Precision Timer DIP 69
324 Quad Op Amp DIP 1-23
339 Quad Comparator DIP 146
3406 Pos V reg 156. 66.86. 125,

155, 185. 2451 803 1-48
3402 Pos 5 reg 155. 65. 85, 126.

155. 185. 2410 10.220 1-23

370 ACC/Squelch AMPI. DIP 92

372 Al Slop deleclor DIP 51

373 AM/314/SSG Strip TO -5 35

176 Pos 5 Reg mDIP 38

300 2L. Audio Amp DIP 93

360-8 Am Audio Amp mDIP 1-02

181 to Noise Dual preamp DIP 1-13

382 to Noise Dual prearnp DIP 1-13

531 High Slew rate Op Amp 2-07

540 Power driver TO -5 1-38
550 Net V Reg DIP 62

555 Timer mDIP 41

5564 Dual 555 Timer DIP 142
560 Phase locked loop DIP 2.23
562 Phase locked loop DIP 2-23
565 Phase locked loop DIP TO -5 1-38
566 Function Gen inDIP TO -5 1-31

567 Tone Decoder mDIP 1-38

709 Operational AMP TO -5 or DIP 31

710 Hi Speed 5011 Comp DIP 24

711 Dual Difference Comp.. DIP 51

723 V Reg DIP 44

733 Dill. video AMP( 10-S 63
739 Dual He Peri Op Amp DIP 75

741 Comp Op Amp mDIP TO -5 29
747 741 Dual Op Amp DIP Sr TO S 51
741 Frei, Adj 741 mDIP 31

1304 DI Mulpr Stereo Demod DIP 75

1307 FM Mules Stereo Demod DIP 52

1456 Op Amp rnDIP 91
1458 13...n Comp Op Amp rnD1P 44

11100 Stereo multiple., DIP 1-73
mg Quad Ampisher DIP 38
7524 ChM (Ore IMMO!), sense Amp 1-20
7525 Dual tore memory sense Amp 92
4034 Voltage toner. oft. ell 268
0064 9 DIG Led Calls Dry, DIP 1-58

75150 Dual Line Driver DIP 1-27

75451 Dual Perepheral Driver ODIP 24
75492 DWI Peripheral Driven ODIP 24

75.453 0511 Dual Periph Driver rnDIP 24
75491 Quad Seq Driver for 1113 DIP St
75,92 Her Digit driver DIP 63

t-25 N

24 9309 56 9601 62

72 9112 56 9602 56i

-36
-42

SHIFT REGI
MM5013 102.1 bit accum. dyn.

8 pin
6.43,45016 500/512 bit dyn.

pin
Quad 25 bIt
1024 bit multiplexed dyn
8 pin

615-4025
2504

11-20

1-10
95

3-40

UNIVERSAL BREADBOARD -

Silver plated copper circuit board
3-3/16" z 5-1/16". 2 rows of 27
holes for DIP IC's - space for
transistors. resisiors & capacitors.
Versatile and simple for bread-
boarding IC circuil, £1

BAN/WC:PICARD MASTE901ARGE CHABGES

BARCLAYCARD ACCESS EUROCAP-D

Satisfaction guaranteed. Shipment will be made postage prepaid within 5 days from
receipt of order. Payment may be made with personal check, charge card (include
number and exp. date), international money order (include receipt) or bank cheque
made payable in U.S.S

Add 50p to cover shipping and handling if order is less than £5.

The above prices do not include any taxes leviable by a purchasers country of residence.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 3036 / MONTEREY, CA. 93940 USA

PHONE (408) 659-3171
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 ji.
ambiTinternational
Coils, ICs for RFEtAF,Tuners,
Modules for AM FM &TV.
complete tuner kits
Larsholt Signalmaster Mark 8....the most stylish FM tuner kit that

in
details.
£86.95

chassis and pand
The standard

two meters
etc. £65.00

and IF stages.
with muting,

£41.95
and cabinet that

£36.95
tuner kits

is available today. Suitable for even the relatively inexperienced
electronics construction, with clear and consise point-to-point
Performance matches the excellent looks.
International Mark 2...A flexible system, with cabinet,
designed to accomodate a variety of tuner electronics.
system is built around the Larsholt 7253 tunerset, includes
6 preset stations, manual tune, balanced LED tuning, PSU
The above tuners are supplied with prealigned RF
AM/FM a new low cost MW/LW and FM stereo tuner,
mechanical drive, teak effect cabinet.
TV sound the 7700 TV sound module in a chassis
matches the AM/FM tuner.
Please remember to include an extra £3 carriage on complete

Radio ICs Misc. regs etc. Transistors
CA3089E FM IF 1.94t 7805UC 5v IA 1.55' ZTX107 0.14
CA3090AQ mpx 3.75t 78MI2 12v %A 1.20' ZTX1O8 0.14
MCI310P mpx 2.20t TDA1412 .. 0.95' ZTX109 0.14
SN76660N FM IF 0.75 7815UC 15v IA 1.55' ZTX2I2 0.16
TBA12OAS FM IF 1.00 78M20 20v %A 1.20' ZTX213 0.16
MC1350 AM/FM IF 0.70 78M24 24v %A 1.20' ZTX214 0.16
HA1197 AM system 1.40 uA723 5-35v 0.80' ZTX413 0.18
TBA65I AM system 1.81 NE550A do. 0.80' ZTX551 0.18
uA720 AM system 1.40 TAA550B 32v. 0.50' ZTX451 0.18

uA741 op amp 0.40' BF224 0.22
LM3900 quad amp 0.68'Audio ICs MC3401 do. 0.68'

BD165 0.50
BD166 0.54

LM380N 2W scp 1.00 8038 wave gen. 3.10' BD535 0.52
TBA8IOAS 7W scp 1.09 NE555 timer 0.70' BD536 0.53
TCA940E lOw scp 1.80 NE560B PLL 2.50 BD609 0.70
TDA2020 20w scp 2.99 NE561B PLL 3.50 BD610 1.20
LM381N stereo pre 1.81 NE562B PLL 2.50 40673 0.50
sop= short cct protection NE565A PLL 2.50 MEM680 0.75

coil NE566V VCO 2.55' BF256L 0.38
'.49%VAT, others 12.5% NE567V tone trigger 2.50'

Tunerheads for VHF FM and UHF TV (All varicap types)
EFS800 6 circuit high quality 88-108MHz tunerhead 14.00
EF5600 5 circuit high quality 88-108MHz tunerhead 12.50
EC3302 3 circuit (sime spec to LP1186) VHF tunerhead 5.50
5700 UHF TV tunerhead 38MHz IF with 4 way preset 8.00
Modules for IF, decoders etc. (Also available built & tested)
7020 kit 10.7MHz FM IF with mute, AFC, AGC, meter ops 5.25
7030 kit 10.7MHz linear phase low distortion FM IF 7.67
92310 kit Stereo decoder with full pilot tone filtering (PLL) 5.35
93090 kit Stereo decoder, low noise and distortion 6.40
7252 FM tunerset, built - 1uV in, Audio out with mute

and all HiFi tuner features. Varicap tuned.(mono) 24.00
7253 FM tunerset, built 1.2uV in, stereo out, with mute

and all Hi Fi tuner features. Varicap tuned. 24.00
71197 Varicap tuned MW radio module. The best AM
kit tuner, with 75dB AGC, 0.3% THD. 9.65
8001 kit 55kHz low pass ,birdy. filter for stereo radio 1.75
2020 kit TDA2020 stereo amplifier, with special heatsinks 9.35
Famous TOKO COILS, Mechanical filters, ceramic filters, chokes etc.
455/470kHz IF coils 0.30 M41T 4kHz/455kHz Mech Tilt. 1.65
(1st, 2nd & 3rd)IFTs 0.70 M71T 7kHz/455kHz Mech filter 1.65
10.7MHz IFTs 0.32 C455B 8kHz/455kHz ceramic felt 0.55
Variable signal chokes: C455C 6kHz/455kHz ceramic felt 0.55
2mH, 23mH, 36mH, 7mH C050D 6kHz/470kHz ceramic filt 0.60
11.75mH 0.33 CFS107 10.7MHz cer. FM filter 0.50
Fixed chokes: (uH) SFE6.0 6MHz TV sound IF filter 0.80
1.0, 4.7, 10, 33, 47, 100, 3132A linear phase FM IF filter 2.25
22, 33, 470, 1000 0.16 SFD47OB 470kHz ceramic filter 0.75

PLEASE REMEMBER TO INCLUDE VAT - thankyou 1!

If you have read this far, you probably appreciate that AMBIT tends
to specialize in the areas of wireless and TV that most component
sources do notinclude. Our catalogue and price list continue this theme -
with coils, linear ICs etc. Catalogue 40p, price list free with SAE. Post
is 22p per order - unless otherwise stated.

37a HIGH STREET,
BRENTWOOD ESSEX
telephone 0277 216029

Complete the
coupon and

well sendyou
ourcomplete,

newcatalogue.

The new Heathkit catalogue is now out. Full as ever with
exciting, new models. To make building a Heathkit even
more interesting and satisfying.

Clip the coupon now (enclosing a 10p stamp for postage)
and we'll send you your copy to browse through.

With the world's largest range of electronic kits to
choose from, there really is something for everyone.

Including our full range of test equipment, amateur radio
gear, hi-fi equipment and many general interest kits.

And, if you happen to be in London or Gloucester, call in
and see us. The London Heathkit Centre is at 233 Tottenham
Court Road. The Gloucester showroom is next to our factory
in Bristol Road.

Heath (Gloucester) Limited, Dept. PE -116, Bristol Road,
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

rThe new Heathkit catalogue. Out now FREE-1,
!To: Heath (Gloucester) Limited, Dept. PE -116, Gloucestel
IGL2 6EE. Please send me a Heathkit
katalogue. I enclose a 10p stamp for postage.

Name

IX
Schlumberger

Address
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lfor profess/one/soma
BREAK THE SOUND PRICE BARRIER!

with CENTAUR
100W STEREO

With sound -light converter. syn-
chronous motor twin turntables, and
features that give you professional
levels of operation. Full -range heavy
duty speakers.
 4 -channel sound/light converter.

variable speed plus chair
 X -fade and P.F.L.
 Taps and microphone inputs
 Strong wood cabinets. Vynide

covered, 100W output

Delivered U.K.
+ 8% VAT

sound -light
mobile disco
£199.130

INCLUDES CONDENSER MIC AND HEADPHONES
ABSOLUTELY NO MORE TO BUY!'

PUT SYSTEM 7000
IN CONTROL NOW!
AUTOMATIC MIC OVERRIDE

;(;666,6' 66-45"---666.6'
,e 50.196,,,rapia 2.1

 Ready to plug in-no soldering at all
 Stainless steel front panel
 Inputs for 2 ceramic cartridges/tape/

microphone and autotade
 Individual deck controls AND left/right

fader
 Low noise 1- 80d13) 20112-50kHz 1:1013
II CONTROLS-Master. Monitor, Volume,

Selector. X -fade, etc.

BUILT
Mono
Stereo

E37.50
£53.50

MODULAR PCB ONLY
with all electronics
Mono £1850
Stereo £2750
Front panel 1.350

HIGH IN POWER-LOW IN COST!
POWER AMPS 30-120 W.R.M.S.

(120W from £14-50)
SA1208 (120 w.r.m.s./8(1/95V)
SA1204* (120 w.r.m.s./4C1/75V)
SA608 (60 w.r.m.s/811/65V)
SA604* (60 w.r.m.s/4(1/50V)
SA308 (30 w.r.m.s/13(1/50V)

II Only 4

nections
 Distortion

ally 04%
III Single supply rail

(21.00

£14-50

(12.50

(10.50

£9.50

con-  Input-240mV
 Size-bin x 3in

typic- x 1in
II Individually tested

and guaranteed

Power Supplies for
1 x SA1208--PM1201/8 E1160; 2 x SA1208-
PM1202/8 £1530; 1 x SA1204--PM1201/4
E11.110; 2 x SA1204--PM1202/4 £15.30; 1 or

2 x SA608-PM601/11 £11.60; 1 or 2 a SA604-
PM601/4 E11.80; 1 or 2 x SA308-PM301/11
29.90.

Mix it perfectly with modular
SYSTEM 7000 MIXERS
Automatic Mk override
UP to 20 CHANNELS MONO/STEREO/MIXED

Inputs for all sources inc. mag. cartridge
Wide range bass and treble controls
1W monitor power outlet
Echo send/return facility
Feeds most amplifiers
With front panels. ready to use
Individual monitor buttons

I PUT
Mono
Stereo

PCB Modules only
Mono
Stereo

£550
212.00

E5.00
29-00

MIXER
Mono
Stereo

PCB Modules only
Mono
Stereo

E1130
212.00

13.50
2900

Power Supply
£7 -SO

Send or phone your
ACCESS Or

BARCLAYCARD
No for prompt attention.
After 5 0 p m leave your Telephone 01-684 6385:0091I
message on our answer. Shop Hours 9am-5pm (Lunch 12 30-1 301 Sat 9 30arn-5pnl Prices and specifications sJblect to
phOne 01-684 6385 alteration without notice. MaWOrder desk 10am-4pm Mon -Fri

Magnificent
MINOTAUR 100
Professional 100W
Amplifier

Compatible with all Saxon tem
7000 units, this is a superb amplifier
readily adaptable to a wide range of
applications.
 100 w.r.m.s into 80
 Two mixed inputs, wide range bass

and treble controls
 May be operated u a slave amplifier
 Extremely compact (27em x 18cm x

10cm)
 Fully protected against all Incorrect

loads and short circuits
 Plug isolated terminals
 Silver anodised

facia

£49.50

SET ALIGHT WITH STROBE OR
LIQUID WHEELS

SU RRRRRR 0110
 1 flash/2 eece-up to 201*.
 Compact black Sunder, cow
PRO -STRODE
II Giant 50 wall tube
 Discharge energy up toe Jowl.
 External trigger-eel:10 up to 240Y
1150 WATT 1.10Ut12 WHaal PlIOJECTOA
 Complete with wheel and 150 wen tungsten lamp
 Wide range of Writ effects may be attached
spare wheels t4.5

NOW ONLY
019.75

NOW ONLY
0210

£2 1.50

NEW!! NEW!! NEW!!
SYSTEM 7000 LIGHTING CONTROL MK II

Successor to the LIGHTING CONTROL UNIT 'his new SYSTEM
7000 controller offers increased facilities and effects. Note these features
I FOUR channels-up to 1000 watts each channel
 Twin sequencer -1 flash/2wirca-20 ffashes/sec
I INDEPENDENT DIMMERS ON EACH CHANNEL
 IC LOGIC circuitry PLUS RCA 8A Triacs
I STAINLESS STEEL PANEL TO MATCH OTHER SYSTEM 7000 UNITS
NOTE: SOUND/LITE PLUS SEOUENCER PLUS DIMMERS ALL IN THE SAME UNIT

£42.50
OUADRAFECT MODULE-same features as above but pco onry. Ready to connect

SYSTEM 7000 SOUNDLITE
and use £29

THE tried and tested soundlite now in module form AND COMPLETE ON FRONT PANEL.
THREE CHANNELS-THREE KW-INDIVIDUAL CONTROLS PLUS MASTER.
COMPLETE ON PANEL 04.75 MODULE ONLY 06.50

NOW ALSO AT WALLING -
FORD (BETWEEN READ-
ING and OXFORD)
WITH SALES 7 SERVICE
6 DAYS A WEEK

FLINT HOUSE
HIGH ST

WALLINGFORD
OXON X10 ODE

Phone (0491) 35529

SAXON EQUIPMENT IS
DESIGNED AND MADE
IN OUR OWN CROYDON
FACTORY

A423

'441

Reading
M4toWale

Nre Didcot

FLINT
HOUSE

A 329

PRICES ,njude'carr and packing VAT must be added to all orders at V. C.O.D. 65p e. ,a S.A.E. all enou,res please
Orders by post-Please make cheques or crossed P 0 s payable to

SAXON ENTERTAINMENTS LTD.
327-333 WHITEHORSE ROAD, CROYDON, SURREY CR0 2HS

M4 to
London

& M40

TRADE ENQUIRIES
NORMAN ROSE

(ELECTRICAL) LTD.
Lo,dOn 0,837 9111 arm
021-236 4710 Manc^ester 061
lag/ Bracildro Yorks 0274 26 i 4
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Bring 'scope/to your interest.
'There's only one way
to master electronics...

1 Build an oscilloscope.
As the first stage of your training, you

actually build your own Cathode ray
oscilloscope! This is no toy, but a test
instrument that you will need not only
for the course's practical experiments, but
also later if you decide to develop your
knowledge and enter the profession. It
remains your property and represents a
very large saving over buying a similar
piece of essential equipment.

to see what is going
on and learn by doing'.

This new style course will enable anyone to
have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

T

Read,draw and
understand circuit
diagrams.
In a short time you will be able to

read and draw circuit diagrams, under-
stand the very fundamentals of television,
radio, computors and countless other
electronic devices and their servicing
procedures.

1Carry out over 40
wexperimeexperiments on basic

circuits.
We show you how to conduct

experiments on a wide variety of different
circuits and turn the information gained
into a working knowledge of testing,
servicing and maintaining all types of
electronic eauipment, radio, t.v. etc.

All students enrolling in our ITo find out more about how to learn electronics in a new, exciting and absorbing
courses receive a free circuit way,just clip the coupon for a free colour brochure and full details'of enrolment.

board originating from a IWrite to:- British National Radio & Electronics School, I
Computer and containing
many different components
that can be used in experi-
ments and provide an I
excellent example of current (ADDRESS
electronic practice.

P.O. Box 156, Jersey, Channel Islands.
I
I

PEB
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PE
HOW TO SUCCEED

ARE you unpopular at home? Do you wish to extend your
circle of friends? Do you suffer from a guilt complex?

If the answer to any of these is "yes", maybe you should try
the PRACTICAL ELECTRONICS recipe. It's a dependable cure for
any electronics addict who feels in danger of becoming
branded as an anti -social type.

First of all, one important fact must be acknowledged.
Constructing activities isolate one from the family circle for
long or longish periods. Such absences may be warmly
approved, resignedly accepted, or vehemently resented,
according to the individuals involved! Be this as it may,
there are ample compensations for family and friends, no less
than for the constructor himself, to be derived from such
hermit -like activities.

To prove this let us set down a three-part recipe for pre-
serving harmony in the home, for establishing a good reputa-
tion in local society, and finally for looking after number one.
What is more, all the essential ingredients are to be found
within this month's issue.

To maintain good family relations, to demonstrate that all
those hours spent closeted in den or workshop are not just
wasted, we recommend the PE Orion Tuner. As fine an
instrument as you could wish to grace chiffonier, sideboard
or music centre. It will be a permanent testimony to the con-
structor's skill; an object for all to admire and to enjoy.

To further one's reputation outside the home, we recom-
mend the Discostrobe. It's bound to be a winner, a real wow
at the club or church hall on Friday night. Only trouble is
the inevitable demand for the donor's services on this, that,
and every other evening of the week. Firmness is required
here. Fame may bring in its train demands upon valuable
spare time that could severely restrict building activities.
However gratifying public acclaim may be, don't let it upset
your sense of proportion. One simply has to be selfish at
times.

And thinking of number one, how about that Hazard
Flasher for the car. It won't take long to make and what a
blessing it might prove to be one day. (Non -motorists substi-
tute any other "shorty" project from past, present, or future
PE's, according to fancy.)

Other interesting recipes to suit particular occasions can be
concocted from the great variety of designs offered in PE.
month by month. With careful choice of ingredients, one is
certain to achieve success at home and away. So don't feel
guilty about it when you retreat to workshop or den with PE
under your arm. Walk to your hobby head high, as befits one
whose altruism is not at all in doubt.

F.E.B.

Editor
F. E. BENNETT

Editorial
G. C. ARNOLD Assistant Editor
D. BARRINGTON Production Editor
G. GODBOLD Technical Editor

Art Dept.
J. D. POUNTNEY Art Editor
D. J. GOODING
R. J. GOODMAN
K. A. WOODRUFF

Advertisement Manager
D. W. B. TILLEARD
Phone 01-634 4504

P. J. MEW
Phone: 01-634 4181

C. R. BROWN Classified
Phone: 01-261 5762

Make-up and Copy Dept.
Phone: 01-634 4372

Editorial & Advertising Offices:
Fleetway House, Farrington St.
London EC4A 4AD
Phone: Editorial 01-634 4452

Advertisements 01-634 4504

Practical Electronics November 1976 867



Build this companion to the P.E. Orion Stereo Amplifier PART 1

stereo etc tuning

F.M. STEREO TUNER
By D.S. GIBBS & I. M. SHAW

THE Orion Stereo Tuner was designed to comple-
ment the P.E. Orion Amplifier, which was

published in PRACTICAL ELECTRONICS in January/
February 1975. (See Advertisement on page 913.)

The same design philosophy has been used in that
this tuner has been designed to give a very high
standard of performance at modest cost and with
easy construction. The overall cost of parts is in the
region of £25-30 at the time of writing.

The circuit is very simple and can be aligned
without any instruments, although it is advantageous
if a voltmeter is available.

TUNER HEAD
Whilst it is possible to construct one's own tuner

head, a high degree of constructional skill is
required and optimum results cannot be obtained
without the use of elaborate and expensive test
equipment. To overcome this problem we have used
a ready-made tuner head in this design. The tuner
head used is a Mullard LP1186, which is readily
available from various firms advertising in PRACTICAL
ELECTRONICS.

With a tuning voltage supply of 13.5 volts the
LP1186 (Fig. 1.1) will tune from 87.5 to 105MHz
and it provides a gain of 30dB with input and out-
put impedances of 75 ohms. A particularly useful
feature is the built-in 10.7MHz bandpass filter. This
provides a useful amount of selectivity at 10.7MHz
and permits the use of only one ceramic filter
element in the i.f. amplifier, which reduces costs
and eliminates the need for matched ceramic filters.

I.F. AMPLIFIER
Transistor TR1 provides a voltage gain of about

20dB, with an output impedance of 330 ohms to
match the Vernitron FM4 ceramic filter. There are
some cheaper 10.7MHz ceramic filters available but
we have found that these tend to have inferior
selectivity to the Vernitron type.

SPECIFICATION

Sensitivity: 1.5pV for 20dB quieting. 2pV
for 30bB quieting

Tuning Range: 87.5 to 105MHz
Signal to Noise Ratio: 60bB unweighted

for inputs over 50pV

Distortion: Less than 0.5% at 100% modu-
lation, 1kHz

I Output: 200mV r.m.s. at 100% modulation
Selectivity: 3dB down at =100kHz bandwidth

30dBdownat +200kHz bandwidth
Image Rejection: 40dB

I.F. Rejection: 65dB
Stereo Separation: 30dB at 1 kHz

Aerial Impedance: 75 ohms

The selectivity curve of the tuner head and i.f.
amplifier is shown in Fig. 1.2 and it can be seen
that the output remains relatively constant over a
bandwidth of ± 100kHz, but falls off rapidly out-
side this band. At ±200kHz the attenuation is 30dB
to give good rejection of adjacent channels.

Fig. 1.3 shows the output level and signal-to-
noise ratio of the tuner against aerial voltage. The
tuner has a sensitivity of 15µV for 20dB signal-to-
noise ratio and 2.0,1N for 30dB, for mono reception.
On stereo operation signal levels some 20dB higher
are necessary to obtain the same signal-to-noise
ratio because of the very much greater bandwidth of
the stereo signal.
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AERIAL
0

84

C3

47nF

TUNING
VOLTS

WO

C1

0 1pF

O

LP1186

0

22011
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Fig. 1.1. R.F. and discriminator circuits

LIMITER/DISCRIMINATOR

The output from the ceramic filter drives the
SN76660N limiter/discriminator i.c., which provides
six stages of amplification and limiting followed by
a quadrature detector (Fig. 1.1).

The component values in the quadrature detector
have been chosen to give a distortion level of less
than 0.5 per cent (typically 0.3 per cent) at 100 per
cent modulation level. The distortion is of low order
-mainly second and third harmonics-and is
imperceptible to most listeners. It is possible to
obtain lower distortion than this by the use of two
coupled resonant circuits in the quadrature detector
but this unfortunately introduces alignment problems
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that would be beyond the resources of most amateur
constructors.

For stereo reception it is equally important for the
detector to have a flat amplitude response and a
linear phase response for modulation frequencies
up to 53kHz, as failure in these requirements will
lead to poor stereo separation. A linear phase/
frequency response means, in effect, that the time
delay through the whole tuner is constant regard-
less of the modulation frequency. Thus a complex
waveform will come out of the system with all the
harmonic components in exactly the same phase
relationship to each other as when they went in.
This keeps the pilot tone in the correct phase with
the multiplex sidebands and gives good separation.

.20

0 1 1111111
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Fig. 1.2. Selectivity curve
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Fig. 1.4. Phase response of tuner, i.f. amplifier
and output filter (upper) and amplitude response
(lower)

Amplitude and phase response plots are shown
in Fig. 1.4 and it can be seen that the amplitude
response is only 2dB down at 53kHz, whilst the
phase response remains perfectly linear up to this
frequency. These results include the 60kHz low-pass
filter included in the stereo decoder to remove
"birdies".

BIRDIE FILTER
TR5 is an emitter follower and provides a low

impedance drive for the MC1310P stereo decoder
(Fig. 1.5). At the same time it acts as an active
filter with capacitors C12, C15, and C16 giving a
3 -pole low pass response. The response curve is
-3dB at about 60kHz and approximately -37dB
at 200kHz.

C17

01
1pF
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_14
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R23

C18

470pF

VR2 Skil

D3

NSL
5056

R27

141
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This' filter is desirable because in some areas it is
possible for f.m. stations to be spaced only 200kHz
apart. The selectivity of the i.f. amplifier is not
sufficient to completely remove a signal only 200kHz
off tune, and it thus produces a spurious 200kHz
tone in the output of the quadrature detector. If this
tone were not removed it could intermodulate with
harmonics of the 38kHz regenerated multiplex
carrier in the stereo decoder to produce an audible
whistle in the output.

STEREO DECODER
The MC1310P stereo decoder i.c. performs several

functions. It detects the presence of the 19kHz pilot
tone, if this is above a certain threshold level, and
locks the internal 38kHz regenerated subcarrier to
it by means of a phase -locked loop. There is only
one adjustment to make-a preset potentiometer to
set the frequency of the internal oscillator-and this
is very non -critical as once the internal oscillator
is within the pull -in range of the phase -locked loop
it will automatically be pulled into the correct
frequency and phase as soon as the 19kHz pilot tone
appears.

The regenerated 38kHz subcarrier is then used to
demodulate the multiplex sidebands and the audio
information appears on pins 4 and 5 of the
MC 1310P. The presence of the 19kHz pilot tone
also turns on a switch which lights the stereo indi-
cator lamp.

The distortion generated by the MC1310P is very
low, typically 01 per cent at the signal level used in
this tuner.

The output from the stereo decoder contains a
'certain amount of 19kHz pilot tone and 38kHz sub-
carrier. These spurious signals are attenuated by the
50ps de -emphasis network on the output of the
decoder, comprising components R25, C23, and R26,
C24. Further attenuation is provided by a simple
16kHz low pass filter comprising R30, C27, and
R31, C28.
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COMPONENTS . . .

Resistors
R1

R2
R3
R4
R5
R6
R7 -R8
R9
R10
R11
R12
R13
R14 -R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25 -R26
R27
R28 -R29
R30 -R31
R32
R33
R34
R35
R36
R37
R38
R39
R40

loon
6.8k ü
2.2k
220 CI
330 LI
22 CI
330 LI (2 off).
22 II
10k LI
47k n
2.2k
270 CI
47 CI (2 off)
100 i)
2.2k CI
1.8k LI
6.8k
6.8k
220 LI
2.2k LI
16k CI
1k LI
4.7k Sg2 off)
1k LI
820k LI (2 off)
4.7k II (2 off)
220 0_
lk n
5.6k LI
6.8k II
150
68
47k II
220 n
47 II

R41 4.7k
R42 470 II
R43 4.7k (2
R44 22 CI
All 0-5W 5% carbon film

Capacitors
C1 0 1µF Mullard C280 polyester
C2 47nF 12V disc ceramic
C3 47nF 12V disc ceramic
C4 47nF 12V disc ceramic
C5 47nF 12V disc ceramic
C6 47nF 12V disc ceramic
C7 47nF 12V disc ceramic
C8 47nF 12V disc ceramic
C9 22pF polystyrene
C10 22pF polystyrene
C11 100pF polystyrene
C12 470pF polystyrene
C13 1µF 35V tantalum bead
C14 1µF 35V tantalum bead
C15 470pF polystyrene
C16 150pF polystyrene
C17 1µF 35V tantalum bead
C18 470pF polystyrene
C19 022µF Mullard C280 polyester
C20 047µF Mullard C280 polyester
C21 0.22µF Mullard C280 polyester
C22 0.047µF Mullard C280 polyester
C23 001µF Mullard C280 polyester
C24 0.01µF Mullard C280 polyester
C25 1µF 35V tantalum bead

C26 1µF 35V tantalum bead
C27 2,200pF polystyrene or polyester
C28 2,200pF polystyrene or polyester

150µF 16V electrolytic
C30 10µF 35V tantalum bead
C31 0.01µF Mullard C280 polyester
C32 1,000µF 25V electrolytic
C33 0.01µF 750V disc ceramic

Potentiometers
VR1 1k C/ preset
VR2 5k 11 or 4.7k CI preset

Switches
S1 S.p.d.t. miniature toggle or slide
S2 S.p.d.t. miniature toggle or slide
S3 Rotary mains

Semiconductors
TR1 ZTX320 Ferranti
TR2 ZTX384 Ferranti
TR3 BC415P Ferranti
TR4 BC415P rerranti
TR5 ZTX384 Ferranti
TR6 ZTX384 Ferranti
TR7 ZTXA20 Ferranti
TR8 ZTXA20 Ferranti
TR9 ZTX108 Ferranti
TR10 ZTX550 Ferranti
TR11 ZTXA20 Ferranti
D1 NSL5056 National
D2 NSL5056 National All I.e.d.s
D3 NSL5056 National
D4 BZV19 C6V2 Ferranti
D5 BZV19 C11 Ferranti
D6 ZS170 Ferranti
D7 ZS170 Ferranti
IC1 SN76660N Texas, or TBA120A (ITT)
IC2 MC1310P Motorola

Tuner Head
Mullard LP1186

Inductor
L1-24 turns of 30 s.w.g. enamelled wire close -

wound on a Neosid 6mm coil former type
722/1, with core type 4x .5x 10/900SL screening
can type 7100 and base plate type 5027/4PLD.

The whole coil former assembly is available from
Neosid under type No. A6.

Miscellaneous
1 Printed circuit board (Davian Electronics)
1 Case type GB1 (H.M. Electronics)
1 Vernitron ceramic filter type FM4 (Home

Radio)
Push button tuner unit
15-0-15 volt mains transformer (R.S. Com-

ponents type 207-217)
20mm fuseholder and 1A fuse
DIN 5 pin 180° socket
Belling Lee insulated co -ax aerial socket
Control knob (Eagle type K30/3)

Screws, spacers, grommet, connecting wire, solder
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ADDITIONAL CIRCUITRY BUILT UP ON A SMALL PIECE OF VEROBOARD

C25. 26.27, 28 REQUIRED
) NO LONGER

R28,29,30,31

Fig. 1.6. Modifications for

Together these filters give a 19kHz level of
-35dB and a 38kHz level of -50dB. This will be
quite sufficient for most purposes, but it is possible
that additional filtering may be necessary for some
tape recorders which do not have their own multi-
plex filter. If this is the case we recommend the use
of a notch filter such as the Toko BLR3107N.

This needs some circuit modifications to provide
the 4.7kilohm matching impedances required at
input and output and it will probably be best to
build up the extra circuitry required on a small
piece of Veroboard.

A circuit diagram is shown in Fig. 1.6 and it
should be noted that components C25, C26, C27,
C28, R28, R29, R30, and R31 should be removed
as they are no longer necessary.

use of Toko notch filter

The Toko filter provides a very sharp cut-off at
15kHz and reduces the 19kHz and 38kHz com-
ponents to negligible proportions; but it should be
noted that the output level is reduced from 200mV
to 100mV and there may be some 15kHz ringing on
the output waveform due to the very sharp cut-off.

TUNING INDICATOR AND A.F.C.
AMPLIFIER

R11 together with C13 and C14 forms a low-pass
filter which removes all the audio information from
the output of the SN76660N leaving a d.c. voltage
which varies with tuning. The emitter follower TR2
provides a low impedance drive for the a.f.c. ampli-
fier and tuning indicator.

Fig. 1.7. Power supply and pushbutton unit
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The design of an a.f.c. system presents certain
problems in that for good stability a strong a.f.c.
action is desirable-but this in turn introduces a
tendency for the tuner to lock on to the wrong
station when it is first switched on.

This problem has been overcome in the Orion
Tuner by the use of an a.f.c. amplifier which pro-
vides strong a.f.c. action over a limited range of
about ± 100kHz, but which saturates beyond this
range. Thus if the tuning is within 100kHz of the
station the a.f.c. will come into action and pull the
tuning in to the correct frequency, but if the error
is more than 100kHz there will be no effect.

The amplifier also has ideal characteristics for use
as a fine tuning indicator and the tuning is indicated
by two l.e.d.s in series with the collectors of TR3
and TR4. The tuning is adjusted so that both lamps
glow with equal brightness.

TUNING VOLTAGE REGULATOR
The Mullard LP1186 tuner head and the push-

button tuner unit require a supply voltage of
13.5 volts at about lmA. This, is provided by tran-
sistor TR6 and Zener diode D4 (Fig. 1.7). The cir-
cuit operates as follows. As the supply current rises,
the voltage across the Zener diode also increases
because of its finite slope resistance. However, the
increase in current through the transistor causes an
increase in the voltage drop across resistor R37. This
reduces the output voltage, and for a limited range
of supply current the reduction in output voltage
caused by R37 can be made to compensate for the
increase in Zener voltage, by suitably choosing the
value of R37.

Good thermal stability is also achieved because
the positive temperature coefficient of the Zener
diode is approximately matched by the negative
temperature coefficient of the transistor base -emitter
junction. This keeps the output voltage stable with
variations in ambient temperature.

To further increase stability and ensure low ripple
the regulator circuit is fed from a constant current
source comprising TR7 and TR8.

A.f.c. action is provided by connecting the output
of the a.f.c. amplifier to the top of R33. Thus any
deviation in the output voltage of the a.f.c. amplifier

from its nominal value of 1 volt causes a corre-
sponding variation in the tuning voltage to compen-
sate for the tuning error.

POWER SUPPLY
The power supply for the tuner is 11.7 volts at

about 60mA, which is provided by TR9, TRIO, and
TR11. The circuit used has the advantage of pro-
viding very low ripple (approximately 50µV). This
is desirable because the output of the stereo decoder
appears in series with the h.t. rail and so any ripple

. on this rail would appear in the audio output.

Next Month: Constructional details and test
procedures

NEWS BRIEFS
Transatlantic Microprocessor Link
t"N NE of Britain's largest i.c. manufacturers, G.E.C.

Semiconductors Ltd., has decided to market the
American Intel microprocessors, rather than develop
yet another design of their own. G.E.C. believe that
it makes sense to devote its own research and develop.
ment capacity to strong support activity for the proven
range of Intel products, and in this connection have
just announced details of what is claimed to be a
world leadership in MPU software development, the
RCC80 Coral 66 Compiler. This compiler, available ex
stock for £1,500, is designed for use with the Intel 8080A
microprocessor, it runs on an MDS800 development
system, and is designed to reduce the cost of producing
reliable microprocessor software.

Coral 66 is the British Government Standard high level
language for real time and process control applications,
and is widely used in defence and research establish-
ments and in nationalised and other large industries.
G.C.E. Semiconductors Ltd. chose Coral 66 because of
its universal acceptablity as an independently defined
real-time language, and its particular relevance to
microprocessor development in many of its current fields
of application.
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Wrni so many cars on the roads these days, a
breakdown can lead to a very hazardous

situation. It was with this thought in mind that the
unit to be described was constructed. It can be used
on both 6V and 12V electrical systems with either
positive or negative earth, and is connected to the
car electrics with only four wires. The flashing rate,
as required by law, is approximately one per second.

CIRCUIT DESCRIPTION
The hazard flasher uses the now common NE555

timer i.c. connected in the astable mode to give a
continuous pulse output. The circuit diagram and
connection details are given in Fig. 1.

HAZARD

WARNING

By C. J. COKER

COMPONENTS . . .
Resistors

R1, R2 4741

Capacitor
C1 10uF tantalum 35V

Semiconductors
IC1 NE555 timer
D1 1GP10 or similar germanium diode

Relay
RLA 3 pole changeover with 5A contacts,

6V or 12V coil as required, see text
(Pigmy mains relay-Electrovalue)

Miscellaneous
LP1 Panel lamp and holder, 6.5V 0.3A

or 12V 2.2W as required
S1 S.p.s.t. switch (car accessory type)
Printed circuit board
8 -pin DIL i.c. socket (optional)
4 -way connector block; 10A cable for external

connections; Case, 100 x 65 x 50mm
approximately; 2 "Scotchlok" connectors

Capacitor Cl charges through R1 and R2 from
a potential of one-third of the supply voltage up to
a potential of two-thirds of the supply voltage, and
then discharges again to one third of the supply
voltage when the internal comparator in the NE555
causes the potential at pin 7 to go low.

The charging time is approximately 0.7(R1
R2)C and the, discharging time 0.7R2.C. The
frequency of operation is approximately

1.44
(R1 2R2)C
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Fig. 1. Circuit diagram and connection details
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Fig. 2. Printed circuit board pattern and component layout
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The output at pin 3 is a square wave which is high
whilst CI is charging and low when discharging. The
diode D1 serves to suppress voltage spikes, generated
when the relay is de -energised, which might other-
wise damage the i.c. The lamp LP1 indicates that
the unit is functioning correctly.

CONSTRUCTION
The circuit is constructed on a small printed cir-

cuit board. Fig. 2 shows the component layout and
track pattern. Care should be taken when soldering
the 555, as damage can easily be done. An i.c.
socket can be used if desired. The relay can be any
miniature type with 5A contacts, provided it does
not take more than about 150mA from the supply.
It can be mounted on or off the board, depending
on its shape and size.

The unit can be housed in any suitable small metal
or plastics box, and mounted underneath the dash-
board. The on / off switch and warning lamp should,
of course, be fitted on the front panel of the box.

INSTALLATION
The live supply connection is taken from the fuse

box of the car, or if it has no fuse box, via a line
fuseholder with a 10A fuse in circuit. The supply
must be on when the ignition is turned off. The
earth connection should be taken to a convenient
car chassis point.

The existing wires going to the indicator lights
can be located at the back of the turn indicator
switch, and the two output wires tapped in using
"Scotchlok" connectors, available at motor acces-
sory shops.

The two links on the printed circuit board must
be wired accordingly for a positive or negative earth
supply, as shown in Fig. 2.

Tr] TMit=
A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped
addressed envelope. We regret that we cannot answer any
technical queries on the telephone.

Karnaugh Map
Sir, May we draw your attention
to page 652 PRACTICAL ELECTRONICS.
August 1976, "Karnaugh Map Dis-
play" where Mr Cartlidge mentions
how the idea of constructing a
"real time" Karnaugh map display
occurred to him.

We wish to claim the design as
our manufactured product which
has 'been available and sold for a
number of years to a great many
establishments, colleges, universities,
etc. Enclosed herewith you will find

an illustration, together with a book-
let written by Professor Reeves of
Keele University and available from
us free upon payment of 15p for
postage and packing.

It would be very much appreci-
ated if you feel you could make
these facts known in a future pub-
lication to your readers.

We wish your journal long
success.

J. Fairhurst,
Managing Director,

Fairhurst Instruments Ltd.,
Wilmslow, Cheshire.

Our Contributor replies
Until I saw the above letter I had

not heard of Fairhurst Instruments
Ltd., but I must admit that their
product is very similar in principle
to the unit described in my article.
However, how many ways can one
display a four -function variable on
sixteen 1.e.d.s!

It was after a class in which map-
pings were done on paper and,
during which, as an exercise a map-
ping unit was being built on Farnell
Logikit, its display being on an
oscilloscope, I thought to myself
that it would be nice to have some
self-contained Karnaugh Mapping
Units displaying their outputs on
light -emitting diodes. From that
thought or "idea", myself and my
lecturer friend designed the circuitry
and I built the units and submitted
the design for publication.

I am sorry that the phrase in the
second paragraph of my article has,
perhaps, been misinterpreted, and I
can only say that had I known
about Faithurst's product I may
have saved myself a great deal of
hard work.

C. Cartlidge,
Stafford.
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PROM MIMICS

A new soldering instrument is the star feature of this Adcola
Products soldering kit. It has been developed to conform
generally to British Standard BS 3456, 2:14 and to world-
wide safety precautions. Known as the Invader "S" 646-
the "5" stands for "safety"-it is flash tested at 2,000 V (far
in excess of most safety standards) and the accent is on com-
plete user safety without sacrificing efficiency or ease of use.
The iron is thermally controlled to provide a constant level
of the correct heat for soldering at 400 degrees C. Each
model weighs less than 2 oz, and two metres of cable, fitted
with a cable protector, are provided. The standard soldering
tip provided is TV, in. (4.7 mm) diameter but two alternative
bits of in. (3.2 mm) and 4 in. (6'3 mm) diameter are included
to provide complete versatility in use. These bits are easily
inserted in the hexagonal shim at the end of the tool as

required.
An Invader stand is also contained in the kit to provide the
user with a mobile and safe receptacle for the hot soldering
instrument The stand features an integral sponge for clean-
ing excess solder from the soldering bits and two holders to
contain the spare bits. A wide angle spring holder is mounted
on the base of the stand at an angle of about 45 degrees and
the soldering tool is simply inserted into the holder when
not in use.
To complete the kit a packet dispenser of Adcola solder
wire-which contains its own flux-and a guide to soldering
are also included.
The kit is presented in an eye-catching pack consisting of a
lemon coloured plastic tray which incorporates recessed
areas to locate each part. This base is covered by a crystal
clear plastic lid to display the components in an effective
manner.
Remittances must be by postal order or cheque (name and
address on back of cheque please), crossed, and made payable
to Adcola Products Ltd.

DC
soyE

KIT
WITH SAFETY APPROVED IRON

INCLUSIVE OF POSTAGE AND PACKING

MANUFACTURER'S RECOMMENDED RETAIL PRICE E615;':

Please complete both parts of the coupon below
in BLOCK CAPITALS.

To: Adcola Products Ltd. (P.E. Offer)
Adcola House, Gauden Road, London SW4 6LH
Please send me the Soldering Kit(s) as indicated
at f5:95 each.
I enclose P.O./Cheque No. Value

No. of kits required ri

Name

Address

Tel. No. (Home or Work)

No. of kits required Ei

Name

Address

From: Adcola Products Ltd. (P.E. Offer)
Adcola House, Gauden Road, London SW4 6LH

Cut Round Dotted Line
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BRI1111511
MUSICAL,
INSTRUMENT
TRADE FAIR

By G GODBOLD

THIS year's Musical Instrument
Trade Fair (August 15-19) was

spread about last year's venues,
namely the Bloomsbury Centre,
Russel Hotel, etc., with the excep-
tion that pianos and organs shared
the Connaught Rooms.

SYNTHESISERS
Boosey and Hawkes featured a

sound booth with the impressive
ARP family of synthesisers; the
single oscillator Axxe and multi -
voiced Odyssey and 2600 and of
course Little Brother which pro-
vides a lot to expand the versatility
of these instruments making pos-
sible string orchestra and other
instrumental ensemble effects.

Notable newcomers was the ARP
Sequencer and the Omni. In prin-
ciple a sequencer can be thought of
as a versatile function generator.
Unlike the normal function gener-
ator that provides a time -varying
voltage that cycles about this can
prove a complete sequence of out-
put voltages-which are immedi-
ately programmable-for control of
a synthesiser.

The ARP Sequencer in demon-
stration proved an extremely crea-
tive tool, providing arpeggios,
"walking eight" accompaniments
and melody lines. Programming is
done through sixteen switches.
Pitch levels can be rapidly set up
and a musical pattern set which can
be easily varied. Accent patterns,
harmonies and rhythms can also be
arranged. In conjunction with the
synthesiser this is a powerful com-
posing aid.

The ARP Omni in contrast is an
outstanding keyboard for live per-
formance. Completely polyphonic it
allows one to call up string choruses
in the right hand with all those
gorgeous harmonic products of
phasing which one associates with
string ensembles, and in the left
hand, brass synthesis. Since you can
mix the stereo image at will and
contour the sounds this is a very
potent entertainment outrider to an
organist.

MICRO-MOOG
Latest of Moog products is the

Micro -Moog T.M. This is a single
oscillator synthesiser but artfully
augmented with a continuous mix
of a square waveform either one or
two octaves lower which overall
provides a doubling effect. Square,
sawtooth, variable rectangular and
a mixture of variable and rectangu-
lar waveforms are available. A fea-
ture is that both the oscillator and
filter control circuits are thermo-
stated and heated which apparently
makes for total pitch stability.

This is a live performance instru-
ment which will allow you to com-
pete with a guitarist as it includes a
pitch bend ribbon and modulation
wheel for those specially expressive
sounds.

Brodr Jorgensen offered in its
synthesiser range the modular
System 100. Starting with a basic
synthesiser other units can be pur-
chased, as circumstances allow, to
culminate in a studio sound syn-
thesiser. The additions include an
expander, sequencer and mixer.

ORGANS
This year the general emphasis

for organs was towards full specifi-
cation models in the middle price
range. There were quite a few new
models but very few new features.

Some sales blurb even tried to
capitalise out of the single primary
tone oscillator found in their instru-
ments. This Lowrey patent has been
around now for seven years.

Once again the fun machines
were very much in evidence with
Baldwin perhaps stealing the edge
with their "FunMachine". This has
two in -line keyboards-the left of
one octave the right of three. A one
fingered rhythmic accompaniment
is played on the left from a choice
of seventeen. Likewise a one
fingered solo line can be picked out
on the right. Once again one of
those awful acronyms ASR (Auto-
matic Solo Registration) is avail-
able to choose the correct voices (?)
to go with the rhythms for those
tots who are confused in selecting
a registration. Major and minor
chords are automatically available
in the left hand with rhythm on
touch or continuously available.

It's well known that repeated
rhythm patterns become very weari-
some and many manufacturers now
incorporate pattern changes. Some
Hammond organs cycle through
four with a lamp display to indicate
the sequencing. However, there are
devices that help to mitigate such as
the magic strums, arpeggios and
"walking -bass" figures that are such
an exciting feature of the Lowrey
"Magic Genie" series.

Most organ buffs will be familiar
with the name of Harry Stoneham
and Jerry Allen. These very capable
musicians were at the Norlin Music
stand to demonstrate various Lowrey
instruments, principal being the new
Symphonic Citation Theatre Spinet
organ. This includes a Bass Sym-
phoniser that simulates the attack
and timbre of brass instruments and
an Orchestral Symphoniser which
provides authentic piano and guitar
yet I have still to hear anything to
beat the jazz violin sounds conjured
up by Bill Skidmore playing an

The ARP Sequencer
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Orbit 111 keyboard on an 805 model
Wurlitzer-real vintage Grappelli.
At £3,300 this versatile instrument
represents good value as its charac-
ter can be readily swung from
liturgical through theatrical to jazz.

M.C.H. Manufacturer's Centres
Ltd., a British subsidiary of the
Dutch parent company displayed
the Eminent 2000 Grand Theatre
organ with a specification that
would fill this page and costing
£4,500. At nearly half this price you
can get the Eminent 310 with
ARP Pro -Soloist synthesiser (preset
voices).

AMPLIFIERS
Many musicians favour a valve

amplifier with its "heavy" har-
monically rich sound produced
through the large proportion of
third harmonic distortion as it
approaches its rated output. Com-
paratively, a transistor amplifier is
distortion free and provides a
guitarist with a musically "thin"
sound which appears sterile.

H.H. Electronics have seemingly
solved this in their V -S range of
instrument amplifiers, here they've
invested solid state with a foot -
switch controllable "valve sound".
The secret is a harmonic generator
which creates an overtone character
identical to a pentode valve output
stage.

Obviously this is a useful innova-
tion as the footswitch can immedi-
ately remotely control the amplifier
for a muddy guitar solo followed
by clear solid state amplification,
say for a keyboard.

Among new items displayed by
Omec was a voice box which will
be recognised by many as used by
Stevie Wonder. The box connects

Eminent 2000

between instrumental amplifier and
speakers; when a switch is pressed
the instrument output suitably
attenuated and diverted to the box
transducer, usually a horn driver,
then via a tube to the performer's
mouth which he shapes to the
instrument sound (very effective
when the instrument is a synthe-
siser). The new sound is then passed
to the microphone and P.A. system.

The Omec Digital Amplifier is
certainly different with futuristic
push buttons and not a knob in
sight.

This is a 130W solid state unit
which is designed to take a lot of
the headaches away from the per-
former as it is possible to recall
any one of four preset combina-
tions of tonal equalisation (i.e.,
bass, middle or treble with volume
control) complete with reverb, sus-
tain or fuzz by pushing control but-
tons. Here pots and switches have
been substituted by digital methods.
Adjustments can be made to the
selected channel while playing, any
alteration being automatically trans-
ferred to the memory for that chan-
nel when a new one is selected.

The unique plus about the amp
is that particular sounds can be pre-
cisely repeated at every perform-
ance by simply punching buttons.

OTHER UNITS
I suppose it had to come; the

"rotating sound" or Leslie effect has
gone solid state
Jorgensen) announces with their
Revo (120W) and Revo 120 (70W).
These are three channel units which
make clever use of electronic phas-
ing techniques and numbers of
speakers, to beguile the ear with
amplitude and frequency modula-
tions normally associated with the

genuine article. Both units include
reverb, bass balance and an effec-
tive "rotor" speed selection. Since
the price nearly equates with the
Leslie and Sharma organ -speakers
I don't expect the status -quo to be
very much disturbed.

Another area which has genu-
flected the knee to electronics (this
time "bucket -brigade" techniques)
is tape -echo. Carlsbro presented an
excellently engineered electronic
echo-the Mantis-which is claimed
to create a wide range of clean
echo, reverb and phasing effects.

For the record Brodr Jorgensen
have also come out with such a
machine with "digital chorus"
whilst I have no information on this
it seems obvious that either unit
could duplicate as rotary speakers
but without the sophistication of
the Revo units.

From Homby Skewes comes a
whole range of effects units-briefly
-the Jen Motorphaser, a rotating
sound footswitch which has chorus
and tremolo speeds with simulated
motor acceleration and deceleration;
and the Systech range of pedals.
These included a Harmonic Ener-
giser with gain boosts, of up to
100 times for harmonics. An Enve-
lope Computer for harmonic shap-
ing and rate changing and a Flanger
which effectively augments key-
boards, vocals, drums, cymbals and
all P.A. effects.

A demand for a modular sound
effect system that could be mains
powered and enable the player to
have several units interconnected,
all switchable with preset controls
has resulted in the Black Box
models by Eurotec. Fuzz, phase,
sustain, ootidivide and a v.c.f. are
available and these effects can be
varied with the pedal that com-
pletes the system.

Thomas 2001
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THE RETURN TO THE MOON
The next lunar mission, planned

by NASA, will be accomplished
with a pair of satellites orbiting the
Moon. The present plan sets a date
in 1980. NASA have already an-
nounced the outline plan and the
experimenters.

The principal satellite will remain
on station for about a year. This
station will be in a polar orbit and
will therefore make the first global
survey of a body in the solar system
other than the Earth. It is expec-
ted that the whole of the surface of
the Moon will be observed. Con-
tinuous survey will be made of the
gravitational variations, changes of
magnetic field and the heat flow
in the Moon.

It will also be possible to extend
the experiments to determine the
chemical and mineral composition
of the surface. Since there has been
very extensive examination of the
lunar rocks, brought back by the
Apollo missions, some anomalies
have caused concern. For example,
only two pieces of rock were identi-
fied conclusively as being part of
the original crust of the Moon. The
time scales were so at variance with
those of the Earth that it seemed
possible that the Moon was derived
from a different source.

However, because of the Apollo
manned observations together with
the observatories left by each mis-
sion, to continue operations on the
Moon itself, a number of the doubts
have been resolved. It is established
that the crust on the far side of the
Moon is much thicker and more
mountainous than the side facing
the Earth. The Moon then shows to-
day what the Earth, Venus and
Mars once were.

It was thought that all debris
would have been swept up within
700 million years of the original
formation. Clearly this was not so.
The Mare Imbrium for example was
probably caused by a body the size
of Cyprus. These are some of the
problems that this new lunar
mission may solve.

DROUGHT AND THE SUN
In recent years and particularly

since the Skylab missions the Sun
has been shown to be anything but
a stable and well behaved body. It
has been suggested by John A. Eddy
of the High Altitude Observatory,
Boulder, Colorado, that the Sun has
been anomalous twice in the last
900 years. The condition of the Sun
is partly indicated by the aurora
activity and the number of sunspots.
A very notable period when the Sun
went "anomalous" was between
1645 and 1715. This period was
called the "Maunder Minimum".

The records from all over the
world for this period show that the
Sun behaved in a most strange way.

SPINE
BY FRANK W. HYDE
There were very few sunspots in
some years in this "Maunder Mini-
mum" and in others none at all.
Aurorae were almost non-existent
and it is interesting to remember
that this was a period when Edmund
Halley the great astronomer watched
the skies almost nightly. Yet he was
nearly 60 before he observed
aurorae in London. During the
"Maunder Minimum" the corona
was faint with little structure com-
pared with that expected now.

During such times the galactic
cosmic ray particles penetrate the
solar system to a much greater
degree. The particles follow the
magnetic field lines and enter the
atmosphere destroying ozone. They
also produce carbon 14 which is
later absorbed by rocks, plants and
trees.

Another consequence during that
period was the change of climatic
conditions. Europe had its coldest
period for centuries. Tree rings in
the USA showed erratic patterns
indicative of drought.

There are signs that an anoma-
lous state is occurring now. At the
moment a drought period is begin-
ning.

The Soviet Union is also finding
agreement on these points. They
have recently reported that the
Arctic areas are getting colder. The
north pole has already entered upon
a new phase of harsh conditions.
In Leningrad a survey of the North
Sea covering the last 50 years has
shown that the warming up period
began to lessen in the 1940s and is
getting progressively less. This
means that the warming period
which enabled the development of
transport beyond the Arctic circle is
reducing again. The ice is thicken-
ing and the icefields are extending
southwards. Also the areas in
Russia's Arctic coastline have suf-
fered a shortening of the summer

period by a month. Soviet observers
believe that these conditions will
continue till the year 2000.

It is clear from space observations
that the Sun is a much more compli-
cated body than was supposed. In
the present. researches into the
harnessing of solar energy space
techniques are likely to have great
demand. From the knowledge gained
in solar space observation will
come the leads to a better under-
standing, not only of the Sun itself,
but also its more intimate effect on
the Earth. Thus it appears that there
is an interdependence between the
Sun and the Earth and that the
Earth, Moon and Sun must be con-
sidered together.

SALYUT 5
Some of the specialised experi-

ments carried out by the cosmo-
nauts were directed to surveying the
terrestrial atmosphere in infra -red
rays.

Previous work done with Salyut 4
led to the conclusion that the basic
source of infra -red emission from
the upper layers of the atmo-
sphere, was nitrogen oxide. A
greatly improved infra -red telescope
on Salyut S has enabled this work
to be extended.

This telescope has a system of
mirrors which enables the focusing
of the emission in a way that can
be recorded on tape. The operation
of this technique involved keeping
the spacecraft and telescope direc-
ted to the disk of the setting Sun.

Another experiment is with the
growth of crystals in the absence of
gravity. One of the crystals pro-
duced in the crystalliser was put
into a sealed container and brought
back to Earth. The cosmonauts also
repeated earlier experiments in
soldering in weightless conditions.
A cycle of studies was made to de-
termine the changes in taste sensa-
tions under spaceflight conditions.
During the period of working on
the guidance of Salyut 5, some 17
hours continuous navigating was
undertaken using an optical sight
and manual control. Although the
period spent aboard Salyut 5 was
shortened there is every reason to
believe that the whole mission was
a complete success.

SATELLITE DISCOVERY
An unusual side issue from satel-

lite remote sensing activities comes
from sensing experiments by the
Indian Space Research group for
the development of indigenous
capabilities. Success in the location
of minerals has already shown pro-
mise. A bonus came from the agri-
cultural and forestry areas. It was
shown that many areas where
forests are supposed to exist have
no trees at all. In the reports to the
authorities false information had
been recorded. So a literal eye from
the sky brings truth.
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RETURN OF POST MAIL ORDER SERVICE
R.C.S. 10 WATT
AMPLIFIER KIT

This kit is suitable for record players, tape play back,
guitars, electronic instruments or small P.A. systems.
Two versions are available. A mono kit or a stereo
kit. The mono kit uses 13 semiconductors. The
stereo kit uses 22 semiconductors with printed front
panel and volume, bass and treble controls. Spec.
IOW output into 8 ohms, 7W into 15 ohms. Res-
ponse 20c/s to 30kc/e, input 100M.V. high imp.
Size 91in x 3in 2io.

Mono Eli.25
kit 4
Stereo Ei 8 post

kit
Easy to build. Full instructions supplied.

ELAC 10 inch
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-18,000 c/s. Baas resonance
55 c/s. 8 ohm Impedance
10W.
9x SM. model L3-15. E495

MAINS TRANSFORMERS AL0p e
L POSa ch.T

5
250-0-210V 80mA, 6.3, 2A 42.95
250-0-230 80mA, 6.3V 3.3A, 8.3V IA or 5V 2A 1440
350-0-330 80mA,*3V 3.3A, 6.3y 1A or 5V 2A 66.80
300-0-300 120mA, 6.3V 4A C.T., 6.3V 2A 87.00
MIDGET 220V 45mA, 6.3V 2A, 29 x 25 Elks niap
HEATER TRANS, 6.3V 8A, 4145 5 amp. 115p
GENERAL PURPOSE LOW VOLTAGE.
Tapped outputs at 2A 3, 4, 3, 8, 8, 9, 10, 12, 15, 18,
24 and 30V £4411
IA 8, 8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 8440
2A, 8, 8,12, 12,16,18, 20, 24, 30, 36,40, 48, 6017.00
3A, 8, 8, 10, 12, 16,18,20,24,30,36,40,48,60 68M
5A, 6, 8, 10,12,16, 18, 20, 24, 30, 38, 40, 48, 6011115
5, 8, 10, 16V /A SS. 6-0-6V 500mA 81. 9V IA Al
ITV 300mA Al. 12V 500mA Al. 12V 750mA Al.
40V 2A tapped 10V or 30V ISM. 20V 3A It
40V 3A 12-60. 30V SA -I- 34V IA ct. UT&
20-0-20V IA 0. 30V 15A 11.75. 20V IA 11110.
60V, 40V, 20V or 20.0-20V, IA 010.
AUTO TRANSFORMERS. 115V to 230V or 230V
to II5V 150W 15; 230W 16; 400W 87; 500W 10.
CHARGER TRANSFORMERS. Input 200/250V
for 6 or 12V 15A 86.76; 4A 8440.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputs 11A 40p; 2A 50; 4A Up.

R.C.S. STABILISED POWER PACK KIT
All partsincluding printed circuit and ingructione to
build this unit. Voltages available: 6V, 7.5V, 9V,
12V. Up to 100mA output. £2.95PodPlease state voltage required.

R.C.S. STEREO FM TUNER

vC)

This completely cased mains powered Hi-Fi
Tuner with brushed aluminium facia is British E2750
made using the latest circuitry. Bargain. Poet 45p
Stereo Taner/Ampliller Chassis. Brand new 214.60.

BARGAIN 3W AMPLIFIER. 4 Transistor
Push -Pull Ready built with volume, treble and E3.95
bass controls. 18 volt battery operated.

WAFER HEATING ELEMENTSTHIN
Site 101 x 81 x Operating voltage 200/250Y
a.c. 250W approx. Suitable for Heating Pads, Food
Warmers, Convector Heaton, etc. Must be clamped
between two sheets of metal or asbestos.

ONLY 40p EACH (FOUR FOR (110)
ALL POST PAID-Discounts for quantity.

E.M.I. 131 x 8in
SPEAKER SALE!
With tweeter. And f.525crossover. 10W.
State 3 or 8 ohm.
As illustrated. Post 45p

I5W model £7.95
8 or 15 ohms. Poet 50p

20W model £895
8 or 15 ohms. Post 50p

121n 40W
3, 8 or 15 ohms.

BAKER MAJOR 12 £10.35
Post 50p

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 flux
of 145,000 Maxwells. Bass
resonance 40 c/s. Rated 24W.
NOTE: 3 or 8 or 15 ohms
must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, bateL:}_ and instructions. El3As illustrated.

Please state 3 or 8 o 15 ohms. Post 80p

"BIG SOUND"
BAKER SPEAKERS
Robustly constructed to stand up to
long periods of electronic power.
As used by leading group. and disco.
Useful response 30-13,000 c/s.
Bass Resonance 55 c/s.

GROUP "25"
12in 30W LO 7
3,8 or 15 ohm..

Poet 50p

GROUP "35" If 10.50
Post 50p

60W 8 or 15 ohm. 16
GROUP 50/ 12inti4
with aluminium
presence dome. Poet 90p

GROUP "50"
15M751,V £19.50
8 or 15 ohms.

.50

Poet 90p
DDCO, Group +PA Cabinets in stock.
Send for Leaflet. Cabinet Fittings,
Handles, Corners, Feet, Covering
Material all in stock.

BAKER 150 WATT
AU. PURPOSE
TRANSISTOR
MIXER AMPLIFIER
Ideal for Groups, Disco, P.A. and Musical Instruments.
4 inputs speech and music. 4 way
mixing. Output 4/8/15 ohm. a.c. Mains
Separate treble and bass controls. E68 Carr.II 30
SO watt model 149.

NEW 'DISCO 100 WATT' £52
ALL TRANSISTOR AMPLIFIER CHASSIS
2 inputs. 4 outputs separate volume treble Carr. gl
and bass controls. Ideal disco or slave amplifier chassis.
BLACK CARRYING CABINET AVAILABLE 69.

PW SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.S. printed circuit.
Three 1,000W channels. As featured in December
Practical Wireless. E1250 CABINET extra 23.

GOODMANS CONE TWEETER
18,000 c/s. 25W 8 ohm. Price E3.25
8in Woofer 61375.

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professional model. Four inputs. Treble, Bass, Master
Volume Controls. Ideal disco, P.A. or groups
S.A.E. for details. 5 speaker outputs.
3 or 8 or 15 ohm. 100V line to order.
Suitable carrying case 116.50. plus 8210 corr.

E.M.I. GRAM MOTOR
120V or 240V .c. 2,400 r.p.m. 2.po
70mA. Size 2 / x 20 x 20in.

E.M.I. TAPE MOTOR
4 pole, 240V 185 mA
1,400 r.p.m. Spindle *in dia.
75V version 111.(Illuetrated)
Wise 31 x 21 x 2fin.
COLLARO GRAM MOTOR 120V
GEAR BOX 25:1 95p.

E11.5
Post 110p

f2.00
Post 30P

75p

NEW BSR HI-FI AUTOCHANGER
Plays 121n, lffin or Tin records
Auto or Manual. A high
quality unit backed by /38R
reliability with 12 months'
guarantee. A.c. 200/950Y.
Site 185 x
Above motor board Min.
Below motor board 241n.
With STEREO/MONO E1095CARTRIDGE.
Single Player version 11510. All Post 76p
GARRARD AUTOCHANGER Model 6300 614.95.

PORTABLE PLAYER CABINET E450
Post 50p.

Modern design. Size 161n x I5in 7in rezine
covered. Large front grille. Hinged lid. Chrome
fittings. Motor board cut for Garrard or BSR deck.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo/compat. cartridge.
Baseplate. Sizejlin x 80in. Turntable. Size 7in
diameter. A.c. mains. '220/250V.
3 speeds plays all size records.

Two for 412. Post 75p. £6.2545p

Post

HEAVY METAL PLINTHS
With P. V.C. Cover. Cut out for most
B.S.R. or Garrard decks.
Silver grey finish.
Model "A". Size 125 x 149 x 701n.
Model "B". Size 16 x 13; x 7in.11145.

5.95
Poet 75p.

TINTED PLASTIC COVERS ONLY
Sizes: 'A'-140in a 121in x 411n, 2240. ' II' - 20i In
129in x 411n, U. 'C' --17I in 13;in 31in, 1315.
.D'-161in - 14in . 4tn, MAO.
Ideal for record decks, tape decks, etc. Post 74.

BAKER HI-FI SPEAKERS
HIGH QUALITY-BRITISH MADE

SUPERB
I2in 25 watts
A high quality loudspeaker,
its remarkable low cone
resonance ensures clear
reproduction of the deepest
base. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficiency in the
upper register.
Base Resonance 25 c/s
Flux Density 18,500 gauss
Useful response 20-17,000 c/s
8 or 15 ohms models.

£16.30
AUDITORIUM
I2in 35 watts
A full range reproducer for
high power. Electric Guitars,
public address, multi -speaker
systems, electric organs.
Ideal for HI-FI and Disco-
theques.
Bass Resonance 33 c/s
Flux Density 13,000 gauss
Usefulresponse 25-10,000 c/s
8 or 15 ohms models.

£15.50 isr.
Iffin model 45 watts 11710. Post 90p.
BLANK ALUMINIUM CHASSIS, 18 s.w.g. 251n sides
bin x 4in, 70p; 8in x Sin, 90s; 101n x Du, 11.18:
14in x 91n, 111.50; 161n x 61n, 1148; 12in x 31n, 11791
l6in x 10in, £1.70.
ALUMINIUM PANELS, 18 e.w.g. Sin x 41n, Dip; Sin x Sin,
Shp; 10in 71, 30p; 12in x Sin, SOp; 12in x 81n, 409;
16in r Siu, 45p; 14,n 91n, 50p; 12in x 12in, Up;
lffin . 10in, 75p.
ALUMINIUM ANGLE BRACKET, rein )(tin x tin,
ALUMINIUM BOXES MANY SIZES II STOOK.

RADIO COMPONENT SPECIALISTS
Minimum post 30p. Acmes and Barclaycard Welcome.

337 WHITEHORSE ROAD, CROYDON
Open 9-4 Wed. 9-I Sat. 9-5 (Closed for lunch 1.15-2.30)

Radio Books and Components Lists 10p. Rail Selhurst. Tel. 01-5114 16115
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lire you only
HALF

a Constructor ?
For a year or two / was only half a constructor-struggling
along trying to find the right components by tramping
from shop to shop. Then I discovered Home Radio and
their marvellous Components Catalogue! It's made life so
much simpler for me-I can soon locate just what I need
and then order by phone. I really feel that now I can claim
to be a complete constructor.

The Home Radio Components Catalogue consists of 200 pages
containing some 5,000 items, nearly 2,000 of them illustrated.
Everything is set out so clearly the catalogue is a pleasure to
use. When you buy one you also receive free a mini catalogue
filled with super bargains. The saving on some of your purchases
from this bargain list alone can more than pay for your catalogue.
The catalogue costs £1 plus 40p for postage and packing. Why
hesitate? Send off your cheque or P.O. for E140 now, and
discover the satisfaction of being a complete constructor!

IPlease
write your Name and Address ;n block capitals

NAME

ADDRESS

HOME RADIO (Components) LTD Dept PE

234-240 London Road. Mitcham. Surrey CR4 3HD "'"

HOME RADIO (Components) LTD . Dept. PE 234 -240 London Road, Mitcham,CR4 3H0 Phone 01-648 8422

Still some of the following Low

MARCO
Cost Items available:
NI OSCILLATOR TF885AJ1 in

superb condition covering 25Hz to 12MHz
sine wave in 3 ranges and 50 Hz to 150KHz
square wave. High output 31.6V. Meter
scaled in volts and dB.

AVO VALVE TESTER CT160-"The Suit-
case". Size approx 15in. wide x 10in. high x
1 lin. deep.

FURZEHILL VALVE VOLTMETER
V200A Audio to 10MHz with probe ImV
FSD. As new condition.
MARCONI TF1026/11 Absorption Fre-
quency meter 100MHz to 160MHz. Very
fine condition.
ALL ITEMS 122.50 each or ANY THREE
ITEMS FOR £60. Carriage £2.50 each or
f5 for 3.

119a

 Super
drill

 Super
drill

Mk.

 Mk.
 Flexible

4. Transformer

Replacement
etc. 40p
50p each.
P. & P.

All VAT

PRECISION
High

II

11

any

inclusive

30
without

L17.62

10

without
L13/4

Drill

Drill

each.
£2
quantity

Street,
Tel.01-977

S.A.E.

Kit (30
stand)

plus

Kit (10
stand)

plus

Stand
L440 plus

onl
£8.79 plus

Drive
1.5.46

240V
£6 plus

drills,
Circular
per

please

Tools)

P.

Tools)

P.

P.

y
P.

Shaft
plus P.

a.c./I2V
P.

stones,
saw

set of
20p.

Teddington,

(incl.

& P.

(incl.

& P.

& P.

& P.

& P.

& P.

burrs,
blades

4 sizes.

0878

for leaflet

85p

65p

35p

35p

25p

d.c.
70p

PETITE

(24
\

and

Middlesex
hr.

enquiry
Telephone)

order

service /

form

LTD.
TW11

)

I"
j

,

8HG

COME AND LOOK ON OUR SHELVES-
HUNDREDS OF OTHER ITEMS TO
INTEREST YOU. TOO FAR AWAY-THEN
SEND FOR LISTS

Low cost peripherals
5 Level Printers, Punches, Readers all with
ASCII interface.
8 Level items also available at higher cost.
Various KEYBOARDS available.

CHICTINIIIIIIAND LTD
7/9 ARTHUR ROAD, READING, BERKS.

(rear Tech. College) Tel. Reeding Se2605

/Pk
(-., --=-.--,.., -1,

,

Lie Amos Ise
I

%.,-' ' ---'"--:_=--E- '
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SEMICONDUCTOR SC/MP
MC904

SCAMP
"Scamp" is the way you say

SC/MP, and SC/MP stands for
Simple, Cost-effective, Micro -Pro-
cessor, and really, I couldn't have put
it better myself, because this really is
the most simple and cost effective
microprocessor to come along, and
probably the first which will break
into the amateur market in a signifi-
cant way.

As we have all heard by now,
microprocessors are "binary com-
puters on a chip" which can be used
to replace almost any array of hard-
wired logic gates and flip-flops if an
appropriate programme is written
and stored in a ROM (Read Only
Memory). These devices really are
powerful, and can be used to build
sophisticated control systems and a
host of others. "Micro -madness" is
currently gripping the professional
electronic industry and micropro-
cessors from various manufacturers
are being used for just about every
job which used to be done with a
board full of TTL or CMOS logic.

You may be wondering why, if they
are so wonderful, we haven't seen
more of them in the amateur maga-
zines, and the answer is that they
have been, up to now, rather compli-
cated things to use, requiring sub-
stantial peripheral components during
the programme development phase
of a project. The new National SC/MP
is an attempt to minimise this initial
complexity, and to make using a
microprocessor a possibility for
everyone, even amateurs.

The SC/MP instruction set is
easy to learn and consists of only 46
instructions which are, nevertheless,
very powerful and able to cope with
a variety of memory and input/output
situations. A separate clock genera-
tor circuit is not necessary, all you
need is a single capacitor or perhaps
a crystal, and you are in business.
SC/MP also uses the tried and
trusted P.M.O.S. technology and has
a versatile 8 -bit word length, both
features which make for easy appli-
cation.

To bring home the simplicity of
the new chip, National sell an "Intro -
kit" which consists of an SC/MP

chip, a PROM containing a pro-
gramme called Kitbug, a few peri-
pheral chips and a small printed
circuit board, which can be quickly
hooked up and then used to develop
programmes with the aid of just a
power supply and a teletype.

The teletype is, of course, a king-
sized snag if you don't happen to
have one kicking around in the work-
shop, but don't despair! National
have also produced a companion to
Introkit called "Telekit" which uses a
cheap calculator keyboard and dis-
play as a teletype replacement!

The SC/MP and the kits are avail-
able from National distributors.

ALL BRITISH
Not long ago the analogue of logic

circuitry to make a 31 digit, digital
voltmeter, would have occupied a
couple of shoe boxes and would have
cost the earth. Thanks to MOS
I.s.i. technology and the ingenuity of
the all British semiconductor firm,
Integrated Photomatrix Ltd., you can
now buy the whole shooting match
in a 28 -pin DIP package for just a
few pounds.

The I.P.L. MC904 is a complete 3i
digit, dual ramp, autopolarity,

SC/MP
CHIP

ADDRESS STROBE

analogue to digital converter with
basic voltage ranges of ±200mV or
±2V, depending on the value of a
single external resistor. The chip
contains the integration and com-
parison amplifiers as well as all the
control and counting logic, and even
has "range up" and "range down"
outputs so that an autoranging
meter can be designed with the
minimum of external components.

A wide variety of display devices
can be interfaced with the MC904,
including the simple and inexpensive
7 -segment I.e.d. types, a combination
which will be cheap enough and
small enough to compete directly
with moving coil meters of the
traditional variety. Possible applica-
tions are varied and include compre-
hensive digital multimeters using the
new chip as the measuring system,
and requiring only the addition of
suitable range switching circuits to
convert a.c. and d.c. amps and volts,
or resistance, into an equivalent d.c.
voltage to drive the MC904 and dis-
play.

Power requirements are modest at
plus and minus 14V and this new
chip is likely to find its way into many
amateur projects in the near future.

The MC904 is available from:
Integrated Photomatrix Ltd., The
Grove Trading Estate, Dorchester,
Dorset.

12 BIT ADDRESS NA

READ STROBE
>g STANDARD

MEMORY

CHIPS
--(ROM OR RAM)

WRITE STROBE

e BIT DATA BUS

SENSE A
SENSE B
SERIAL DATA IN

> SERIAL DATA OUT

CONTROL OUTPUTS

CONTINUE/START
RESET/STOP

Fig. 1. A basic SC/MP system using the minimum of components and
suitable for TV games and simple automatic control systems
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MIER
MIROey!

INCENTIVE
When Sir Jules Thorn retired at

the end of August he could look
back on a lifetime of achievement.
He may have been small in stature
but he was big in vision-literally
so considering his companies'
interests in TV.

He was such a well known
figure in British electrical and
electronics business circles and
he has been around so long that it
is hard to imagine him as a
diminutive immigrant arriving from
Vienna during the depths of the
depression in the mid -20s. The
company he founded went public
in 1936 with a profit of £42,000.
His last address to shareholders
announced a profit of £74 million
from sales at home and overseas
of £957 million.

He started in business in the
UK by importing electric light
bulbs, trading them cheaply against
a "ring" of suppliers then con-
trolling prices and markets. He
subsequently started manufacturing
and broadened his interests to
include radio and, later, TV and a
whole range of household appli-
ances. 'Today, Thorn companies
hold 40 per cent of the lamp
market, about the same in TV
manufacturing, and in TV rentals
Thorn is dominant.

Sir Jules always kept a tight
rein on his companies through his
own personal shareholdings and
those of his family. His share-
holding at the time of his retire-
ment was valued at £1.5 million
and as a first -named trustee in
family and charitable trusts holding
almost £15 million of shares he had
and retains a huge personal stake
in the success of Thorn Electrical
Industries.

Sir Arnold Weinstock's personal
shareholding in GEC is currently

worth about £4 million. I am
inclined to agree with one analyst
who recently observed that he
would far sooner invest in com-
panies with bosses heavily
involved financially, such as Thorn
and GEC, than in those where the
bosses' interest is confined to
basic salary and fringe benefits.
It is a fact of life that people tend
to be more prudent when risking
their own money than other
people's. Not to mention the in-
built incentive to succeed.

And with a new wave of public
interest in early retirement it is
interesting to note that Sir Jules
Thorn celebrated his 77th birthday
this year and was, I suspect, still
thoroughly enjoying his work to the
end. We wish him well in his new
and less demanding role as
Thorn's president.

THREAT
People like Sir Jules Thorn and

Sir Arnold Weinstock are by nature
self-reliant and this is reflected in
the companies they lead which are
nothing if not thrusting, vigorous
and as keen on penetrating over-
seas markets as anyone. In fact,
it is nothing less than their duty
to do so on behalf of their em-
ployees, shareholders and Great
Britain Ltd.

However, we still find Thorn and
GEC, together with Philips, peti-
tioning the Departments of Trade
and Industry, not with the begging
bowl, thank heaven, but its near
relation which is a plea to curb
imports of electronic consumer
products from Japanese manu-
facturers in Japan, or from low-
cost labour areas in the Far East
where many Japanese -controlled
factories are situated.

The managing director of
Mullard, the U.K. component
manufacturing arm of Philips, Jack
Akerman, has already sounded
off on the threat to British com-
ponent manufacturers before the
new initiative of the big three in
consumer electronics which, it
should be noted, was on behalf of
the whole industry.

The case for import restriction is
based firmly on allegations of un-
fair competition. That the pricing
of Japanese products in the U.K.
market place is neither reflecting
inflation in manufacturing costs nor
the devaluation of the pound
sterling against the Japanese yen.
In fact that Japanese prices remain
stable whereas they ought to have
advanced considerably. It is
implied that prices are being
deliberately manipulated to damage
the British industry.

Following Jack Akerman's earlier
statement, a thoughtful leading
article "Tapping the Glass" was
published in the September issue
of PE so I won't cover the same

ground again except to observe
that I am in agreement with our
Editor when he writes that "the
average person will not take kindly
to any restriction on his access to
cheaper goods".

I would only add that the British
company BSR dominates the
Japanese market for record players
because BSR is clever at making
them and the Japanese aren't.
That GEC colour TV is selling
rather well in Europe. Good sets
in their own right but built with
relatively cheap British labour
compared with labour costs in
Germany or France. That Philips,
while complaining of low-cost
imports from Taiwan, has a semi-
conductor assembly plant there
because it is cheap and con-
venient. That GEC employs black
and coloured labour in South
Africa and pays well above the
official Household Subsistence
Level, but this is still substantially
lower than that enjoyed by Euro-
peans.

The name of the game is com-
petition as Sir Jules Thorn
demonstrated when he started out
in business with cut-price imported
lamps and the buying public
responded. Was this unfair? The
established suppliers certainly
thought so. Whether the present
Japanese onslaught on the U.K.
consumer market is unfair trading
in the sense of landing goods at
less than production cost may or
may not be true-without hard
evidence we can only guess.
Perhaps it's just that the Japanese
are cleverer at making and market-
ing electronic consumer products
than the British, just as they are
so clearly better at building and
marketing motorcycles.

The big multinational corpora-
tions decide what they are going
to make, and where to make it,
for a complex variety of reasons
of which labour cost is only one.
Sony is already manufacturing in
the U.K., National Panasonic is to
start soon and Hitachi is said to
be thinking about it. On level
terms with established British
manufacturers how will they fare?
If they can make better sets more
cheaply for the U.K. and European
market, then we shall all be
rejoicing on the further buoyancy
of British electronics and British -
built exports, just as we do now
for other great British -based
exporters like Hewlett-Packard
(US owned), ITT (US owned), and
not forgetting Philips (Dutch
owned).

It is easy to forget the fact that
we in electronics are all in a
world -trading environment and that
it is natural for various products
to be manufactured in different
locations for world markets. All the
big companies play the multi-
national game and none more
keenly than the British.
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I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD
Tel (0227) 63218

15-240 WATTS!
HY5
Preamplifier

HY30
15W into an

HY50
25W into sn

HY120
60W into sn

HY200
120W into an

HY400
240W into 4n

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common
input functions (mag Cartridge, tuner. etc.) are catered for internally, the desired
function is achieved either by a multi -way switch or direct connection to the
appropiate pins. The internal volume and tone circuits merely require connecting
to external potentiometers (not included). The HY5 is compatible with all I.L.P.
power amplifiers and power supplies. To ease construction and mounting a P.C.
connector is supplied with each pre -amplifier.
FEATURES: complete pre -amplifier In single pack: multi -function equalisation, low noise. low
distortion. high overload, two simply combined for stared.
APPLICATIONS: hi-fi, mixers. disco, guitar and organ. public address.
SPECIFICATION: Inputs -magnetic pick-up 3mV. ceramic pick-up 30rnV, tuner 100mV, microphone
10mV. auxiliary 3-100mV. input impedance 47k/I at 1kHz. Outputs -tape 100InV. main output 500inV
R.M.S. Active Tone Controls -treble I 12dB at 10kHz: bass ,12dB at 100Hz. Distortion -0 1%
at 1kHz: signal/noise ratio 68dB. Overload-38dB on magnetic pick-up. Supply Voltage- c 16-50V

Price £1. 75 + 59p VAT. P. & P. free
HY5 mounting board B.1. 43p + 6p VAT. P. & P. free

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible
I.C. with short circuit and thermal protection. The kit consists of: I.C., heatsink,
P.C. board, 4 resistors, 6 capacitors, mounting kit, together with easy to follow
construction and operating instructions. This amplifier is ideally suited to the
beginner in audio who wishes to use the most up to date technology available.
FEATURES: complete kit: low distortion, short, open and thermal protection, easy to build.
APPLICATIONS: updating audio equipment: guitar practice amplifier. test amplifier: audio oscillator.
SPECIFICATION: Output Power -15W R.M.S. into 511. Distortion -0 1% at 15W. Input Sensitivity-
500mV. Frequency Response-I0Hz-16kHz -3dB.

Price Ea. 75 + 59p VAT. P. & P. free

The HY50 leads total integration approach to power amplifier design.
The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
that it must be one of the most reliable and robust High Fidelity modules in the World.
FEATURES: low distortion, integral heatsink. only five connections: 7 amp output transistors, no
external components.
APPLICATIONS: medium power hi -fl systems. low power disco; guitar amplifier.
SPECIFICATION: Input Sensitivity-500rnV. Output Power -25W R.M.S. Into all. Load Impedance --
4-16(1. Distortion -0 04% at 25W at lkHz. Signal/Noise Ratio-75dB. Frequency Response-10Hz-
45kHz -3dB. Supply Voltage-, 25V. Size -105 x 50 x 25mm.

Price £6.20 + 77p VAT. P. & P. free

The HY120 is the baby of I.L.P.'s new high power range, designed to meet the most
exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular design.
FEATURES: very low distortion, integral heatsink. load line protection, thermal protectionn, five
connections, no external components.
APPLICATIONS: hi-fi: high quality disco, public address: monitor amplifier: guitar and organ.
SPECIFICATION: Input Sensitivity-500mV. Output Power -60W R.M.S. into all. Load Impedance -
4 --1611. Distortion -0 04% at BOW at 1kHz. Signal/Noise Ratio-90dB. Frequency Response-10Hz-
45kHz -3dB. Supply Voltage-, 35V Size -I14 x 50 x Et5rnm.

Price E14.40 + E1.16 VAT. P. & P. free

The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.
FEATURES: thermal shutdown, very low distortion. load Ilse protection, integral heatsink, no external
components.
APPLICATIONS: hl -ti: disco: monitor. poweeslave. industrial. public address.
SPECIFICATION: Input Sensitivity-500rnV. Output Power -120W R.M.S. into all. Load Impedance -
4 -16(1. Distortion -0 05% at 100W at 1kHz. Signal/Noise Ratio-96dB. Frequency Response-10Hz-
45kHz -3dB. Supply Voltage-, 45V. Size -114 x 100 x 85mrn

Price C21.20 + £1.70 VAT. P. & P. free

The HY400 is I.L.P.'s -'Big Daddy' of the range producing 240W into OCI! It has been
designed for high power disco or public address applications. If the amplifier is to
be used at continuous high power levels a cooling fan is recommended. The amplifier
includes all the qualities of the rest of the family to lead the market as a true high
power hi -fidelity power module.
FEATURES: thermal shutdown. very low distortion, load line protection: no external components.
APPLICATIONS: public address. disco. power slave, industrial.
SPECIFICATION: Output Power -240W R.M.S. into 4(1. Load Impedance -4-16C1. Distortion -C 1%
at 240W at 1kHz. Signal/Noise Ratio-84dB. Frequency Response-10Hz-45kHz -3dB. Supply Voltage

45V. input Sensitivity-500mV. Size -114 x 100 x 85mm.

Price E2925 + £2,34 VAT. P. & P. free

POWER SUPPLIES: PSU36-suitable for two HY306 £4.75 + 59p VAT. P. & P. free. PSU50-suitable for two HY50s £0.20 +
77p VAT. P. & P. free. PSU70-suitable for two HY120s £12.50 + El -00 VAT. P. & P. free. MUNI-suitable for one HY200
£11.50 a 92p VAT. P. 6 P. free. PSU1110-suitable for two HT200s or one HY400 £21 £1.68 VAT. P. & P. free.

AVAILABLE
JUNE 1976

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
Please supply
Total Purchase price
I Enclose: Cheque Postal Orders  Money Order 
Please debit my Access account Barclaycard account 

Account number
Name and Address

Registered office No. 1032630 Signature
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TAMBA ELECTRONICS QUALITY PRODUCTS
FOR HI -Fl. DISCO.
P.A. GROUP AND CLUB USE

A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS

Choose the power you need from these five pure complementary amplifiers
Two-year guarantee

All amplifiers feature a pure comple-
mentary symmetry output stage for low
distortion and high reliability -the
highest grade components (by Mullard-
Texas. Plessey -RCA etc.) used
throughout

 Suits loads 4-16 ohms (optimum
load 8 ohms, TAM50/100/250. 4 ohms
TAM500/1000)

 Low distortion (0.1%)
 20-20,000 Hz 7..t.1dB
 Silicon circuitry throughout
 Inherently open circuit proof
 Four simple connections

MI High sensitivity-100mV
 Low profile (1in high 3}in x 3in)
 75% efficient
 Glass fibre printed circuit board
 Accepts most mixers/pre-amplifiers

TAM50 5W RMS 25V supply 0.20
TAM100 10W RMS 35V supply £3.75

TAM250 25W RMS 45V supply £4.25

TAM500 50W RMS 45V supply £6.95

TAM1000 100W RMS 65V supply
(all modules carriage free)

£9.60

POWER SUPPLIES
For 1 or 2 TAM50/100 £4.25 (carr 50p)
For 1 or 2 TAM250/500 £6.95 (carr 50p)
For 1 or 2 TAM1000 £9.80 (carr 50p)

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s etc) C.O.D. (50p
extra). We accept Access and Barclaycard -send or telephone your number -do not
send your card. Add VAT at 8°. to orders for 50-100W units and at 12+°o for 5-25W
units

Hours, 9.30a.m.-5p.m.
Mon. -Sat. Callers
welcome.
Tel: (01) 684 0098

TAMBA ELECTRONICS
Bensham Manor Road Passage, Bensham Manor Road. Thornton Heath, Surrey.

An exciting NEW series from ...

Newneatifinkawas

Each of the books in this series is written by an expert in his own particular field. The books are
authoratative yet easily understood by those with no technical knowledge whatsoever, and the texts
are supplemented by many highly informative illustrations.

MASTER ELECTRONICS
IN MUSIC
T. D. Towers
Content: Creating Musical Sounds
by Electricity - Making Musical
Instruments Louder - Musical
Special Effects by Electronics -
Electronic Keyboard Instruments -
Electric Guitars - Magnetic Tape
Music - The Robot Drummer -
Music Synthesisers - Music by Com-
puter - Index.
130 pages 0 408 00262 X £2.50

ONO

MASTER HI -Fl
INSTALLATION
Gordon J. King
Contents: How it Works - The Amp-
lifier - Programme Signal Sources -
Importance of a Good F.M. Signal -
The Loudspeaker - Mono, Stereo
and Quadrophonic Sound - Four -
channel Techniques - Room Effects
- Best Use of Controls - Termin-
ology - Index.

150 pages 0 408 00237 9 £2.50

MASTER STEREO
CASSETTE RECORDING
I. R. Sinclair
Contents: Stereo Systems - Signal
Sources - Controls and Facilities -
Making the Recording - Replaying
and Monitoring - Essential Main-
tenance - Aids to Better Recording
- Noise Reduction Systems - Cas-
sette Recorder and Hi-Fi.

140 pages 0 408 00238 7 £2.50

NEWNES TECHNICAL BOOKS, Newnes-Butterworths, Borough Green, Sevenoaks, Kent
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V,ghli GEM
ELECTRONICS FOR WORKS ELECTRICIANS

By Noel M. Morris
Published by McGraw Hill
268 pages, 230x 150mm. Price E6 00
THIS is one of those all too rare books pitched at a level

between the elementary introduction and the advanced
mathematical treatment. Although, as its title implies, it
is intended to help electricians in industry to cope with the
growth of electronic controls, etc., it is written in such a

way as to form a useful introduction to electroni,cs in
general.

More than half the book is devoted to basic theory and
a description of components and their propertieS, including
semiconductors and opto-electronic devices. The remainder
deals with amplifiers and basic logic circuits. feedback
amplifiers and oscillators, operational amplifiers, stabilised
power supplies and power electronics, and finally test
equipment.

G.C.A.

QUESTIONS AND ANSWERS ON RADIO AND
TELEVISION (4th Edition)

By H. W. Hellyer and I. R. Sinclair
Published by Newnes Technical Books
120 pages, 165 110mm. Price £1.25

AUSEFUL little book for the enquiring beginner in radio
or television. The treatment is essentially basic and

non -mathematical.
G.C.A.

TWO TRANSISTOR ELECTRONIC PROJECTS
By F. G. Rayer

Published by Babani Press
90 pages, 180x 108mm. Price 85p

ASELECTION of simple circuits using two transistors,
ranging from the astable multivibrator in various

applications, through audio amplifiers, games and controls
of various types to radio receivers.

G.C.A.

CROSS -HATCH GENERATOR (September 1976)
In Fig. 3b, page 712, the pad for pin 1 of IC2

appears to be joined to the adjacent pad connected
to R5, D5, etc. This is, of course, incorrect. Con-
structors should ensure that the two pads are
isolated from each other on their p.c.b.

DIGITAL FREQUENCY METER (May June 1976)
In Fig. 6, page 379, the leads from S1a to pins 17

and 19 on the main board should be transposed.
The wiring shown in Fig. 12, page 503, is correct.

Br On
qatie wed Net

Games chine
ROULETTE POOLS

DOM NUMBER
DICE

s esign uses TTL circuitry to produce
Random Numbars up to 99, Dice scores up to
6 6, Roulette wheel rumbers up to 60 or
Pcolsnumbers up to 59.

METAL LOCATOR
Designed with the "O.I.Y.-Man" ii
mind, this simple unit will warn of the
presence of pipes or wiling buried in
a house wall. A boon to anyone
engaged in home imcrovements., or

en just barging a picture.

Phis
Part 2 ORION TONER

Aiso in this issue. . .

INDEX for 1978

ELCI&TRON I CS
DECBVIBER ISSUE ON SALE NOVEMBER 12
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FOUR CHANNELS - THREE MODES

-riis article describes the circuit and construc-
tion of a discotheque lighting and strobe unit.

The system is completely self-contained and all
controls are simple to understand and operate.

Designed using TTL integrated circuits, the unit
may be constructed for about one fifth the cost of a
comparable commercial unit.

In addition to the main strobe unit, details are
given for construction of the lamp display units
compatible with the system.

DESIGN FEATURES
There are four channel outputs, each channel being

connected to two 100W lamps. The layout of the
lamps is in two portable banks of four.

Each channel has an override switch to perma-
nently enable or inhibit selected channels.

A variable speed control for the strobe effect is
incorporated.

The design allows synchronised strobing (to the
beat of the music) to be added, and the number of
lamps per channel to be increased.

Three modes of operation of the unit are pro-
vided :

1. Sequential-each channel strobes in turn, only
one channel at a time being enabled.

2. Random-the channels flash in a purely random
sequence.

3. Full Strobe-all channels flash simultaneously.
Provision is made for the operator (disc jockey)

to monitor the selected mode of operation by means
of small 1.e.d. slave lamps on the top of the unit.

888

BLOCK DIAGRAM
The full block diagram is shown in Fig. 1.
The main timing source is an oscillator whose

frequency is variable between about 2Hz and 20Hz,
the control being mounted on top of the unit for the
operator to use.

The output of the oscillator feeds a four -bit regis-
ter where, in conjunction with the MODE switch
and appropriate gates, the three modes of operation
described above can be selected. The resultant four -
channel selected output is routed along the four
"highway" lines to an intermediate gating stage. It
is to these highway lines that the slave monitor
l.e.d.s are connected (the lamps being mounted on
top of the unit). Also, at this point, the override
facility for each channel is incorporated.



The ultimate switching of the mains on each
channel is achieved with triacs. For these devices to
operate correctly a triggering source must be pro-
vided and this is achieved by using another oscillator
which is at a fixed frequency of about 800Hz.

The oscillator is followed by a monostable circuit
so that very narrow pulses are formed and these
pulses are gated with each highway such that if any
highway is at its high state then these trigger pulses
are allowed through to operate the appropriate triac
drive circuit.

Two power supplies are necessary : a 5V rail for
the TTL circuits and a -6V rail for the triac drive
circuits.

The complete circuit diagram is shown in Fig. 2.
The main timing source uses a 7413 Schmitt

trigger ICIa which is connected as an oscillator,
variable in speed between 2Hz and 20Hz.

To use the 7413 as a square wave oscillator, a
feedback resistor (RI and VR1 in series) is con-
nected from the output back to the commoned input
pins and a capacitor (C1) connected between input
and earth.

The oscillator output is fed to the register as a
common clock pulse. The register consists of two
7474 dual D -type latches (IC2 and IC3) to give the
required four stages.

For simplicity the three modes of operation will be
described individually.

SEQUENTIAL MODE
In the SEQUENTIAL (S) mode, only the first two stages

of the register are used. The output of the second
stage (E) is fed back to the input of the first stage
forming what is known as a Johnson Counter. This
has four states which are decoded by the four three -
input gates IC4a to c and IC5a. In fact only two
of the three inputs to each gate are actually used
for decoding, the third input being used as an inhibit.

GSCILLATC;,

When SEQUENTIAL mode is selected by setting SI
to "S," an enabling input is put on gates IC4a to c
and IC5a by Slc such that the individual outputs
are routed to the main channel highways via gates
IC8a to IC8d. Also, at this time, gates IC5b and
IC6a to c are inhibited by Slc giving an earth to
their inputs so the outputs of these four gates are
all at a constant logic 1.

RANDOM MODE
For the RANDOM (R) mode, all four stages of the

register are used. The configuration is known as a
pseudo -random generator and the random sequence
is established by feeding the last two stages of the
register through an equivalence circuit formed from
gates IC7a to IC7c.

The equivalence circuit will feed a logic 1 back
to the input if the outputs from the last two stages
are the same and a logic 0 if they are different.

No decoding is necessary for this mode so the
outputs of the four stages of the register are taken
to the appropriate gate from IC5b to IC6. When
RANDOM (or FULL STROBE) mode is selected Slc
provides an enabling input to gates IC5b to IC6c and
inhibits gates IC4a to IC5a such that the outputs
can be routed via gates IC8a to IC8d to the main
channel highways.

FULL STROBE MODE
In the FULL STROBE (F) mode, the output of the

oscillator is fed to gates IC5b to IC6c directly via
S la. However, to ensure that there is no interaction
from the register, each stage is either reset or set by
means of Sld such that the register outputs to gates
IC5b to IC6c are all held at a high level.

DRIVE
'=-)SCILLATOiq

1ADN'J, A6LE

4 BIT REGISTE,,

MODE GATING

MODE SWITCH

0

OVERR DE SWITCHES
SLAVE MONITOR LAMP'S

INTERMEDIATE GATING

Fig. 1. Block diagram of the Discostrobe system

UNIT A
LAMP

OUT PUTS

UNIT B
LAMP

OUTPUTS

1
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Fig. 2. Complete circuit diagram of the Discostrobe system excluding the power supply. Note that the
common terminal is not connected to earth but to the neutral line
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OVERRIDE
The main channel highways are the outputs of

gates IC8a to IC8d and these drive the 1.e.d.
indicators DI to D4 located on top of the unit.
These give the operator an indication of the sequence
in use.

The highways are also routed via the channel
override switches S3 to S6. The INHIBIT/ENABLE
switch S2 determines the function of the override
switches.

With S2 in the INHIBIT position, switching on any
of the override switches will permanently inhibit
that channel. With S2 in the ENABLE position, the
override switches will cause the selected channels to
be permanently on.

TRIAC TRIGGERING
The pulses for triggering the triacs are produced

by an oscillator with a frequency of 800Hz coupled
to a monostable which gives pulses about 204us
duration.

The oscillator is formed from half of the dual
Schmitt trigger IC12. The monostable, IC11, is a
74121 i.c. which is triggered by the negative -going
transitions of the output of IC12a.

The output of the monostable is fed to all four
gates IC9a to IC9d. Should any of these gates have
an enabling high level from its associated highway
(or should the highway be open circuity then the
trigger pulses will pass through to the triac drive
circuit via the appropriate inverter gate (1C10a to
IC10d) to re-establish them as positive pulses.

Table 1: Resistor Values for Triacs

Type Current
(A)

Voltage Values of R9, 11,
13, 15 (n)

NAS 0164X 1.6 400 470 to 560
NAS 0304X 3.0 400 390 to 470
NAS 0354X 3.5 400 330 to 390

NAS 0654X 6.5 400 220 to 330

NAS 0854X 8.5 400 180 to 220
NAS 1004X 10.0 400 100 to 180

The triac is a bi-directional switch and belongs to
the thyristor family of devices, i.e. devices which are
four -layer pnpn type with a gate connection.

The triac will conduct current in either direction
i.e. from mtl to mt2 or vice versa. It is triggered
into conduction by either a positive or negative
signal on the gate. Once the triac is triggered it will
stay on, regardless of the gate voltage, until the
main current drops below a threshold value. There-
fore, if used for passing an a.c. voltage, the device
will switch off every half cycle as the voltage passes
through zero.

Bearing these points in mind, the device must be
triggered every half cycle during the period that
conduction is to take place : removing the trigger
will allow the triac to automatically turn off.

Rather than build a complicated circuit to detect
the start of each half cycle of mains voltage for
triggering the triac, the Discostrobe uses the method

V

mt 1
OF

TRIAC

OUTPUT
OF

IC 11

GATING
SIGNAL

10/P IC8a/

CONDUCTION
OF TRIAL

t

Fig. 3. Waveforms at various parts of the circuit of
Fig. 2

of triggering at a much higher frequency than the
mains supply such that the triac conducts shortly
after the start of each half cycle.

The operation of the triac drive circuit is such
that when a positive -going pulse is present at the
base of the transistor the transistor cuts off and
current is allowed to flow from the -6V rail into
the gate of the triac. When the trigger pulse is
removed, the transistor conducts providing effectively
zero volts at the gate of the triac which causes the
device to cut off when the a.c. mains once again
passes through zero volts.

The waveforms at various parts of the circuit
are shown in Fig. 3. Note that the common point
of all the supply lines and the common terminals
of the triacs must be returned to the neutral line
of the mains supply.

If a higher output power rating is required the
triac types and the values of resistors R9, R11, R13
and R15 will have to be changed. A list of the
various triacs available along with suggested values
of resistors is given in Table 1.

POWER SUPPLIES
Although TTL logic usually requires a highly

stable power rail, in this application all that was
necessary was the simple smoothed supply as shown
in Fig. 4. This circuit is quite adequate provided
that the number of TTL circuits is not going to be
increased too dramatically.

In constructing the power supply, the common rail
of the two supplies should be connected to the
neutral of the mains supply and not earth.
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Fig. 4. Circuit diagram of the power supply to give the 5V and 6V lines required by the Discostrobe system

COMPONENTS . . .

Resistors
R1 200D
R2 2.2k12
R3 39052
R4 -R7 1200 (4 off)
R8, 10, 12, 14 33051 (4 off)
R9, 11, 13, 15 39012 1W (4 off)
R16, R17 1012 5W (2 off)

All 10% kW except where stated

Potentiometer
VR1 1kS2 linear

Capacitors
C1 470p.F 12V elect.
C2 0.01µF
C3 1µF 12V
C4 0.1µF
C5, C7 470p.F 10V elect (2 off)
C6, C8 200µF 10V elect (2 off)

Transistors and diodes
TR1-4 2N2906 (4 off)
D1-4 TIL209 or similar I.e.d. (4 off)
D5-8 50V 1 A bridge rectifier
D9-12 50V 1 A bridge rectifier
D13 5.1V 400mW Zener diode

Integrated Circuits
IC1 7413
IC2,3 7474 (2 off)
IC4-6 7410 (3 off)

Triacs
CSR1-4

IC7-10 7400 (4 oft)
IC11 74121
IC12 7413

NA S0354X 400V 3.5A triac (4 off) (Avail-
able from The Radio Shop, 16 Cherry Lane,
Bristol BS1 3NG) (For more than 2x 100W
per channel see Table 1)

Miscellaneous
S1
S2-6
S7
T1
FS1
FS2
FS3
LP1-8

4 pole 3 way rotary switch
S.p.d.t. toggle switch (5 off)
D.p.d.t. mains switch
Mains primary, 0-6V, 0-6V +A secondaries
5A fuse and holder
350mA fuse and holder
500mA fuse and holder
100W, bayonet type mains spot lamps
(various colours) (8 off)

LP9 Mains neon indicator
0.1in matrix Veroboard, case to suit, edge connectors

(if used)
5 -way mains sockets and plugs (2 off) (if required use

Bulgin P551 and P552)

CONSTRUCTION
The logic is divided between two main boards

as shown in Figs. 5 and 6. In the prototype the two
boards were Olin matrix stripboard which plugged
into an edge connector so that the boards were
easily removable from the unit. However, this
expense is not essential.

Board A (Fig. 5) is mounted in the bottom of the
case and carries the main oscillator (IC1), the
register (IC2 and 3), and mode selection gates (IC4
to IC8). Two 200uF capacitors in parallel have
been used for Cl but these can be replaced by a
single 470µF.

Capacitor C4 serves to decouple the supply lines.
Board B is shown in Fig. 6. This board is fed

with 6V a.c., the bridge rectifier and smoothing
components sharing this board with the logic i.c.s.
Also mounted on this board are the triac drivers
(TR1 to TR4 and associated components). The
triac oscillator IC12, monostable IC11 and gates
IC9 and IC10 complete this board.

Because of the complexity of the wiring it is not
possible to give point to point wiring diagrams for
these two boards. However, layout of the com-
ponents is in no way critical and by laying out the
i.c.s and using the circuit diagram as a wiring guide,
no difficulties should occur.

The four triacs are bolted on to the side of the
case as shown in Fig. 7. Their leads are inserted into
a piece of stripboard which carries wires from the
triac drivers (Board B). This small piece of board
also carries the smoothing components for the -6V
supply.

The lid of the case has been turned back in Fig. 8
to show the components it carries. Also seen in
this photo are the two output sockets which carry
the signals to the two banks of lights. The type used
in the prototype were Plessey types but a suitable
alternative is the Bulgin P551 and P552 plug and
socket.

Note carefully that the earth input from the mains
is used only to earth the metal chassis; the neutral
wire is connected to the common terminal of the
power supply.

The layout of the controls on the top panel is
shown in the photographs.
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Fig. 5. Board A carries the main oscillator, register and mode selection gates. Though two capacitors in
parallel have been used for Cl, a single 170µF type should be used

Fig. 6. Board B carries the 5V power supply components, triac driers, and output gating circuits
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Fig. 7. The triacs CSR1 to 4 are bolted to the side of
the case as shown with 11-eir leads in the piece of
stripboard. Also on the shipboard are the -6V power
supply components

CONSTRUCTION OF THE LAMP DISPLAYS
The construction of the light display boxes is

shown in Fig. 9
The unit is made from five-ply hardboard to make

it sturdy. The units used with the Discostrobe were
finished in matt black paint and the effect was very
pleasing.

More of these units may be constructed bat ensure
the triacs is not exceeded when

there are a number of lamps per channel.

Ideally, four different colour lamps should be
used : these should be mains' spotlight types with
bayonet fittings to match the connectors.

TESTING
No adjustments are necessary when the unit is

complete. Before connecting the lamp display to
the unit, the logic circuitry may easily be checked
by observing the four l.e.d.s on the front panel. If
the three modes operate correctly on monitoring
these lamps then the light display boxes may be
connected.

If the logic circuitry does not operate correctly
and no suitable test equipment is available, then a
useful tool for fault finding is a simple logic probe
which is easily constructed and will be useful in
other logic applications.

Details of a suitable probe are shown in Fig. 10.
To use the probe, connect the flying lead to the

common rail (in this case the neutral of the mains
supply). The probe can then be moved around the
integrated circuit pins. A logic 1 is indicated by the
l.e.d. lighting.

INCORRECT TRIGGERING
It is possible that when the lamp displays are

connected a channel may not trigger correctly. This
will be indicated by the lamp(s) on that channel
becoming half -lit or pulsating with, possibly, false
logic switching.

The effect is due to small variations in the charac-
teristics between triacs and can be overcome by
reducing the values of resistors R9, 11, 13 or 15.
The fault is that insufficient gate current is getting
to the triac with the component values specified.

894

Fig. 8. The switches., potentiometer and I.e.d.s are mounted on the lid of the case as shown
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Fig. 9. Construction of the light display boxes (2 off required).
The boxes are constructed from 5 -ply hardboard

178mm

6BA
NUT

SPACER 68A SCREW

STANDARD BAYONET FITTING LAMP SOCKET

CABLE ENTRY

FELT TIP PEN CASING

ANODE

FILE
DOWN END /.."4025356,

WASHER 6BA NUT

+SPACER SHOULD BE OF LARGER
DIAMETER THAN END HOLE
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Fig. 10 A simple logic probe useful for fault finding
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Fig. 11. This circuit may be used to replace the main
oscillator in the Discostrobe system. It gives a 12dB
per octave roll off above 1kHz
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The fault is possible since the gate current with
these values is very near to the minimum limit in
an attempt to keep the drain on the -6V line as low
as possible.

Provided the rating of the transformer T1 is over
+A the values R9, 11, 13 or 15 can be reduced to
about 100 ohms quite satisfactorily.

EXPANSION
Provision has been made in the circuit design for

expansion in a number of areas.
The strobe effect may be synchronised to the beat

of the disco music rather than the internal oscillator
by connecting a suitable circuit to the input to IC2a
(pin 3). Either the internal oscillator (ICI, Cl, RI
and VR1) may be eliminated or a switch may be
used to give the two alternatives. A circuit to detect
the beat of the music need not be complicated, a
suggested configuration being shown in Fig. 11.

The number of lamps per channel may be
increased as explained earlier. Always allow an
adequate margin between expected current and triac
current rating. For example, if six 100W lamps are
to be driven the current per channel is about 3A so
use a triac with a 4A capability.
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CINE/TAPE ""2

SYNCHRONISER

. featuring a CMOS 12 -bit magnitude comparator

THIS month construct' . - ynchro-
niser will er with setting -up

instructio

CTION
Sync Indicator is constructed on a d.i.l. Bread-

oard. Due to the complexity of the interconnecting
wiring between the i.c.s, this is shown in two stages in
Fig. 4.

Sockets are used for the i.c.s and these should be
fitted first, followed by the wiring in the stages shown.
Each stage should be carefully checked before pro-
ceeding to the next, paying particular attention to the
possibility of shorts between the copper conductors or
socket pins.

As many different colours of connecting wire as
possible should be used to make checking easier.

On completion of the wiring the i.c.s can be inserted,
the normal precautions for handling CMOS i.c.s being
taken.

No details of mechanical construction or housing are
given as the requirements depend on whether a battery
or mains power supply is incorporated, so this is left
to the individual constructor.

Plugs and sockets will be required for connections
to the tape recorder and these should match the
constructor's existing equipment.

Suitable cases are available from many advertisers
in this magazine.

If space is available, the unit can, of course, be built
into the projector (as was the prototype, see Fig. 5), or
into the tape recorder. The circuit layout is not
critical and can be split over a number of smaller
boards to fit the space available.

If the unit is built into the projector, the photodiode
DI may be placed inside the projector case using the
opposite side of the shutter, and if insufficient light is
available from the projector lamp in this position, a
separate small panel -type lamp can be used. An l.e.d.
could be used, but in this case a more sensitive photo -
detector such as the 2N5777 would be necessary. In the

896

prototype the photodiode mounting was as shown in
Fig. 6.

The l.e.d. indicators are shown mounted on the
circuit board for convenience. They can, of course, be
mounted in any convenient position and connected to
the board by suitable leads.

SETTING UP
When power is applied to the Sync Indicator board,

the SYNC 1.e.d. should light and the remaining 1.e.d.s
remain unlit. If this is not the case, a fault must exist
and the power supply must be switched off (and dis-
connected from the mains if a mains power supply is
being used) and the fault located and rectified.

Fig. 5. Side view of the prototype modified projector.
Here the fully automatic synchronisation facility has
been built in
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Fig. 4. Layout of components and interwiring on the DIP Breadboard. To simplify matters the wiring is
shown in two stages
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Fig. 6. The photodiode is mounted in a p.v.c. tube
which fits over the lens mounting

Assuming that all is well, which it should be if reason-
able care is taken during construction and reliable
components used, the photodetector assembly should
be placed over the projector lens and the projector
started. It is not necessary to have any film in the pro-
jector during this test run.

The projector speed control may be at its normal
setting provided this allows a small speed variation
either up or down to allow sync errors to be corrected.
The eye is extremely tolerant of small variations in
projection speed so even if the speed has to be set
slightly above or below its normal setting to allow this
tolerance for synchronising, this will not be noticeable.

The output from the synchroniser should now be con-
nected to the tape recorder high-level input and, with
the recording level control set at a suitable level, VR1
should be adjusted for full modulation of the tape as
indicated on the recording level indicator.

A recording of the sync pulses of at least five minutes
duration should now be made. On completion of the
recording, the tape should be rewound back to the start
and the projector stopped.

The line or external amplifier output of the tape
recorder should now be connected to the Sync Indicator
input and the tape played back..

The SYNC 1.e.d. should go out as soon as the pulses
are received from the tape and the START and stow
le.d.s light.

The projector should now be started and its speed
control set to a slightly higher speed than that used for
the recording. After a few seconds, the projector
counter will catch up with the tape counter, the stow
l.e.d. will go out, the SYNC l.e.d. flash briefly, and the
FAST l.e.d. light.

The projector should now be slowed down until the
opposite process occurs and this should be repeated
making smaller adjustments to the speed control on
each occasion until the SYNC l.e.d. stays alight at full
brilliance and the FAST and stow l.e.d.s either go out
completely or one or the other just glows dimly.

This process sounds complicated but it takes longer
to describe than it does to carry out, and after a little
practice it will be performed almost automatically
each time the projector is started.

IN USE
The first indication that tape and film are beginning

to drift out of sync will be the dimming of the SYNC
l.e.d. and brightening of either the FAST or stow l.e.d.
depending on the direction of the sync error.

If no correction is made and the sync error continues
to increase the SYNC l.e.d will go out and either the
FAST or stow l.e.d. come up to full brightness. At this
stage the sync error is only one third of a frame and this
would have to increase to four frames or more (depend-
ing upon the type of sound) before it became noticeable.
Even if this amount of error or even more was allowed
to occur, it would only be necessary to adjust the
projector speed as indicated by the l.e.d. which is
alight and the Sync Indicator will show when sync has
been restored.

RECORDING A SOUND TRACK
When recording an actual sound track the film should

be loaded on the projector and stopped when the first
frame is in the gate.

The Sync Indicator is set up for recording the sync
pulses on one track of the tape, while the other track
is used for the film sound track. The tape recorder is
started, followed by the projector.

It is not necessary to record the whole of the film
sound track in one go as, provided the tape recorder
can be switched to record on the track used for the film
sound while replaying the sync pulse track, once the
complete pulse track has been recorded, the tape and
film can be rewound and the sound track re-recorded
as necessary to obtain the desired result, using the
Sync Indicator to keep the film and tape in sync.

The process can be repeated as many times as is
necessary. If S1 is opened once the projector has started
at the beginning of the film, it will be possible to
stop the projector and tape recorder at any point during
the film without the loss of tape pulses resetting the
counters and sync being lost. This enables the recorder
to be stopped to switch from record to playback or
vice versa to alter and re-record part of the sound
track. The tape recorder and projector must, of course,
be stopped or restarted within a few seconds of each
other.

Each time the film and tape are rewound it is neces-
sary to load the film so that the first frame is in the gate
before starting the tape recorder, and the projector
must not be started until the START l.e.d. lights. This
rule must be observed on each subsequent showing of
the film and sound track.

AUTOMATIC PROJECTOR START
Automatic projector start controlled by the tape

pulses is easy to arrange as the' power supplies to the
projector can be switched by a relay operated by a
transistor connected to the START l.e.d. driver. The
relay used must be suitable for switching mains voltage
and the full load current of the projector, a suitable
circuit being shown in Fig. 7.

MONO TAPE RECORDERS
Two methods of using the Sync Indicator with mono

tape recorders are possible. An additional pulse replay
head operating on the lower track can be fitted. No
additional record or erase head is necessary as the
sync pulses may be recorded first using the existing
heads and the tape then reversed to record the sound
track, using the sync pulses to keep the film and tape in
sync.
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Fig. 7. To produce automatic start and stop the start
driver IC7d is used to drive a relay via the transistor
TR1. The relay controls the supply to the projector
and should have contacts rated at 240V 5A a.c.
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CAMERAS WITH SOUND SYNC
CONTACTS

The sound sync contacts in cameras fitted with such
close once per frame and a small battery powered unit
using one CD4011 can be built to produce a burst of
square waves each time the contacts close.

The circuit is similar to that used in the Sync Indi-
cator and is shown in Fig. 10.

Because the pulse bursts will be at frame frequency,
it will be necessary to fit a divide -by -three counter in
the Sync Indicator circuit as was done for use with the
perforated tape but, as in this case it may also be re-
quired to produce sync pulses for recording, the original
circuit of IC1 must be retained and a further CD4011
used. The alterations necessary to the Sync Indicator
circuit are shown in Fig. 11.

R20

220kO

IC10

R21 =C12
s6okft mim

100pF

R22

C13

I TO SYNC
001pF INDICATOR

TAPE INPUT

If the recorder is fitted with I track heads, the unused
half of the existing head can be used.

A replay preamplifier for the pulse head will be
required and a suitable circuit is shown in Fig. 8. As
pulses only are to be amplified, no replay equalisation
is required.

The second alternative is to use perforated tape which
is available from various advertisers in photographic
magazines and can be obtained with either 16 or 18
perforations per 31 or 71 inches. The correct type
for the projection and tape speed to be used should be
obtained.

The passage of the perforations is sensed by a photo -
detector and l.e.d. placed on either side of the tape in
line with the perforations and mounted in a suitable
housing to exclude light.

Because the pulses produced from the perforations
will be at frame rather than shutter frequency, it will
be necessary to fit a divide -by -three counter between
the output of ICla and the input to the projector pulse
counter.

The circuit used is a CD4018 presettable divide -by -n
counter connected to divide by three by connecting
the Q1 and Cif outputs back to the data input via a
NAND gate and inverter.

As the circuit to produce the bursts of square waves
for recording is no longer required, the spare gates in
IC1 can be used. The alterations necessary to the Sync
Indicator are shown in Fig. 9.

Fig. 8. When using mono tape
recorders fitted with an extra
head, this preamplifier circuit is
necessary

FULLY AUTOMATIC SYNCHRONISATION
Whilst not wishing to discourage anyone from

attempting fully automatic synchronisation, it must be
understood that mains voltages are being dealt with and

12V UNREGULATED 10V
VDO
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MLED
500

R24

560k,

IC9b

+10V

DV

TO 1C2
PIN 10

TO 105
PIN 10 It
IC9 c
PINS12 813

Fig. 9. Modifications to enable the synchroniser to be
used with a mono tape recorder using perforated tape
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all the necessary precautions must be observed: the
projector must be disconnected from the mains before
carrying out any work on the internal circuitry.

The actual modification to the projector will, in most
cases, only involve fitting a mains socket which is con-
nected in the projector motor circuit to enable this to
be brought out to the synchroniser.

It will be essential to determine the type of motor
fitted and, if necessary, the manufacturer's data should
be consulted.

Because of the wide variety of projectors in use and
the different types of motor fitted, only general guidance
and suggested circuits which may be adapted for use
with a particular type of motor can be given.

A.C. COMMUTATOR MOTORS AND
RHEOSTAT SPEED CONTROL

Projectors fitted with a.c. commutator motors and
rheostat variable speed control were, until recently,
the most common. The projector speed is continuously
variable from under 16 f.p.s. up to 24 f.p.s. by means of
a variable resistor in series with the motor.

Automatic speed control and synchronisation can be
achieved by connecting additional resistors in series
with the speed control rheostat and arranging for
these resistors to be shorted out in sequence by relays
controlled by the SYNC and sum l.e.d. driver outputs.

This was the method adopted by the author for his
Yelco P111Q projector and the circuit used is shown in
Fig. 12.

The miniature reed relays RLB and RLC have 12V,
1,040 ohm coils but will operate from as little as six
volts so could be driven directly by the two spare
buffers in the CD4050 package IC7.

The author was rather dubious about using this
arrangement as no information was available on the
performance of CMOS buffers into an inductive load.
The prototype synchroniser has, however, been in
extensive use for a number of months and no problems
have occurred. Separate driver transistors could be
used and would be required in any case if heavier
duty relays had to be used to carry the projector motor
load.

The circuit shown for the auto -start relay would be
suitable but high speed relays would be necessary as
they have to operate at over 50Hz on occasions.

The value of the speed control resistors has to be
determined experimentally-about ten per cent of the
value of the speed control rheostat would be a good
starting point. The resistors must be wirewound types
rated to carry the full motor current.

L

N

2 13

Fig. 10. A pulse generator circuit
suitable for use with cameras
fitted with sound sync contacts

+10V

7 19 112 116

IC13
CD4018

10 115 8

NO ID.
IC10

OV

TO ICib
PIN 5 &

1C2 P1510

Fig. 11. Modifications to Sync Indicator circuit to
operate at frame frequency for use with sync pulses
recorded from camera sound sync contacts. IC14c
and d are unused and their inputs should be connectd
to 10V line
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1C7
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1C7
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®12 RLB

ri401
D15 154C

Op. 14

RLC

SPEED
RHEOSTA'

RLC 1

RLB 1

MAINS
PLUG
SOCKET

Fig. 12. Auto synchroniser circuit for use with pro-
jectors having rheostat speed control. The relays are
reed types with 250V 0 5A contacts

If the resistors are too low in value insufficient speed
variation will be obtained for reliable synchronisation
and if they are too high in value the projector motor
will tend to hunt instead of running at a steady speed.

SOLID STATE SPEED CONTROL
An alternative all solid state method of speed control

is shown in Fig. 13. This uses an opto-isolator made by
cementing an 1.e.d. to an ORP12 photoresistor using
epoxy glue and giving the whole assembly a liberal
coating of black paint to exclude external light.
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The opto-isolator is used to isolate the Sync Indicator
from the mains part of the circuit which uses a power
transistor connected across a bridge rectifier as a
variable speed control resistor.

The power transistor will have to dissipate a number
of watts so must be fitted with an adequate heatsink
from which it must be isolated as the transistor casing
will be at mains voltage.

The three preset resistors must be adjusted to obtain
correct speed control, starting at a minimum value to
avoid excessive dissipation in the power transistor.

The fixed series resistors prevent excessive current
being drawn from the drivers.

As no thermal stabilisation is incorporated, the pro-
jector will tend to speed up as the temperature of the
power transistor rises but once a stable temperature is
reached the circuit will operate satisfactorily.

ELECTRONICALLY GOVERNED D.C.
MOTORS

In projectors with electronically governed d.c.
motors, it may be possible to identify a preset resistor
which is used during manufacture to set up the projector
speed, or resistors which are switched into circuit by
the projector speed control.

If this is so, the circuit of Fig. 12 using suitable .
value resistors or the circuit of Fig. 13 with the rectifier
removed may be connected in series or possibly in
parallel with one of these resistors in order to control
the projector speed by the synchroniser.

FROM
IC7a
PIN 2

FROM
IC7c
PIN 6

12

3 14

OV

D16 R29

1N4001 47011 VR3 5kfl

D17 R30

1N4001 47011 VR4 5kf1

If a circuit diagram of the projector speed control
can be obtained or traced from the wiring this will of
course make it much easier to identify a suitable point
to connect the synchroniser.

PROJECTORS WITH COARSE SPEED
CONTROLS

Constructors whose projectors have rather coarse
speed controls may have difficulty in adjusting the
projector speed to maintain sync within plus or
minus one third of a frame for any length of time.
In this case a simple modification to the sync indi-
cator circuit will give a better indication of the
magnitude of sync error over a much wider range,
and also indicate within this range whether the
sync error is increasing or decreasing.

The modification is to disconnect the cascading
outputs of the first CD4063 (IC3) from the cascad-
ing inputs of the second CD4063 (IC4), and con-
nect the cascading inputs of IC4 as follows : Pin 3
to + 10V, Pins 2 and 4 to OV. Constructors who
have used sockets for the i.c.s. can remove IC3 as
it no longer serves any purpose in the circuit. As
a result of this modification, the first four stages
of the CD4040 counters act simply as dividers and
the comparator and sync indicator will now operate
at one sixteenth of shutter frequency.

With the modified circuit, when a sync error
occurs the SYNC l.e.d. and (depending upon the
direction of error) either the FAST or snow l.e.d.
will begin to flash on and off due to the phase
difference at the comparator inputs. At small sync
errors the phase difference will be small and the
SYNC 1.e.d. will be on for longer than it is off, while
the appropriate error l.e.d. will be off for longer than
it is on. If the sync error increases, the phase differ-
ence will increase and this will be indicated by an
increase in the off period of the SYNC l.e.d. and the
on period of the error l.e.d. until the sync error
reaches 54 frames. At this point the phase difference
will be 360° and the SYNC l.e.d. will extinguish and
the error l.e.d. remain on.

This modification gives a good indication of the
magnitude as well as the direction of sync error
over the range of plus or minus 54 frames, which
should be sufficient for all practical purposes. The
modification is not however recommended if it is
intended to use the circuit for automatic speed
control.

A.C. INDUCTION MOTORS
An increasing number of manufacturers are using

a.c. induction motors with speed selection by a stepped
drive pulley as used on tape recorders.

This type of projector presents the most serious prob-
lem and without resorting to drastic measures such as

TO
PROJECTOR

MOTOR
CIRCUIT

Fig. 13. All solid state auto syn-
chroniser. D18 and PCC1 form an
opto-isolator to isolate the syn-
chroniser circuit from the mains.
TR3 must be fitted with a heatsink
from which it is insulated as its
case will be at mains potential

changing the motor, very little can be done. The only
possible approach appears to be to supply the motor or
indeed the entire projector from a transistor inverter,
the frequency of which can be controlled by the
synchroniser.

This solution, although complicated, is extremely
attractive as it would enable modern projectors such as
the Eumig 610D to be synchronised and no modifica-
tions to the projector would be necessary, as the pro-
jector would simply be plugged into the inverter
instead of the mains.

NOTE
The MRD150 photo -diode, the MLED500 I.e.d.s and
the 2N5777 Darlington pair are available from Fibre
Optic Supplies, 2 Loudoun Road Mews, London,
NW8 ODN.
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A selection of readers
suggested circuits. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any ides published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

Please Note
Articles submitted for
publication should con-
form to the usual practices
of this journal, e.g. with
regard to abbreviations
and circuit symbols.
Diagrams should be on
separate sheets, not in-
serted in the text.

A SIMPLE ACCENTING
METRONOME

THE circuit shows a means of using
the 2N2646 unijunction tran-

sistors for providing audible beats,
with bar accents, directly in a loud-
speaker. This arrangement is far
simpler and cheaper than has been
described with the use of a number of
integrated circuits.

Two unijunction transistors are
used, with their bl bases returned to
negative supply via the loudspeaker
coil. TR1 generates the tempo beat
rate, adjustable by VR1, while TR3
generates the bar accent beats
adjustable by VR2.

The tempo beat generator is a
conventional relaxation oscillator
circuit. The sudden discharges of Cl

RESET GO

7402

I/P
NOR

CLOCK OUTPUT

CLOCK
INPUT

Fig. 1

ADJ
BEATS

Fig. 1

via the emitter and the loudspeaker
coil produce clearly audible beats.

Switching transistor TR2 is a pnp
type which is rendered conductive
between emitter and collector only
when the base goes negative. This

557493

2

4 -B T COUNTER

3 14 11 8 9 12 1

02

55

0
NOR

F5:483 UP

EXT
1NH

14 16 1. 7 11

4 -BIT FULL ADDER

10 8 3 1 2

52 54

occurs at each discharge of Cl during
the tempo beats. Differentiation by
C2, R2 limits these negative excur-
sions tq uniform negative "spikes".
C3, therefore, receives a uniform
length pulse on each tempo beat at a
charging rate determined by the
setting of VR2. Diode Dl ensures
that the charge does not leak back
between pulses. During one of the
tempo beats the stepped charge on
C3 will be sufficient to fire TR3. The
discharge of C3 via the emitter and
loudspeaker coil will then augment
(or accent) the tempo beat. The
setting of VR2 determines the number
of beats per each accent.

It has been found that wirewound
variable resistors are suitable for
VRI and VR2 which may be cali-
brated for tempo and beats in the bar.
By tapping off the loudspeaker coil
via a capacitor and feeding into an

amplifier and loudspeaker some
interesting drum effects may be
obtained.

F. Hayes,
Southall,

Middlesex.

PROGRAMMABLE LOGIC
GENERATOR

WHEN
checking static logic levels,

or complete logic circuits, it is
useful to have available a pro-
grammable source of clock pulses, so
that the circuit can be "frozen" after
a finite number of pulses have been
input. Ideally, the source should
provide pulse trains either of a fixed
number of pulses, or which can be
terminated by a logic level within
the unit under test.

This circuit (Fig. 1) will give fixed
length pulse trains of between 1 and
15 pulses as set by switches Si to S4,
initiated by pressing the RESET and
GO switches in sequence. Alternatively
the train can be terminated by a
signal on the EXT INHIBIT input.

J. R. Keneally,
Weymouth,

Dorset.
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Here's the remarkable new

IIIDLOALISTEA
Superscore Home TV Game
Get it together for only £24.95

Available to you in kit form at the same moment
as its national launch, the brilliant new Videomaster
Superscore contains the latest product of MOS
technology: a TV game chip.

The logic contained in it had previously to be
generated by 100 TTL devices. Now it is condensed
into one 28 -pin chip.

This all -new Videomaster plugs into your 625 -line
UHF TV set (for overseas customers having VHF sets
we can supply the necessary VHF modulator) to give
you four exciting games (including tennis and football)
and two future game options. It features on -screen
digital scoring, realistic hit sounds, two bat sizes, two

POST TODAY TO:

ball speeds, automatic serving and much more. It runs
on six 1+ volt SP1 1 type batteries (not supplied).

The Videomaster Superscore kit costs only
£24.95 including VAT (recommended retail price of the
ready built model is over £40.00) and comes complete
with ready -tuned UHF or VHF modulator, circuit board
with printed legend, all resistors, transistors and diodes,
built-in loudspeaker, socket for mains adaptor, and, of
course, the TV game chip itself.

Easy to put together the Superscore has full
assembly instructions, circuit diagram and circuit
description. Don't miss this chance to own the newest
electronic game at such low cost.

Videomoster Ltd 14/20 Headfort Place, London SW1X 7HN

Please send me (insert No. requ'd) Videomaster Superscore
or £23.10+£4.00 for P&P overseas)
I enclose my cheque/money order* for £ VHF modulator required YES/NO" pEn I

NAME

ADDRESS
I
I

I IIIII II

4W
Kits at £24.95 (inc. VAT & P&P in UK)

ALLOW 21 DAYS FOR DELIVERY
LIMP 111 11

I
" delete as necessary
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VALVE MAIL ORDER CO.

Climax House
159 Fallsbrook Road London SW16 6ED

SPECIAL EXPRESS MAIL ORDER SERVICE

£0
1N21 0.17
1N23 0.85
1N871 0.88
1N253 0.50
1N256 040
1N645 0.16
1N725A 040
1N914 0.06
1N4007 0.12
18113 0.25
18202 G28
20371 0.75
20381 0.22
20414 0.80
20417 0.25
2N404 0.22
2N697 0.16
2N698 0.80
2N706 042
2N706A 0.1E
2N708 0.16
2N709 040
2N1091 0.55
2N1131 025
2N1132 024
2N1302 0.18
2N1303 0.18
2N1304 0.28
2141305 0.22
2N1306 0.28
2N1307 028
2N1308 048
2N2I47 1.25
2N2148 0.60
2N2160 0.78
2N2218 043
2N2219 0.25
2N2369A 0.16
2N2444 144
2N2613 0.75
2N2646 040
2N2904 0.20
2N2906 0.20
2N2907 0.28
2N2924 0.18
2N2925 0.16
2N2926 0.12
2N3054 048
2N5055 0.615
2N3702 0.11
2N3705 0.15
2N3706 0.11
2N3707 048
2N3709 0.10
2N3710 0.11
2N37I1 0.11
2N3819 0.88
2N4289 0410
2N5027 0.68
2N5088 0.88
28301 040
28304 1.15
28501 0.76
28703 1.00
40250 0.54
40251 0131
AA129 0.20
AAZ12 0.76
AAZ13 0.12
AAZ17 018
AC107 041
AC126 045
AC127 0.26
AC128 0.16
AC187 041
AC188 040
ACY17 045
ACY18 0.35
ACY19 045
ACY20 045
ACY21 0.86
ACY22 0.85
ACY27 G25
ACY28 0.26
ACY99 0.78
ACY40 042
ACY41 0.22
ACY44 042
AD140 0.60
AD149 0.75
AD161 0.44
AD162 0.44
AF106 0.80
AF114 046
AF115 G25
AF116 0.25
AF117 0.24
AF118 0.67
AF119 G20
AF124 0.80
AFI25 0.80
AF126 040
AF127 0.80
AF139 0.41
(F178 045
4F179 0.65
AFI80 045

88 EP
AF181 040 51Y213 025
AF186 048 BEM 0.46
Anil 1.16 BYZI1 0.40
AFZ12 2.00 BYZ12 0.40
ASY26 045
AS129 4.46 BYZ13 G42

ASY30 0.25 BYZ15 1.25
ASY50 0.20 BYZ16 0.60
ASY51 0.40 BZY88 0.10
ASY33 0.20 C111 0.55
A8Y52 0.20 en81/03 0.45
A8Y62 0 25 cR81/40 0.65
A8Y66 048 08417 1.90
A9Z21 1.00
ABZ23 0.75 081011 460
A0104 140 00000 0.15
AUY10 1.50 DD003 0.15
BC107 0.14 DD006 0.25
1)0108 0.18 D0007 0.40
BC109 0.14 DD008 0.88
BC113 0.10 GD3 048
BC115 040 GD4 0.10
BCI16 0.20 GD3 048
BC116A 048 GD8 0.25
BC118 0.20 GD12 0.10
BC121 0.20 GET102 0.60
BC122 0.20 GET103 0.90
BC125 048 GET113 0.85
11C126 0.65 GET114 040
BC140 0.55 GET115 0.90
BC147 0.10 GET116 0.86
B0148 0.08 GET120 0.50
BC149 0.10 GET872 0.80
B0157 0.14 GET875 0.40

BC153 0,12 GET880 0.60
GET881 0.25

BC160 0438 GET882 040
BC169 G14 GET883 040
BCY31 0.46 GEX44 0.08
BCY32 0.86 GEX45/1 0.45
BCY33 048 GEX941 045
BCY34 0.46 GJ3M 0.60
BCY38 1.00 GJ4M 0.50
BCY 39 140 GJ5M 046
BCY40 0.80 0)730 0.60
BC Y42 0.80 1101005 0.50
13CY70 0.18 118100A 040
BCY71 0.22 MAT100 0.20
BCZIO 0.60 NATIO]. 0.26
11D121 1.00 MAT120 0.20
BD123 1.00 MAT121 045
BD124 0.85 MJE340 0.47
BDY11 1.45 MJE520 0433
BF115 040 303E2953 1.27
BF167 0.25 MJE3055 0.77
BF173 048 MPF102 0.40
BF181 045 30E103 0.86
8E184 0-22 MPF104 045
BF185 0-22 MPF105 046
BF194 0.10 NE555 012
BF195 0.18 NKT 128 0.45
8E196 0.15 NKT129 0.80
BF197 045 NKT211 045
BE861 0.25 NKT213 0.25
BF898 045 NKT214 0414
BFX12 040 NKT216 0.40
BFX13 046 NKT217 0.45
BFX29 0.28 NKT218 0.45
BFX30 0418 NKT219 0.88
BFX35 048 NKT222 040
BFX63 040 NKT224 045
BFX84 025 NKT251 044
BFX85 0.28 NKT271 0.20
BFX86 045 NKT272 0.20
BFX87 0.25 NKT273 020
BFX88 0.24 NKT275 045
BEY10 0.60 NKT277 0.00
1.1FY11 0.50 NKT278 045
BFY17 040 NKT301 1.00
BFY18 0.46 NKT304 1.00
BFY19 0.55 NET403 1.00
BFY24 0.45 IIKT404 1.00
BFY44 1.00 NK T678 040
BEEN 041 NKT713 040
BFY51 0.20 NKT773 0.25
BFY52 040 NKT777 0.88
BFY53 0.17 0A5 0.72
BFY64 0.86 0A6 0.12
BEY90 0.81 0A47 0.08
BR100 0'40 OA70 040
BSX27 040 0A71 040
13815160 048 0A73 0.15
138X76 0.18 0A74 0.15
B8Y26 0.17 0A79 0.10
B8Y27 040 0A81 0.18
B8Y51 0-50 OA85 045B8Y95A 0-12
B8Y95 G12 0A86 045
BT102/50OR 0A90 0.07

0.75 0A91 0.07
BTY42 0.92 0A95 0.07
13TY79/1001t 0.4200 0-08

0.75 0A202 0.06
BTY79/400R 0A210 0.20

1.50 0A211 0.85
B Y100 0.27 OAZ200 040
BY 126 044 0AZ201 0.45
BY127 0.12 OAZ202 0.45
BY282 0.85 0A2203 045

OAZ204 045
0A2205 0.45
OAZ206 0.45
OAZ207 045
OAZ208 0.40
OAZ209 0.40
OAZ210 0.40
OAZ211 0.40
0AZ222 0.46
OAZ223 0.45
OAZ224 0.45
OAZ241 0.25
OAZ242 0.16
OAZ244 0.25
OAZ246 0.15
OAZ290 0.88
0016 1.00
OC16T 1.00
0022 1.00
0023 1435
0C24 1.10
0C25 0.40
0020 040
0028 0.75
0C29 0.66
0030 0.40
0035 0.75
0036 0.60
0041 045
0C42 0.40
0C43 0.70
0C44 040
004421 0.17
0045 0.20
0C45M 0.18
0C46 047
0057 0.60
0058 0.60
0059 0.60
0066 0.50
0070 048
0071 0415
0072 048
0073 0.50
0074 040
0075 0.80
0076 otso
0077 0.64
0078 0415
0079 040
0081 0.29
0081M 0.20
0C81DM 0.18
0081Z 0.76
0082 048
00821) 045
0083 0430
0084 0.80
00114 0.88
0C122 1.00
00123 140
00139 1.00
00140 1.14
00141 0.80
00169 040
00170 0.80
00171 0.80
00200 1.00
00201 1.50
00202 1450
0C203 1.26
00204 1.50
00205 1.76
00206 1.10
00207 1.00
00460 0.20
0C470 0.80
OCP71 1.20
ORP12 0.60
ORP60 045
ORP61 0.48
SIM 040
9X631 0.46
9X835 045
8%640 0-75
811.641 0.75
8X042 0.60
8)1644 0.86
8%645 0435
TIC44 0.20
V 15/30P 0.75
V30/201P 0.76
V60/201 040
V80/201P 0.75
XA101 0.10
XA102 0.18
XA151 0.15
XA152 0.15
XA161 0.25
XA162 0-25
XII101 048
XB102 0.80
XB103 0415
XII113 0.80

XB121 048
Z8170 042
Z0271 0.20
ZT21 0-25
ZT43 045
ZTX107 0.1E
ZTX108 0.10
ZTX300 048
ZTX304 044
ZTX500 0.18
ZTX503 0-16
ZTX531 0.25

INTEGRATED
CIRCUITS
7400 0.16
7401 0.16
7402 0.16
7403 0.16
7404 0.26
7405 0.22
7406 0.42
7407 0.42
7408 0.28
7409 Ole
7410 0.16
7411 0.25
7412 0.80
7413 0.86
7416 0.86
7417 0.86
7420 0.16
7422 0.25
7423 0.37
7425 0.87
7427 0.87
7428 0.40
7430 0.16
7432 0.87
7433 047
7437 0.87
7438 0.87
7440 0.22
7441AN 0.92

7450 0.16
7451 0.16
7453 0.16
7454 0.16
7460 0.16
7470 0.86

77472 Z 00.118

7474 0.42
7475 0.50
7476 0.46

771E
0.60
0.87

7483 1.10
7484 1.00
7486 0.47
7490 0.66
7491AN 1.00
7492 0.70
7493 0.70
7494 0.80
7495 0.80
7496 0.95
7497 8.87
74100 1.89
74107 0.45
74110 0.58
79111 0436
74118 0.90
74119 1.68
74121 0.50
74122 0.70
74123 1.00
74141 0.90
74145 1.26
74150 1.75
74151 1.00
74154 2.00
74155 1.00
74156 1.00
74167 045
74170 2-62
74179 1.57
74175 1.10
74176 1.26
74190 2.00
74191 2.00
74192 2.00
74193 2.00
74194 1.30
74195 1.10
74196 1.20
74197 1.20
74198 247
74199 2452

Plug In sockets
-low profile
14 pin OIL

0.15
16 pin DIL

0.17

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

Terms C.W.O. only Tel. 01-677 2424-7 Prices correct
Quotations for any types not listed. when going
Post and Packing 15p per order.

V.A.T. to be added. Plastic Transistors 121%. 10 press.

Metal Can Transistors 8%. Integrated Circuits V,.

HI-FI FOR
THE ENTHUSIAST

Second, Revised Edition M L Gay ford
Cased £5.50

THE ELECTRONIC MUSICAL
INSTRUMENT MANUAL

Sixth, Revised Edition Alan Douglas
Cased £7.50

RADIO CONSTRUCTION
FOR AMATEURS

R H Warring
Paperback £2.50

Pitman Publishing Ltd (C)
39, Parker Street,

London WC2B 5PB

11114'P 1--r

FEATURED
IN "SOUND
DESIGN

THE

MINISONIC 2
probably represents the best value for
money In electronic music today.

Kits are available for complete instruments or
Individual sectIon, or for the conversion of Mk. 1

Mlnisonlcs to Mk. 2 specification. (Conversion details apply to Eaton Audio
P C.B.s, but may be adapted to suit others.)

In order to ensure that the appearance of the complete Instrument
enhances Its performance, a complete cabinet kit Is available, incorporating
a fully finished black enamelled, silk-screened front panel, with matching beck
and base, end solid Afrormosia end -cheeks. This kit also Includes all switches,
knobs, sockets, screws and panel Indicators. Suitable keyboards and contact
assemblies are also In stock.

READY-MADE
INSTRUMENTS

AVAILABLE

Cabinet Kit (inc. Keyboard, etc.)
MS/2-1 8 2 [19244

Keyboard Controller MS/2-3 Ee.s7
Voltage Controlled Oscillator

MS/2-4 class
(Note -2 off MS2/4 required)

Sync. Kit MS/2-4 sync
Envelope Shaper/VCA MS/2-5 Mel

(Note -2 off MS2/5 required)
H.F. Oscillator/Detector MS/2-6 E1.94
Hole Isolator MS/2-7 £224
Voltage Controlled Filter MS/2-8 C7-54
Ring Modulator MS/2-9 675
Noise Gererator MS/2-10 1:2.00
Output Amplifier. MS/2-11 Ls al
Control Envelope Inverter MS/2-12 10.91
Stabilised Power Supply MS/2-13 DIAS

CONVERSION KITS
Ancillary Functions Kit MS/2-14C E11.87
Oscillator Conversion Kit MS/2-15C 811.94

(Note -2 off MS/2-15C required)

ITEMS
P.C.Boards

Main PCB-EA014 ESas
Power Supply-EA015 m ad

Dual Transistor MD8001 Li.m
Operstional Amplifier LM3I8N Et 40
Field Effect transistor 2N5459 DIAS
Multi -Turn Preset Pots 1K, 10K. 20K

OHIO each

Send large S A E for further details

EATON AUDIO
DEPT PE, P.O. BOX 3
ST. NEOTS, CAMBS
PE19 3JB

TERMS: MAIL ORDER ONLY. C.W.O. MINIMUM
ORDER ft. VAT: Please add 121% to value of
order inc. P. 8 P. unless otherwise stated.
Cheques or P.0.4 payable to Eaton Audio.
Orders over E5 free of P. 8 P.. otherwise please
add 10p in the
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SIMPLE TOUCH DIMMER

LP I

6OrnA

R5 39k0 R6 680

VR1
mo kn

VR2

BFY51 470n

F3CCI

ORP
2

C4

1000
pF

I2V
it 10OrrA (MINI BSI

Fig. 1

THE two touch pads, which may
consist of copper clad Veroboard

with alternate tracks linked, are used
to charge and discharge the 100µF
capacitor Cl which acts as an
analogue memory. The capacitor is
connected to a d.c. buffer built around
a 741 operational amplifier. This
circuit is bootstrapped and displays
an input impedance in the region of
400 megohms, giving a theoretical
time constant in excess of 10 hours
for the circuit. In practice, however,
it was found that the capacitor had a
tendency to drift towards the voltage
at the junction of R1 and R2 over a
period of about three hours. Since the
dimmer was designed to be a novelty,
this was not found to cause any real
inconvenience as the same lighting
level was rarely set for more than an
hour at a time.

LOAD

240/250V r c

N

R7 10k cl

R6

SCR
DR

loo
ocip5FT 6

ST2

LOAD

The output of the 741 is applied to
TR1 which drives a small lamp-l.e.s.
or m.e.s. 6V 0.06A-placed in close
proximity to an ORP12 photocell,
which replaces, the potentiometer in a
standard phase control dimmer
circuit. The photocell and lamp
should be taped together to exclude
external light, with two layers of
tissue paper between them. This helps
to diffuse the light from the bulb and
provide a more linear dimming effect.
Great care should be taken that the
two components are completely
isolated from one another electrically.
A heatsink clip is advisable for TRI.
The low voltage electronics must be
earthed. If they are not, static voltages
can build up on the floating circuit
and cause alarming though harmless
shocks when the touch pads are
touched.

15Hz FLASHER

Fig. 1

R9

C7 0IcR

Any large signal npn transistor is
suitable for TR1. The type of triac
used is not critical as the circuit will
fire any rating up to 25 amps. A
quadrac (triac with internal diac) can
be used if D5 is omitted.

This circuit also has other applica-
tions. Since the unit is basically a
voltage controlled dimmer, it could
be operated from a great variety of
sources. If the two touch plates and Cl
are omitted, pin 3 of the i.c. can be
connected to a voltage source so that
an input varying between OV and
+15V can control the load over its
full range of brightness.

N. Valentine,
Forfar,
Angus.

THis circuit (Fig. I) consists of a
bridge rectifier and a neon

oscillator firing a thyristor. The flash
rate is adjusted by means of VR1,
which should have an insulated
spindle since all components are at
mains potential. Changing R2 will
alter the range of frequency available
by VR1.

The resistors used should be one
watt types, except for 111 which runs
quite hot and should be rated at five
watts. The capacitors should be 350
volt working. The unit has been used
to drive a 100 watt reflector spotlight
in a disco strobe application, and has
proved to be quite satisfactory.

D. White,
Paisley,

Renfrewshire.
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PIP TONE GENERATOR

Fig. 1

Tests provides a "pip" (BBC
News type) at regular intervals in

the range 3 to 20 seconds, the delay
being adjusted by means of VR1.
Two 555 integrated circuit timers are

SELF -STOPPING COUNTER

A9310 decade counter can be
arranged to stop at its terminal

count simply by connecting the TC
(Carry) output to the CEP (Enable P)
input via an inverter, see Fig. 1. It
should not, however, be connected to
the CET input since TC is a function
of CET: such a connection causes
oscillation.

N. V. Smith,
Shenfield,

Essex.

COUNTER WITH BUILT-IN
BOUNCE ELIMINATOR

THE first stage of a 9305 variable
modulo counter can be used as a

debouncing latch. It is a master/slave
flip-flop, but when the clock input
CP0 is low, the master is isolated from
the slave and Q0 and Z50 can be used
as latch outputs.

This circuit will accept bouncing
contacts and counts modulo 5, 6, 7
or 8 depending on the So and S,
connections to the Q Q2 and Q3
outputs. The steady state contact
current is negligible (less than 2mA),
a momentary current of about 50mA
is drawn for less than 2Ons.

N. V. Smith,
Shenfield,

Essex.

used, both in the astable mode. The
first, IC1, produces a squarewave
voltage at pin 3 which is adjusted to
have a short zero -voltage pulse length
(about one second-the length of the

START

CLOCK

Fig. 1

M S0 SI

CP0

9305
CPI

MR °O °C °I °Z 03

"pip"), and a long positive -voltage
pulse length equal to the delay
between pips. For the 555 operating
as an astable, it is not possible to
have the "on" time at pin 3 (given by
0.7 (R1 -f -R2) Cl) shorter than the
"off" time, given by 0.7R1.C1.

Timer IC2 is wired as an astable
operating at a frequency of about
1.2kHz, and is driven by the "off"
pulse at pin 3 of IC1. This off pulse
pulls down the voltage at the base of
the pnp transistor TR1, thereby
switching it on and allowing current
to pass into the positive supply pin
of IC2. During the delay period,
controlled by VR1, the base of TR1
is at too high a voltage for it to
conduct.

In order to obtain adequate output
amplitude, a single transistor audio
amplifier based on TR2 is used,
driving a miniature loudspeaker.
Capacitor Cl should be a tantalum
type for reliable long period delays
between successive pips. Even longer
delays may be obtained by increasing
VR1 to 1 megohm, and Cl may be
increased to, say 100µF or more.

M. Plant,
Nottingham.

Fig. 1

NAND GATES ARE ti9002

9310-UP DECADE COUNTER

P INPUT
0 OUTPUT
CP CK CLOCK
MR CLEAR
CEP ENABLE P
PE LOAD
CEO ENABLE T
TC CARRY OUTPUT
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CALCULATOR DISPLAYS
digit height, bright red LED 7

segment displays for calculators,
digital watches, miniature
clocks, DVMs. timers Mc.
* Fairchild FND-10, single digit
common cathode ELM (+vat 8p) 6
for E.4.84)(-hvat 40P)
* HP 7414 4 digit, common cathode
12 pih pin out 11901-(val 8p) 6
for ELM (+vat 40p)
* Bowmar digit, common
cathode with pc connector, and red
bezel LIM (+vat 15p) 6 for £16
(+05180P)
* Texas 3 digit common cathode 12
pin d.1.1. p
£4.1116 (+vat 320in

out Up (+vat 7p) 6 for

* Texas 4+5 digit, common
cathode 2x14 pin d.j.!. E1.65 pair
(+vat 15p)
* 30 pin termination board for all
types except FND-10 200 (+vat 2p)
Texas calculator keyboards. 19 gold
plated 'snap' type key contacts on
goldolated pcb, 75p( +vat 6p)
p l p on all the above 25p.

TAPE HEADS

19)(12E343 t TRACK ERASE
HEAD -MIS (+vat 15p)
BX12RP63 WITH BX12E343 -
ELK (+vat 36p)
STEREO CASSETTE RIRP
HEAD (200 ohm) -E2.25
(+vat 28p)
TWIN STAGGERED
MARRIOTT HEADS RIRP1 -
E1.511(±vat 18p)
MARRIOTT RECORD/
REPLAY & ERASE HEAD -
£1.75 (+vat 21p)
MINIFLUX R9N ERASE - E.2.25
(+vat 28p)
GX11 E388 ERASE 675 ohms
2 mA - ECU (+vat 11p)
GX12 E387 ERASE 675 ohms
2 mA -£4.83 (+vat 11P)
GX20 E362 ERASE 90 ohms
90 mA - (+vat 11p)
RIRP1I3 TAPE HEAD
TRACK -E11.65(+vat131))

Specially designed to provide
aircraft and bolt modelrnekere with
a low-cost. Guy -to -use radio
control. the Henelec *yam. alum
you everything from single channel
up to sophisticated 7 -channel
Digital Proportional System, Buy
the components you want. Ideal for
any radio control application.
* Simple 0e/whiner-MI6

For this latest edition, we
have made hundreds of
changes and additions.
Containing virtually
everything for amateurs
and professionals,
Henry's Radio Cata-
logue is also a
"must" for man-
ufacturers.
Again, we have
included a complete
alphabetical index,
as well as a sec-
tional index, so
that you'll have
no trouble at
all in finding
what you need.

* OVER 5,000
ITEMS

* OVER
200 PAGES

* DISCOUNT VOUCHERS
* QUANTITY DISCOUNTS

ON MOST ITEMS

54
Lk,

BOWMAR

TEXAS
3 DIGIT FNDIO

MULLARD TUNER
MODULES-
LP1171 combired AMIFM IF
strip - £4.29 (+vat 53p) * LP1179
FM front end with AM tuning
gang, used with LP1171 - E4.29
(+vat 53p) * LP1171 79 pair -
£1.N (+vat £1.00) * LP1157
complete AM strip - E2.99 (+vat
26p) * Ferrite Aerial - 115p (+vat
7P)
p 6 p all modules 25p each

HR -RP TAPE HEAD SINGLE
TRACK £8.55 (+vat 6P)
XRPSI7 1 TRACK -£3.25
(+vat 40p1
XRPS18 I TRACK RED -
£3.25 (+vat 40p)
XRPS36 }TRACK-LS.75
(4 -vat 79p)
XES11 TRACK ERASE -
£1.25 (+vat 150)
BXIRPI63 I TRACK - £2.25
(+vat 28p)

-*INCLUDING
PROPORTIONALLY
CONTROLLED SWITCH
* FEATURING COSMOS
DIGITAL LOGIC to minimise
Power consumption and extend
battery life.

ALITY ITEMS
Compare performance and
specification with units
costing 3 times as much!

 SILENT RUNNING

 LARGE ILLUMINATED
NUMERALS

 AC MAINS  SIZE 61 x 21 x

MECHANISM ONLY

HREE FOR E16.50
+VAT f1.32 POST FREE

TEXAN AMPLIFIER
featured by PRACTICAL

WIRELESS

still the hest selling

amp in the UK

vat 37p) * Single-ch. add-on
tor receiver -011.75 (+vat ft 47p)
* PC board for above -75p I vat
eel * Care for trenernitter -CI  25

vat 115p) * Buic receiver -MN
1.00187p) Send now bar looflot
No. a (31p) for full d.latta.
Post etc.. 50p aeon.

IT'S
THE

BEST
EVER !

FREE - to educational establishments and
manufacturers when ordered on official headed notepager.

ONLY

85p
PLUS

14p p&p

cfmleexProtor

£29.95

Assemble,
in an evening:

MECHANISM Inc. assembly
AND CASE instructions

THREE FO 2 .

+VAT f1.76 POST FREE

VAT E.3.74
Built E39.95

PPP £1 + VAT f.4.93

BULK PURCHASE -EXCLUSIVE TO
FANTASTICH PRICES!

ENRY'S

OWS US TO SELL AT SUCH

AS USED IN
DIGITAL CLOCKS

/. NORMALLY
f24 WITH CASE

1.31

Ityling

COMPLETE UNIT

THREE FOR £25.00
VAT f2.00 POST FREE

DESIGNED BY

Build the Texan stereo amplifier, and be
doubly proud! You'll own a superb home
entertainment unit. And the pleasure of doing it yourself.
cool, at the Texan specification
Fully integrated stereo preamp and power amp, 6 IC's, 10
transistors, 6 rectifiers and zener diodes. Plus stabilised,
protected circuitry, glass fibre pcb; Gardeners low -field low -line
mains transformer; all facilities and controls. Slim design,
chassis14}"x 6" x r overall. 20 watts per channel RMS.

The natural follow on!

* Can be
built Stage by
stage. Ask MI

leaflets S.
* Everything necessary

supplied. Full after sales
service and guarantees

12V2A TTEXAN FM £20 95TUNER KIT
Built and tested 05.95+ VAT £3.74

Build the matching Texan stereo tuner)
Features advanced varicap tuning. Phase lock loop

Professionally designed circuit. Everything you need
is in the kit. From the glass fibre pcb to the cabinet Itself.

Excellent spec: 2.5 uV aerial sensitivity. 500 mV output (adjustable).
Tuning range 87-102 MHz. Mains powered.

AWNENELEC Mullard V AM/FM TUNER MODULE 12+95 "rv.:::?:

This new AM/FM tuner kit
incorporates 2 Mullard modules. Supplied as a

pre -aligned and tested printed circuit, the
constructor only has to build the PCB into the

chassis, connect the power, aerial and output loads.
Styled to match the Texan amp, mains operated.

MAY BE ASSEMBLED IN AN EVE-
NING. FEATURES * Built-in AM
Ferrite aerial * LW coverage 150KHz-
25111KN: * MW coverage 530K Hi -
LOAM: FM coverage 97-104MH:
* 750 aerial for FM * 1SOmV output
4+ Sire 21(L) O(W) 29(H)

Easily adapted for stereo, using the
Henelec IC stereo decoder kit, high
Performance modular design, phase lock
loop principle. Low pass filters for
optimum performance.
Price E11.75+ VAT £1.02 ply 50p.

We will be pleased to quote for parts for circuits in this magazine. Send your list for
quotation in S.A.E. Ask for FREE leaflets and lists on our kits projects.

HayRys'
RA 10 LONDON W2 404/6 Edgware Road. Tel 01-402 8381

LONDON W1 231 Tottenham Ct Rd. 01 636 6681

All mail to: Henry's Radio 303 Edgware Rd. London W2
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SUNIAirha mkt
Capacitive discharge

electronic ignition kit

Smoother running
Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life

* Improved acceleration/top speeds
Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.
Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat -sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS
Electronic/conventional ignition switch.
Gives instant changeover from "Sparkrite" ignition to conventional
ignition for performance comparisons, static timing etc., and will
also switch the ignition off completely as a security device, includes:
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting
(fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service -
'phone 109221 33008.

PRICES INCLUDE VAT, POST AND PACKING.

Improve performance &economy NOW

I
Ignition Changeover switches  E4.30

R.P.M.R.P.M. Lirnit systems in Move units  E2.42

pOSI No
asskk hate/lotion
Iloenginemedifieation

melefred

Electronics Design Associates, Dept. PE11,
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652

Address

I enclose cheque/PO's
fore

Cheque No.

Mk. 2 DIY AN. Kit  E11.80

Mk. 2 Ready Built Negative Earth 0 E14.97

Mk. 2 Ready Built Positive Earth  E14.97

Send SAE if brochure
only required.

ps
STEREO TUNER

Complete set of semiconductors £4.99
Mullard LP1186 tuner head £6.88
High quality glass fibre P.C.B. £2.45

STEREO AMPLIFIER
Complete set of semiconductors £9.40
High quality glass fibre P.C.B. £2.75

FERRANTI semiconductors
BC107P lip ZTX108 9p ZTX330 lip Z1X530
BC108P 9p ZTX109 lip 11X331 18p I1X531
BC109P lip ZTX212 15p Z1X382 16p ZTX550
BC415P
8E559

17p
14p

Z1X213
172214

15p
17p

17X383
210384

15p
lip

ITX551
2N3055.

13E560 15p Z1X239 10p moo lOpp

8E561
8E596

15p
14p

170300
212301

12p
13p

1E0451
170500

1

13p
DIODES

25142.
8E597 15p 01X30215p 115501 14p 5170
8E598 16p 210303 18p Z1X502 16p ZSl7l
2T0A20 10p 11X304 19p 21X503 17p ZSI72
110107 lip ZTX320 16p ZTX504 20p 15174

18p 25176 Op
19p I5178 54p
16p 25270.
17p ZS271.
70p 252724 i43r)

252744 29p
252764 360

38p 252784 57p
13p
16p ZENERS
23p BZ1119 series
25p 4.7 to 47V 10p

FERRANTI CIA INTEGRATED CIRCUITS. All with circuits and data.
ZN414 radio microcircuit E1.00. ZN424E low nose audio.. E1.00
ZN425E. D to A converter £3.50. ZNI034E" precision timer i.c. £1.80
ZNI040E* universal Count/display lc. £750

PE TV SOUND SEPARATOR
Complete 911 High quality

75`:W

PHASE LOCKED STEREO DECODER

El 00

To Motorola specification. COMPLETE KIT ONLY E3.50, including MCI 310P. glass fibre pc b. all revstors
&capacitors. LED indicator and full instructions

MOTOROLA( MC1357PQ E1.65, MC1310P E1.80, B0699. E1.14, 807004 £128,
M.14032. E5.17, M14035 £4.95.

PE OPTO REV COUNTER) MS4A photocells E1.35*.
PE JOANNA: 77 ZTX108 for E.5.00. 183 25170 diodes for £1500.
POSTAGE AND PACKING: 15p per order. Orders over E500 post free All devices top grade, brand new
and to full manufacturers spec. We do not sell seconds or rejects. Send SAE for our data sheet and prim list.
We can supply any Ferranti semiconductor device to order.

PRICES DO NOT INCLUCE VAT - ADD 8% TO ITEMS MARKED  AND 12)% TO ALL OTHERS.

DAVIAN ELECTRONICS
PO BOX 38 OLDHAM LANCS. OL2 6XJ

CMOS WITH DISCOUNTS!
Any mix Discount 10- for 25 - 25°, for 100 333-00 for 1.000

4000 1,31 037 1 N 4075 1 24 14175 1-M 11521 1 12

4001 1 n 4038 1.o 4076 1.71 14191 1.17 14529 1-n
4002 0,20 4039 3.N 4077 0,66 14410 5.70 11530 1'95
4006 1-11 4040 1.11 4078 0-24 14411 1-54 14531 1.74

1007 0-N 404t 1,03 4001 0.24 14412 17.87 14532 134
4001 1,17 4042 1,03 4082 0.24 14415 636 14534 4.14
4009 1181 1013 1.12 1065 0 N 14419 2.17 14538 4N
4010 11-111 4044 1,64 1086 0 10 11422 4,01 14537 1317
4011 11.2. 4015 1,58 4089 114 14435 7.03 14534) 1'24
4012 5-21 4046 1,41 4093 1 01 144111 11.51 14511 1.12
4013 1.11 4047 111 4094 2-M 14450 2.17 14513 1'11
4011 1,12 4048 0 10 4095 1 11 14451 617 14549 411
4015 I 12 4049 0 N 4096 1,11 14490 1.11 14552 11-16
4016 1-N 4050 1-N 4097 4.13 14501 1.21 11553 4 01
4017 112 4051 1-54 ON I.77 14502 1.N 14554 117
4018 112 4052 1.84 4099 3.63 14503 1.71 14555 1.01
409 0 06 1053 1.04 40101 1.71 14505 4.21 11556 111
1020 1-24 MU I le 40102 2.11 14506 1.57 14557 4N
4021 1,12 4055 1 44 40103 311 14507 1.1111 1/558 1.21
4022 1.17 4058 1,46 40104 2,26 14508 3.11 14550 411
4023 1.01 1057 n 81 40107 1,11 14510 1-51 14560 2,17
4024 1.17 4059 1 20 40193 1.11 14511 1.74 14561 Ill
4025 1.01 4060 1,24 40109 3-21 14512 1.13 14562 5 51
4025 I.N 4081 21-N 401E11 4-21 14514 347 14566 1.17
4027 1.91 1062 11 11 40162 1.n 14515 3.17 11568 2.15
4028 1.01 4063 122 10194 2-25 11516 1.11 14589 3-n
4029 1.07 4088 1,1e 40257 1,011 14517 4112 14572 1.27
4030 I.N 4087 4.13 4700 671 14518 1-3e 11560 126
1031 2-99 1068 121 7083 1-11 14519 1.11 14581 431
4032 tie 1069 624 14180 1,11 14520 1,31 14562 1 61

4033 1-18 4070 0-N 14161 111 14521 2.77 14563 1'64
4034 2.11 4071 024 14162 1,11 11522 2.12 14585 1.11
4035 121 4072 O 24 14163 1.11 14526 3.11

4038 3-N 4073 0-24 14174 1-01 11527 1.71

LED DISPLAYS
OL-704E 0 3=
DL -707E 0 3'
01-728E 2 0 5

01-727E 2 . 0 5
12L -750E 0 6"
DL -747E 0 8'

RED LEOS
0 I'
0 2"

CLOCK CHIPS
AY -5.1224A
MK 93253

SOLOMICON PINS
100

ICOO

2500

795
7111

CI N
It Si
51 50
CI A.

150

15,

03 50

21 51

Np
64 N

Ti

OIL SOCKETS 1416 PIN 15p

MD ACRYLIC FILTER
For L E 0 displays
157 o 92 . 3rnm Tip

PUN SWITCHES
Trois sws

OP.AmIll
CA 3130 (COSAIOSI
CA 3110 (BIROS)
741 Alinidip

lip

11 10
110
Isp

Terms C W 0. Add VAT to all prlcm et 8% Post. etc. U.K. 25p ( v, 2p = 27p) per
order All orders processed same day. Official Govt., 'Varsity. Poly., etc. orders

(written or telephoned) welcome.

GREENBANK ELECTRONICS (Dept. E 11 P)
94 New Chester Road, New Ferry, Wirral, Merseyside. L62 SAG, England.

Tel: 051.645 3391
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PATCH PANEL

Fig. 1

Smm

PERSPEX
SUPPORT

Fig. 2Fig.

PERSPEX
COVER

OUTPUTS
NOTE'-STRIPS ON

UNDERSIDE

PERSPEX COVER

DOOR HINGE OR PATCH
PIANO HINGE

PIN

THIS is an idea for a simple, cheap
and reliable patch panel for use

with synthesisers etc. The copper
strips of a "stiff quality" 0.1 or 0.15in
pitch Veroboard are coated along
their length liberally with solder so as
to cover all the holes but not to short
adjacent strips. On to the upper
surface of this board two parallel
perspex supports (6mm thick) are
stuck with impact adhesive. The 6mm
allows for 1mm Veroboard thickness.
A second board is placed with strips
at right angles to the first and with
an overhanging edge across the
supports as shown in Fig. 1. The

SPRING CLIP

INPUTS

VEROBOARD

HINGE

METAL PANEL

BOLT

FIXINGS

PERSPEX
COVER

WASHER

BRACKET (STEEL OR
THICK ALUMINIUM/

Fig. 3

LABELLING PLASTIC

z zI 1Zz
6mmVEROBOARD'".,

PERSPEX SUPPORT

holes are carefully aligned using
"T -Dec" pins and the top board is
stuck to ,the supports (clamps are
recommended).

The patch pins are simply "T -Dec"
pins which have a shoulder to butt
against the top Vero strips. To hold
the strips in position a piece of
Perspex is used which is hinged at one
end to allow easy access to the pins.
The hinge can be either a "piano -
hinge" or end brackets with a bolt
into either edge acting as a hinge (see
Figs. 2 and 3). The other edge of the
perspex is held down by a spring clip
made of beryllium copper or spring

PHASE COMPARATOR

10kG VRI

vca IN

r1J-1_

10k0

Fig. 1

TO
CONTROL NODE

PIN Not
0/P IC2 ON
ONE VCO

Fig. 4

HOLE FOR
INPUT WIRES

steel, and bent round a rod at the top
and into a suitable right angle at the
bottom (Fig. 2).

The unit was originally sunk into
wood but it could be fitted to a metal
panel (Fig. 4).

To finish the patch panel a suitable
square hole is cut into a piece of a
thin p.v.c. plastic or card and
labelled with Letraset along the "X"
and "Y" axes. Also to aid in line
recognition the space between every
fifth copper strip can be inked.

R. A. Curtis,
Worthing.

THIS circuit (Fig. 1) was constructed
for use with the P.E. Sound

Synthesiser (February, 1973-Feb-
ruary, 1974), and provides an easy
method of phase -locking the v.c.o.s
in the keyboard. The circuit consists
of a phase comparator followed by a
low-pass filter.

The potentiometer VR1 is adjusted
to cancel out the effect of the rd. of
TR1 when it is on. Any general
purpose n -channel f.e.t. should be
suitable. The diodes on the inputs
limit the amplitude of the input
signals to about 1.4V peak to peak.

P. Gopakumar,
Cochin,

India 
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SIGNAL INJECTOR/TRACER

Fig. 1

TRAFFIC LIGHT CONTROLS
THIS simple circuit controls a set of

traffic lights for a cross roads and
can perhaps also be used as a party
lights display.

If the sequence for a set of traffic
lights is drawn out as shown in

05C OUTPUT

CLOCK UP IC 2 -

a

SET 2

125

RI

R2

15k fl

CI
100pF

0 V

SKI

XTAL
EARPIECE
TO PE USED

THE circuit shown in Fig. 1 makes
an excellent signal injector with

harmonics going well above 5MHz,
and also a crude but effective signal
tracer.

Without the earpiece connected,
the circuit acts as an astable multi -
vibrator, feedback being provided
via C3. When the earpiece is plugged
in, C3 is disconnected and the unit
becomes a simple two -stage audio
amplifier.

The prototype unit was built into a
small plastic box with four Mallory
batteries, current consumption being
less than 0.5mA.

P. Dow,
Sunderland.

Fig. 1, three facts become apparent:
(a) Both sets of amber are always
on together.
(b) One set of red or other is
always on.
(c) When one red is on, the other
green is on, except when the
amber lights are on.

(-RED
SET I A AMBER -

`GREEN -

(-RED

AMBER

L__

F -

Fig. 1

The circuit to achieve this is shown
also in Fig. 1. IC1 is the ubiquitous
555 connected as an oscillator with
1 second in its low state and 5 seconds
in its high state.

The output of ICI drives the
amber lights direct (max. load
200mA) turning them on when it
goes low. The output of ICI also
feeds IC2, a single binary counter.
The Q and Q outputs drive the two
reds via the transistors TR2 and
TR3.

The positive supply for the green
lights is provided by ICI (i.e. it is
removed when the waveform goes
low and the ambers are on). The
negative return for the green is
connected to the red on the other set
giving the correct sequence.

Diodes 131, and D2 prevent the
sneak paths that would occur between
red and green when IC1 output goes
low. D3 provides the 5V supply for
IC2 and TR1.

E. A. Parr,
Carluke.

4 TYPICAL VALUE TO SUIT LOAD
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20x20 Watt STEREO AMPLIFIER
Superb Viscount IV unit in teak -finished cabinet. Black fascia with aluminium
rotary controls and pushbuttons, red mains indicator and stereo jack socket.
Function switch for mic, magnetic and crystal pick-ups, tape, tuner, and
auxiliary. Rear panel features two mains outlets, DIN speaker and input sockets,
plus fuse. 20+20 watts rms, 40+40 watts I ak

HOW YOU CAN SAVE
SYSTEM IB
For only £80, you get the 20+20 watt
Viscount IV amplifier; a pair of our 12-watt-
rms Duo Type Ilb matched speakers; a BSR
MP 60 type deck complete
with magnetic cartridge, faro
de luxe plinth and cover. p a p ce so

Carriage surcharge to Scotland: Sys

DIY STEREO

SYSTEM

£2990
+ p 8 p E2 10

SYSTEM 2
Comprising our 20+20 watt Viscount IV
amplifier; a pair of our large Duo Type III
matching speakers which handle 20 watts
rms each; and a BSR MP 60 type deck with
magnetic cartridge,
de luxe plinth and cover.

£9200
emlb E2.50, System 2 £5 o £760

AMPLIFIER KIT
Specially designed by RT-VC for the
experience constructor, this kit comes
complete in every detail. Same facilities
as Viscount IV amplifier. Chassis is
ready punched, drilled and formed.
Cabinet is finished in teak veneer.
Black fascia and easy -to -handle
aluminium knobs. £2900
Output 30+30 watts
rms, 60+60 peak. + p 6 0 22.10

COMPLETE WITH SPEAKERS
Here's real value in DIY! Comprises ready -built
amplifier module, 3 -speed Garrard auto -return
deck, and teak -veneer simulate
cabinets with clear plastic top. £2695
Easily built by hobbyists. +p6 24 05

35 -WATT DISCO AMP
Here's the mono unit you need to
start off with. Gives you a good
solid 35 watts rms. 70 watts peak
output Big features include two
disc inputs, both for ceramic
cartridges, tape input and
microphone input. Level mixing
controls fitted with integral
push-pull switches. Independent
bass and treble controls and
master volume. £2750 - o0 P

Cr 50

SPEAKERS Two models- Duo Ilb,
teak veneer,12 watts rms,24 watts peak,
18'4"x 1305"n 714"approx.

+p&p 26.50
PER PAIR£34

Duo III, 20 watts
rms, 40 watts peak,
27"x13"x11r4

£48 + p o

£7.50
PEP PAIR

STEREO CASSETTE DECK KIT
Again, this kit is specially designed
for the experienced constructor - for

mounting into his own cabinet.

Features include solenoid -assisted

AUTO -STOP, 3 -digit counter,

record/replay PC board, mains

transformer and input and ()input £3250
controls. AC BIAS AND ERASE. + ot. o 21 so

TURNTABLES BY BSR STEREO AMPLIFIER KIT

TURNTABLE Popular BSR MP
60 type, complete

with magnetic cartridge, diamond
stylus, and de luxe plinth and cover

E2400
p 63 50

VALUE.

Big value from RT-VC! Two units COMPLETE
WITH PLINTHS. First, the popular MP 60 type Build up a 4 -watts

semi-professional deck. £1750 + p a p E2.50 rms per cnannel
stereo amplifier

Second, the lower -cost C141 automatic unit, fitted with Unisound MK2
with a stereo ceramic cartridge. £1195 +£2P585 P modules. For only £9.95

you get pre -amp, power amp, and all the control
Both units have plinths finished panel parts. Features include IC power chips for
veneer. Either way, you're on to a bargain from RT-VC low distortion. For the experienced constructor only

_J

DELUXE ACCESSORY KIT
Comprises of a matched pair of
dynamic mica. and two replace-
ment slider level controls.
23.95 +950. £1
P. s P. FREE WHEN PURCHASED
TOGETHER WITH ITEM BELOW.

PORTABLE DISCO CONSOLE
with built-in pre -amplifiers
Here's the big -value portable disco
console from RT-VC! It features a pair
of BSR MP 60 type auto -return,
single -play professional series record
decks Plus all the controls and features you
need to give fabulous disco
performances. Simply
Connects into your existing - p a P 66 50

slave or external amplifier.

£5500

70 and 100 WATT DISCO AMPLIFIERS
Brilliantly styled lot easy disco performance' sloping lascia su that you call use Ole COMO'S wmlxlut lust
or boiler Brushed aluminum fascia atx1rolare cumrols five smooth acting. vertically moored slide C11111105 -

master volume rape level hilt level deck level.
PtuS iNTER DECK FADER lot perfect

graduated change horn record

deck No 1 to No Tv vice
versa Pre late level coned 4900
WEL I lets YOU hear nes disc 63 pp
Wore lading ir in VU rimer
monitors wpm level 70
watts new. 140 watts peak

wow All the big features as

on the 70 wail disco
arnplilier, but with a massive
'00 warts rms 200 waits  b  fa 00
peak output power

f650°

EASY -TO -BUILD, WITH ENCLOSURE
Specially designed by RT-VC for cost-conscious
hi-fi enthusiasts, these kits incorporate two
teak -simulate enclosures, two EMI 13" x 8"
(approx.) woofers, two 3'4" (approx.) tweeters and
a pair of matching crossovers. Easily constructed,
using a few basic tools. Supplied complete with
an easy -to -follow circuit diagram, and crossover 'COMPACT'
components. Input 15 watts rms, 30 watts peak,
each unit. Cabinet

sizeFOR TOP VALUE
20"x 11"X T

f5.4u/2"(approx).

9550 + P,  How about this for incredible
bookshelf value from RT-VC! A
pair of high efficiency units for

my £7.50 - just what you
need for low -power amplifiers.
These infinite baffle enclosures
come to you ready mitred and
professionally finished. Each
cabinet measures 12" x 9" x 5"
(approx.) deep, and is finished in
simulated teak. Complete with two
r (approx.) speakers
for max. power

handling of 7 watts. p&p WO

20 -WATT HI -F1 KIT IN CHASSIS FORM
per pair

For extra power, choose this super RT-VC kit! EMI 13" x 8" (approx.) triple -
laminate -coned woofer with massive 5" (approx.) magnet, plus 5" (approx.)
mid -range unit with concentric 2" parasitic tweeter and 23/." (approx.) magnet.
Complete with circuit diagram and crossover components. sin50,br £2

to PER SET

15 -WATT KIT
IN CHASSIS FORM
When you are looking for a good speaker,
why not build your own from this kit. It's
the unit which we supply with the above
enclosures. Size 13" x 8" (approx.) EMI
woofer, 3'/4" (approx.) tweeter, and
matching crossover. £750 - p a p
Power handling capacity
15 watts rms, 30 watts peak. PER SET

10110

£750

ELECTROLYTIC CAPACITORS AT
BARGAIN PRICES all brand new from
reputable international manufacturers.
PACK I-Containing 30 mixed Electrolytic*.

valves from 4.7mF to 47mF. Minimum
16 volt working. Sfia +20p p a p.

PACK 2-Containing 17 mixed Electrolytic
valves from 100mF to 2200mF. Minimum
16 volt working. Majority 40 volt working.

75.0 20P &

MARETcgps INC.VAT

GOODS NOT DESPATCHED OUTSIDE cm
All items stibiect to availability
Price correct at 1st September 1976 an,'
stiblect to change without notice

For further inf carnation. please send
stamped addressed envelope

R
210 HIGH STREET, ACTON, LONDON W3 &NG
323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE ROAD 9 a m -5 30p rh
Han day Thum
ACTON 9 30a m -50 rn Closed all day wed

CEZEIVOZ*

Minimum order on
Access and
Barclaycards 15

DO NOT SEND CARD
Jusl Wage pill oak, puny
your credit card number
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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.

WI In NE NI IN 1 tlIN Mt -----
Brochure,e, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. PEE 11/6

P.O. Box 156, Jersey, Channel Islands.

NAME
ADDRESS Block caps please,

IMMININWIMM=MM==========moloinniIMESIMIINNEwinouniimmmmomm

NEW/ MONEY SAVING
BFO METAL -DETECTOR K/77

Enjoy the world's most exciting hobby with
this high quality metal detector. Search for old
silver, coins. jewellery, antiques and many
more valuable articles. Simple to make. the
detector embodies the latest circuitry and
design features and its performance is com-
parable to detectors costing twice as much.

Circuit incorporates varicap tuning. Loud-
speaker. Faraday Screen gives excellent
sensitivity and stability.

Complete kit includes all parts. com-
ponents. printed CCT Board, aluminium
frame. incorporating search head. all hard-

ware and full instructions.
Circuit diagram and instructions

available separately, price VI-
refunded with kit.

COMPLETE KIT

£11.95 P

BUILT & TESTED

£15.75 "PP+P

ACCESS & BARCLAYCARD
ORDERS ACCEPTED

SILHILL PRODUCTS (Dept. PE1)
(226 Mary Street, Birmingham B12 98J. Tel. 021-440 3600)

IMM
11

11
IME

Suppliers to the trade of.-

* KEYBOARDS (Agents for 4 ranges)

* CONTACT SYSTEMS

* STOPS, DRAWBARS
* VOLUME PEDALS

* PEDAL BOARDS
* REVERBS, etc.

OAKLEY GRANGE14 Is zipssicohnt KIRDFORD, SUSSEX
RH14 OJY

(Bromley) Ltd. Tel: (040 377) 455

OVER 2,000 ELECTRONIC COMPONENTS INA

100 PAGE CATALOGUE

TAN

Please send me
the 100 page
Tandy catalogue

Nice

I Address i!1

I
tc I

PE/3 :..
ITandy Corporation (Branch UK). Bilston Road ?' I

Nationwide supermarket of sound! L.
an/We esbury. W Midlands WSIO ljN J
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READY WIRED LEADS
SOCKETS & PLUGS

TURN 48 hr ROUND
The answer to your connecting problems. Now you can
connect that new tape recorder to your present amplifier!
Any plug to any plug or any plug to Its matching socket
all with 5ft leads. In the case of Speaker leads we offer
you a choice of either 16ft or 33ft-please state preference.

ANY CONNECTION
ONLY 21.25 incl. VAT

POST FREE
Adaptor leads 9in long for correcting non -matching plugs and sockets

No.

8/4P

8/8P

8/7P

9/6P

9/OP

EEIggir°-
0 ELIBil

incl. VAT POST FREE

PLUGS

3 DIN Plug
5 DIN Stereo Plug

4 Phono Plugs

fin Stereo Jack

Wander Plugs *In

OD '""=4)-

9/1P 2 Banana Plugs 4mm

9/3P 2.5mm Jack

9/4P 3.5mm Jack

9/5P +In Standard Jack

9/6P 2 Round and 1 Flat Pin Plug

9/7P .113t7-- Loudspeaker Plug

9/20P

10/1P

0 Erzi-
c)

Coaxial Plug

Phono Plug

10/9P 2 Phono Plugs

11/4P 7 pin DIN Stereo Plug

12/6P Loudspeaker Plugs

12/9P Loudspeaker Plugs

SOCKETS

13/4S ® Loudspeaker Socket

13/7S O Twin Phono SocketO

13/9S @ orialD- fin Standard Socket

13/0S (D soi3D- fin Stereo Socket

15/2S 3.5mm Jack Socketo

15/OS O Phone Socket

16/8S

16/4S

O
O

41:110as-

Lvres-
5 pin Din Stereo Socket

3 pin DIN Stereo Socket

11=-

TELEPHONE PICK-UP LEADS
Phone Sucker to either 3 DIN. Jack, 3.5 Jack
Phono or Philips EL3581/3582/84 or other Philips
models.
Please state ONLY £1.99 incl. VAT
which one

ALL LEADS WILL BE WIRED UP IN THE STANDARD
WAY UNLESS OTHERWISE STATED

barclanig 1115 Finchley Road, Temple
Fortune, London NW11.
Tel. 01-458 4755

sumo
A PRACTICAL ELECTRONICS PUBLICATION

A SPECIAL SELECTION OF
MUSICAL PROJECTS FROM PE

THE MINISONIC MK2
SOUND SYNTHESISER

An up -dated version of the published Mk 1,
the Mk 2 has an integral keyboard, two

250 mW monitoring channels and
loudspeakers, and facilities for amplitude,

frequency and harmonic modulation.

THE JOANNA
ELECTRONIC PIANO

has realistic piano effect with touch -sensitive
keyboard and additional choice of harpsichord

or honky-tonk voicing.

THE ORION STEREO AMPLIFIER
A hi-fi amplifier with output of over

20 + 20 watts. Compact and complete in one
unit, it measures only 14" x 6" x 2".

PLUS
Some great sound effects units for guitars,

keyboard instruments and general recording.

Available
Now

£1.20
POST PAID

(Please allow at least 2 weeks
for delivery)
If you do not wish to mutilate your
copy of the magazine, please send
your order on a separate sheet.

To: Practical Electronics
IPC Magazines Ltd., Receiving Cashiers Dept.,

King's Reach Tower, Stamford Street, London SE1 9LS
Please send me copy(ies) of

"Sound Design". I enclose a Postal Order/Cheque
for £1.20 (post paid) or (state amount for

more than one copy) (£2.35 post paid
for 2 copies)

PLEASE WRITE IN BLOCK LETTERS

Name

Address

1

Post code
Remittances with overseas orders must be sufficient to cover despatch by

sea or air mail as required. Payable by International Money Order only.

L- PE 810 j
Company registered in England. Regd. No 53626

A subsidiary of Reed International Limited.
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THE NEW AND REVISED VAT LEAFLET
No. VLA/8/76 ISSUED BY CUSTOMS
AND EXCISE

VAT and Components
To help unravel some of the confusion still existing

regarding VAT, a new and revised VAT leaflet. No.
VLA/8/76, covering electrical and electronic components
has been issued by H.M. Customs and Excise. This leaflet
gives recent alterations of rate and changes of interpreta-
tion as they affect components.

For those Advertisers and readers who do not receive a
copy we give below the full text of the VAT leaflet No.
VLA/8/76. Any Traders interested in obtaining their own
copy should note that the leaflet is available from their
local VAT Office.

HIGHER RATE OF VAT: ELECTRICAL AND
ELECTRONIC COMPONENTS

1-Introduction The following guidelines, which have been
agreed with representatives of the component manufacturing
industry are to be used to determine the liability to VAT of various
product categories of electronic components. It should be noted
that, in certain cases, these guidelines have been revised with effect
from 1 July 1976; this leaflet incorporates all such changes.

2-Determination of liability The product categories of elec-
tronic components which are chargeable at the higher rate of VAT
under the provisions of Schedule 7 of the Finance (No. 2) Act 1975
are listed in paragraph 4 below. Where the higher rate is not speci-
fied as applying, the standard rate is normally chargeable. However,
while the list in paragraph 4 is intended to be as complete as
possible, it cannot be exhaustive, particularly in view of the con-
tinuing technological developments in the industry. Any trader
who is in doubt about the liability of a component not covered by
the list, or who requires additional guidance, should therefore
consult his local Customs and Excise VAT Office.

3-Components manufactured to a specification Special
rules apply where parts and components are manufactured solely
to the specification of a particular customer (or group of customers)
for use in standard -rated or zero-rated goods and are not made
available for use for any other purpose. I n such cases the list in
paragraph 4 need not be followed and such parts and components
may be regarded as chargeable at the standard rate. This special
treatment extends to those parts and components which both have
a specification higher than the upper end of the standard compo-
nents specification range and are sold at a higher price than
standard components.

4-Product categories to be charged at the higher rate of VAT
(A) Cathode ray tubes for television sets or radio receiver/monitors.
(B) Tuners for radio and television sets, including tuners featuring

touch button controls and/or remote control units for audio
equipment and television sets, video tape recorders with a
built-in tuner, and video receiver/monitors.

(C) Delay lines and networks for television sets and audio equip-
ment.

(D) Transformers, chokes and coils for television and audio
equipment, and domestic appliances.

(E) All valves for higher -rated goods.
(F) Voltage multipliers (triplers, etc.) for higher -rated goods.
(G) Modules (assemblies and sub -assemblies) for higher -rated

goods.

(H) Printed circuit boards and micro circuits (including hybrid and
passive) for higher -rated goods.

(J) Digital and linear integrated circuits suitable for higher -rated
goods.

(K) Discrete semiconductors:
(1) Transistors, triacs and thyristors, plastic encapsulated and

less than 3A rating.

(2) Power transistors for TV deflection applications.
(3) All plastic diodes and diacs of less than 1A rating, except

light emitting diodes.
(4) All Zener diodes which have plastic encapsulation and a

power rating of less than 3W.
(5) Rectifiers of a kind suitable for use in low voltage battery

charger equipment having a current rating of less than 5A.

(L) Capacitors excluding:
(1) Any capacitor supplied against a Government department

approval, e.g., R.R.E., R.A.E., S.R.D.E., A.S.W.E., G.P.O.
(2) Paper and plastic film capacitors of greater than 0.51,F and/or

metal cased and/or rated above 500V d.c. and/or meeting
I.E.C.Specification 68.2 or equivalent -21 days humidity rating.

(3) Sintered tantalum capacitors of greater than 300 micro -
coulombs and/or metal cased.

(4) Tantalum capacitors with liquid electrolyte.
(5) Aluminium electrolyte capacitors meeting I.E.C. Specification

103, Type 1-85 C or equivalent specification or operating in
excess of 110V a.c.

(6) Mica (other than rivetted and bonded types) and Polystyrene
capacitors.

(7) Ceramic and porcelain capacitors of multilayer construction.
(8) Vacuum and pressure gas capacitors.
(9) Variable capacitors having a precious metal deposit on rotor

or stator and/or rated at or above 2,000V d.c.

(M) Resistors.
(1) Fixed resistors:

Carbon composition, up to and including 2W rating, excluding
hot moulded types.
Carbon film, up to and including 2W rating.
Wirewound, excluding (i) vitreous and silicone protected
types, (ii) precision types and (iii) types using heat sink
methods of power dissipation.
Pluggable metal oxide.
Pluggable thick film.

(2) Variable resistors:
Wirewound convergence controls.
Focus control for colour TV.
Potentiometers and presets using carbon composition el
ments, excluding hot moulded track type.

(3) Other resistors:
Non-linear voltage or temperature dependent, except directly
and indirectly heated bead thermistors.
Modules specifically designed for TV applications.

(N) Transducers suitable for higher -rated goods.

(0) Filters (electronic) suitable for higher -rated goods.

(P) Connectors excluding:
(1) Edge connectors;
(2) Connectors used solely with goods which are not subject to

the higher rate;
(3) Connectors for a wire size area exceeding 3.3mm2;
(4) Connectors plated with a precious noble metal; and
(5) Connectors with integral insulation.

(Q) Electromechanical components and assemblies (holders an
sockets, control knobs, dials, relays, switches, heat -sinks) for
higher -rated goods.

(R) Quartz crystals and quartz crystal filters for higher -rated goods.

(S) Insulators for higher -rated goods.
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RELAYS SIEENS, PLESSEY,MINIATUREERELAYS
tc.

Col. (I)
Coil ohms

Col. (2)
Working
d.c. volts

Col. (3)
Contacts

Cal. (4)
Price

2 3 4

52 4-8 2 c/o
58 5-9 6 c/o

185 8-12 6M
230 9-18 2 c/o HD
430 2-24 2 c/o HD
430 5-24 4 c/o
600 0-20 6M
600 0-24 2 c/o
600 4-24 4 c/o
700 2-24 2 c/o
700 6-24 4 c/o

1,250 8-36 2 c/o
2,500 31-43 2 c/o HD

HD 2,500 36-45 I 6M
Heavy duty 15k 85-110 ' 6M

85p
95p
85p.
95p.
asp.
95p
95p
85p
95p
85p
95p85
85p
85p
85p.

Incl. Base. All prices incl. P. & P.
OPEN TYPE RELAYS
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 85p. Put I So.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 85p. Post 15p.
6 VOLT D.C. I make contacts 45p. Post 15p.
100 VOLT A.C. 2 c/o 75p. 3 c/o 85p. Post 15p.
ENCLOSED TYPE RELAYS
24 VOLT D.C. 3 c/o 85p. Post 20p. Base 15p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
65p. Post 20p. Base 15p.
55 VOLT A.C. RELAY
3 h.d. c/o contacts. Price 65p. Post 20p. Base 15p.
230 VOLT RELAY. 3 h.d. c/o contacts. Price 85p.
Post 20p. Octal plug in base 15p extra.
230/240 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.
15 amp c/o contacts. Amp connectors. Price 11.10.
Post 20p.
220/240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. Mfg. ISKRA.
11.35. Post 20p. Base 1.5p extra.
CLARE-ELLIOTT TYPE RP764 1 GB
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
80p post paid.

UNISELECTOR
SWITCHES
4 bank, 25 way
75 ohm. Coil,
36-48V d.c.
operation. Ex.
New equip-
ment /.4.25, P.
& P. 75p. Total
price inc. VAT
L5.40.

*SarELir

MINIATURE C/O ROLLER
MICRO SWITCH
OM RON Type V15 FL22/IC. 10 for
12. Post 50p. (Min. order 10).
Sub miniature Burgess Type V.4.7.1. 10 for L2.50.
50 for LIO. Post paid.

MINIATURE UNISELECTOR
12 volt I I -way, 4 bank (3 non -bridging, I homing),
L2.50, p.p. 35P.

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 2516
pull I inch travel. Two x approx. Ilb pull 1 inch
travel. 6 x approx. 4oz. pull 1 inch travel. One
14 volt d.c., I heavy duty single make relay. Price
£3.00. Post CI. ABSOLUTE BARGAIN.

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
except fluorescent at mains voltage.
Complete with simple instructions.
£3.15. Post 25p.

1,000 watt model, [450. Post 25p.
2,000 wa t model, 19. Post 40p.

CENTRIFUGAL BLOWER
Mfg by Smiths Industries. 230/240V
a.c. Miniature Model. Series SE/200.
Size 95mm x 82mm x 82mm.
Aperture 38mm x 31 mm. 12
c.f.m., 1215. Post 50p.
Mfg. by Sracmo 115/230V a.c. 2800/3400 r.p.m. Fan
type aperture 3' x 2)- VBL4 25/L. Mfg. Aircontrol
Installations Ltd. Price L12. Post CI.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 616.
500V, 500 megohrns, [40. Post 80p
1,000V, 1,000M 0, L46. Post 80p.

NEW!

BLOWER UNIT
200/240V a.c. precision German
built. Dynamically balanced, quiet,
con rated, reversible. Consumption
60mA. Size 120mm dia. x 60mm deep.
Price L3.50. Post 50p.

VARIABLE VOLTAGE TRANSFORMERS

All Mail Orders -Callers -Ample Parking
Dept. PEI!, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 513B

Phone 01-995 1560
Showroom open Mon. -Fri.

INPUT 230/240V a.c. SO/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (1 amp) inc. AC voltmeter

LI 1.50
0.5 KVA (21 amp) (MAX) L11.50

I KVA (5 amp) (MAX) L18.00
2 KVA (10 amp) (MAX) E30.00
3 KVA (15 amp) (MAX) L38.00
4 KVA (20 amp) (MAX) E60.00

CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS
0, 10, 17, 18 Volt at 10 amp. L10.45. Post £1.00
0, 4, 6, 24, 32 Volt at 12 amp. 13.00. Post CI.00
0, 6. 12 Volt at 20 amp. LI1.85. Post C1.00
0, 12, 24 Volt at 10 amp. L12.35. Post CI.00
0, 6, 12,17,18, 20 Volt at 20 amp. £1415. Post C1-00
Other types to order at short notice -Phone your
enquiries.

AUTO TRANSFORMERS
Step up, step down, 0-1151200/220/240 volts at 75
watt L360. Post 40p. 150 watt L5.15. Post 50p. 300
watt £7.45. Post 60p. 500 watt L11.00. Post 75p.
1000 watt E16.20. Post 90p.

STROBE ' STROBE! STROBE

HY-LIGHT STROBE MK IV
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
For use in large rooms, halls and utilises a silica
tube, printed circuit.Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes L15.40. Post 75p. Specially de-
signed case and reflector L13.2.5. P. & P. El.
Super high light approx. 4 times more output.
S.A.E. for leaflet.

XENON FLASHGUN
TUBES

Range available from stock.
S.A.E. for details.

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft 40 watt, L6.00 (callers only).
2ft 20 watt, L4.60. Post 60p. (For use in
standard bi-pin). MINI. I2in 8 watt, £1.75.
Post 25p. 9in 6 watt, L1.40. Post 25p.
6in 4 watt, LI .40. Post 25p. Complete ballast
unit and holders for 9in and I2in tube, L2.50.
Post 30p. (9in and I2in measures approx.)

SQUAD LIGHT
A new conception in
light control. Four
channels each capable
of handling 750 watts
of spot lights, flood lights or dozens of small
mains lamps. Seven programs all speed
controlled plus flash modulation, effectively
giving 14 different displays. Makes sound -to -
light obsolete. Completely electrically and
mechanically noise free. Price only L60. Post
75p. S.A.E. (Foolscap) for further details.

I-! 0,.,..t1.-....

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
S.A.E. (Foolscap) for details.

COLOUR WHEEL PROJECTOR TYPE PISO
INTACHANGE
200/240V a.c. 50Hz
150W lamp, corn -1,
plete with oil filled'
colour wheel and
motor plate. Takes
intachange acces-
sories and full range
of lenses. £29.95.
Post CI.35. (Total
inc. VAT & Post,
£33.70.)

BIG BLACK LIGHT
400W Mercury Vapor Ultra Violet Lamp. Powerful
source of UV P.F. ballast unit is essential with this
lamp. Price of bulb and matched ballast unit. E28.
Post C. Spare bulb only LIO. Post 80p.

VAT
VAT AT 8 ' , MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE

UNLESS OTHERWISE STATED.

SERVICE
TRADING CO.

GEARED MOTORS
100 r.p.m. 1151b. in. 110V,
50Hz. 2.8A, single phase, split
capacitor motor. Immense
power. Continuously rated.
Totally enclosed. Fan cooled in -Tine gearbox.
Length 250 mm. Dia. 135 mm. Spindle dia. 155 mm.
Length 145 mm. Ex -equipment tested 112. Post
C1.50. Suitable transformer 230/240V operation
LI3. Post 75p.

DRAYTON MOTOR
Type RQR
230/250V 50c. Continuously rated
I r.p.m. 90I6. in. Reversible Motor
is fitted with limit switch for 160°
angular reversible rotation if re-
quired. Twin spindle size 100mm
by 140mm by 125mm. Shaft 50mm
by 8mm. Weight 2 kg.
New Price L16.50, P. & P. CI.

BODINE TYPE N.C.I.
(Type J) 71 r.p.m. torque 10 lb. in.
Reversible I/70th h.p. 50Hz.
The above precision made U.S.A. motor is
offered in 'as new' condition. Input voltage of motor
I I 5V A.C. Supplied complete with transformer for
230/240V A.G. input.
Price, either type L6.25. Post 75p or less trans-
former L3.75. Post 65p.
(Type 3) 71 r.p.m. 4 lb.ins. 230V a.c. Continuously
raced. Non -reversible. L6.50. Post 75p.

15 R.P.M.
Type SD48 80 lb. in. Input 100/200 volt A.C. Length
incl. gearbox 270 mm. Height 135 mm. Width ISO
mm. drive shaft 16 mm. Weight 8.5 Kilos. BRAND
NEW. Price CIO. Carr. LI.
Suitable transformer for use on 220/240 volt A.C.
L3115. Post 50p.

24 R.P.M. 230V a.c. Continuously rated. Mfg. My-
calex. Ex -equip. Fully tested. [3.115. Post 75p.

I R.P.M. 230/240V A.C. SYNCHRONOUS!
Ex -equipment. Thoroughly tested and guaranteed.
ONLY LI.50. Post 20p.

20 R.P.M. 230/240 volt a.c. miniature motor. Price
LI. Post 20p.

PROGRAMME TIMERS
230V operation a.c. 15 or 20 r.p.m.
6 cam model L5. Post 60p.
9 cam model L6.50. Post 60p.
12 cam model L7.50. Post 60p.
Also available for 50V operation. Prices as above.

METERS NEW -90 mm Diameter
Type: 65C5 D.C. M/C 2,5, 10, 20, 50 amp.
L2-75. Post 20p. 100 amp 13.25. Post
20p.
Type: 6212 A.C. Mil I, 20, 50 amp. L2.50. Post 20p.
0-300 volt. A.C. M/1 [2.75 and 300 volt A.C. R/M/C.
L3. Post 30p.

WHY PAY MORE?!
MULTI RANGE METER. A.C. volts
2.5-500. D.C. volts 2.5-500 (Sensitivity
20000/V D.C. and A.C.) D.C. current
0/1/10/100 mA. Ohms range. Sturdy
compact moving coil instrument with
21 ranges, dimensions 120 X80 x 44 mm.
Weight 0.32 kg. SERVICE TRADING
CO. Price L5.50. Incl. leads and battery.
Post 50p. (Total price incl. VAT and Post L648).

TIME SWITCH
 Horstmann ' Type V Mk. II Time
switch. 200/250 volt A.C. Two on/two
off every 24 hours, at any manually pre-
set time. 30 amp contacts. 36 hour
spring reserve in case of power failure.
Day omitting device. Fitted in heavy
high impact case, with glass observa-
tion window. Built to highest Electricity
Board Spec. individually tested. Price
075. Post 50p. (Total inc. VAT Oil)

Superior Quality Precision Made
NEW POWER RHEOSTATS
ew ceramic construction, vitreou

enamel embedded winding, heav
duty brush assembly, continuously
rated.
25 WATT 10/25/50/ I 00/150/250/500/ I k/ I .5k ohm.
L1.90. Post 20p.
50 WATT I /5/10/25/50/100/250/500/1k ohm.
52.40. Post 25p.
100 WATT I /5/10/25/50/100/250/500/ I 101.5k/2.511/
3.5k/5k ohm L3.70. Post 35p.
Black Silver, Skirted knob calibrated in Nos. 1-9
I fin. dia. brass bush. !deal for above 22p each.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7.1.1

Phone 01-437 0576
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KIT

11110

-111110

A S

A RANGE OF STURDY, PRE -FABRICATED WOODEN CABINETS
All these cabinets are accurately machined, rebated and radiused, with all baffle holes cut out and fixing holes
drilled. All the cabinet covering, fretcloth and fittings are included, along with detailed assembly instructions.

ALL YOU PROVIDE IS GLUE AND MANPOWER!
2 x 12" (or 1 x 15") Cabinet Kit -28" x 171" x 11i" 05.40 (i" board) All prices
4 x 12" (or 2 x 15") Cabinet Kit -29" x 28" x 11 £1840 (i" board) inc. V.A.T.

Disco Console Kit -36" x 19" x 9" £1740 (i" and 1" board) and carriage

Cheque or Postal Order to: KITKABS, P.O. Box 41, Stadium Works, Grainger Road, Southend-on-Sea, Essex

CAMERA KITS
AND

READY BUILT
MODULES

Whether professional,
student, teacher or amateur,

a CROFTON module is the answer

Apart from our popular C.C.T.V. Camera Kits
we are launching a range of ready built,
tested, and guaranteed electronic modules
both for trade and end user.

The ultimate range will be extensive. Some
of the existing modules available are:

 E.T.I. Master Mixer  E.T.I. Electronic Ignition
 Wide range R.F. Wobbulator  E.T.I. Digital
Voltmeter  E.T.I. Frequency Meter  Video Amp!,
fier  Video Mixer  Sound/Video Modulator
 Guitar Amplifier  As well as all E.T.I. P.C.B.s.
V.L.F. Transmitters and Receivers  Send S.A.E.
for information

Secondhand cameras and monitors always available

CROFTON ELECTRONICS LTD
Dept. E, 35 Grosvenor Road, Twickenham, Middx. Tel. 01-891 1923

110 Electronic Alarm Projects

for the Home Constructor

R. M. Marston

This is the latest addition to the author's
popular series of electronic project books.
It brings together 110 useful alarm circuits of
a variety of types to intrigue the amateur, the
student and the engineer.

Contents: Contact -operated alarm circuits;
Burglar alarm circuits; Temperature -operated
alarm circuits; Light-sensitive alarm circuits;
Miscellaneous alarm circuits: Automobile
alarm circuits; Instrumentation alarm circuits;
Appendix: Index.

120 pages 0 408 00269 7 £2.95

Order from

IT'"_-_ ones Techntiatlkolis
ONU NEWNES-BUTTERWORTHS

Borough Green, Sevenoaks, Kent TN15 8PH
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Marsh
Call in and see us 9-5 30 Mon -Fri 9-5.00 Sat Trade and export enquiries welcome

TOP 500 SEMICONDUCTORS FROM THE LARGEST RANGE IN THE U.K.
All devices manufacturer's branded stock BC183 13.11 BF152 0.25

BC183L 0.14 BF153 0.25
214456 1.40 2142926 2144922 0 65 AD161 PR BC184 0.12 BF154 0.25
2N456A 1.54 Green 0.13 2944923 0 70 80162 1.70 BC184L 0.14 8F159 0-352N457A 1.70 Yellow 0.13 2145190 0.70 AF106 0.45 BC207 0.11 8F160 0.30
214490 4.110 Orange 0.13 2145191 0.80 AF114 0.65 BC208 0.10 BF161 0.60
214491 500 2143053 0.2S 2N5192 1.00 AF115 0-65 BC212 0.14 BF166 0.40
214492 S.75 2N3054 0.50 2145195 1.10 AF116 0.135 BC212L 0.17 BF167 0-33
214493 5-N 2143055 0.65 2145245 0.29 AF117 0.85 BC214L 0.17 89173 0.33
34696 0.25 2143390 0.37 2145294 0 35 AF118 0.55 BC237 0.17 BF177 0.38
214697 0.16 2143391 0-34 2145235 0.40 AF124 0.65 80238 0.12 8F-178 0.45
214698 0.42 2N3392 0.14 345296 0.36 AF125 0.65 BC239 016 BF179 0.48
214699 0.55 2N3393 0.15 2145298 0.40 AF126 0.65 BC251 0.15 13E180 0.45
214706 0.12 2143394 0.15 2145457 025 AF127 0.65 BC253 0.22 8E181 0.45
2N706A 0.12 2143402 0.30 2145458 0.26 AF139 0.69 BC257 0.17 BF162 0.45
214708 0.21 2143414 0.15 345459 029 AF186 0.50 BC258 0.17 BF183 0.45
214709 0.50 2143415 0.17 2145492 0 42 AF2013 0 70 BC259 0.19 BF184 0-35
214711 0.56 343416 0.23 2145494 0.45 AF239 0.74 BC261 0.21 8E185 0.30
214718 0.22 2143418 0-27 2145496 0-50 AF240 0.90 BC262 0.19 BF194 0.12
2N718A 0.40 2143440 0.117 2145777 0.45 AF279 0.80 BC263 0.30 BF195 0.11
214720 0.80 243441 0.78 2146027 0.45 AF280 0.85 BC300 0.45 BF196 0.13
34914 0.22 2143442 1.29 3/4128 0-N AL102 1.50 BC301 0.45 BF197 0.14
214916 0.43 2143633 0.16 314139 1-45 AL103 1.50 BC302 0.40 8E198 0.15
214918 0 34 21436368 0.16 314140 1 00 BC107 0 14 BC303 0.40 8E200 0.31
214929 0.25 2143839 0.30 34141 0-U BC108 0.12 BC307 0.20 89225,1 0.25
294930 0.26 2143341 0.20 314200 2.60 BC109 0.15 BC308 0.18 BF244 0.352/41302 0.37 2143702 0.17 40361 0.45 BC113 0.17 BC309C 0.25 BF245 0.34
2141303 0.37 2N3703 0.15 40362 0.48 BC115 0.19 BC317 0.14 BF246 0 752141304 0.40 2143704 0.15 40363 1.00/ BC116 0.10 BC318 0.13 BF254 0.202141305 11-40 2143705 0.15 40309 51110 BC116A 0.20 BC337 0.19 BF255 0.20
21413136 0.85 343706 0 14 40394 0016 BC117 0.22 BC338 0-21 BF257 0.37
2141307 0.48 2143707 0.18 40305 120 BC118 0.16 BC547 0.12 BF258 0-49
2141308 0'30 2143708 0.14 40406 0.46 BC119 0.30 BC548 010 BF259 0.49
2141309 0.60 2143709 0.15 40407 0,36 BC121 0.45 BC549 0.13 BFR39 0.24
2141671 1.10 2143710 0.14 40408 0.50 BC125 0.18 BCY30 1.03 BFR79 0 24
2141671A 1.92 2143711 0.15 40409 0-55 BC126 0.25 BCY31 1.011 BFS21A 2 60
2N1671B 2.12 2143712 1.20 40410 0.55 BC132 0.30 BCY32 1111 BFS28 1.04
2141711 0.27 2143713 2.30 40411 2.30 BC134 0-15 BCY33 0.90 BES61 0.30
2141907 5.00 2143714 2 45 40594 0.75 .BC135 0-15 BCY34 0.911 BFS98 0 27
2142102 0.60 2143715 2.45 40595 0.65 'BC136 0 19 BCY38 2.00 BFX29 0.35
2142147 1.40 2143716 2.60 40601 0.70 BC137 0.14 BCY42 040 BFX30 0.311
2142148 1.65 2143771 1.10 40602 0.50 BC140 0.60 BCY58 0.55 BFX84 0.30
2142160 1.10 343772 1-70 40603 0.80 BC141 0 65 BCY59 0-32 BFX85 0.41
2N2218A 0-47 2143773 2.65 40604 0.50 BC142 0 30 BCY70 oon BFX87 0.35
2142219 0.42 2143799 2-N 40636 1.14 BC143 0.30

_
BCY71 0.26 BFX88 0.322N2219A 0.52 2143790 2 75 40673 0.73 BC147 0.10 BCY72 0-24 BFX89 0.95

2142220 0.35 2143791 2.75 AC126 0.37 80 148 0.10 BD115 1.20 BEY50 0.30
2N2221 0.22 2143792 2.90 AC127 0.44 BC149 0.13 813116 1.20 BFY51 0.31
2N22214 0.211 2143794 0 20 AC129 0.11 BC153 0.27 BD121 2.00 15FY52 0.36
2142222 0.25 2143619 0.26 AC151V 0.35 BC154 0.27 8D123 2.00 8EY53 0.34
2N2222A 0.25 2143620 o -n AC152V 0.00 BC157 0.12 80124 2.00 BFY90 1.27
2142368 0.17 2143823 0.61 AC153 0.40 BC158 0.11 80131 0.51 BRY39 0.50
2142369 0.25 2143004 0.21 AC153K 0.42 BC1130 0.78 80132 0.54 BSX20 0.31
2N23694 0.21 2143908 0-22 AC154 0.45 BC167 0.12 00135 0.42 BSX21 0-32
2142646 0.55 2144036 0.67 AC174 0.40 BC168 0.12 00136 0-42 13U105 3.05
2142647 1.10 2144037 0.55 9C1761( 5.415 BC168 0.12 80137 0.45 BU205 2.40
2142904 0.34 2N4058 0.20 AC1871( 6.40 80169 0.12 60138 0.48 C106D 0.65
21429048 0-37 2144059 0.15 ACINK 5.46 EtC169 0.12 80139 0.50 0A30204 1.50
2142905 0.37 21440/30 0.20 AC187 6.45 BC170 0.111 80140 0. A30285 0 65
21429054 0.31 2144061 0.17 AC168 0 42 BC171 0.14 130529 0. CA3035 1-35
2942906 0 31
21429064 0.26

2144062 0.15
2144126 0.17

AD142 0 65
AD143 0 75

BC172 0.12
BC177 0.19

80530 0.30
BDY20 1.13 CA3048 2.15

2942907 0.21 2144299 0.30 80149 0 74 BC178 0.15 BF115 0.36 CA3052 1.62
29429074 0.22 2144919 0.155 AD150 1.21 BC179 0.21 BF117 0.70 C830904 1.10
2142924 0I6 21.44920 0.90 AD181 5.75 BC182 0.11 BF121 0.55 CA3089E 2.00
2142925 0.17 2144921 0.60 AD162 9.75 BC182L 0.14 BF123 0.55 CA309A0 4.25

LM301A 0 47
CA3130 0.9f

LM308N 1.32

LM380 0 98
LM309K SO

LM381AN 2.07
LM702C 0 75
LM709

T099 0.40
BOIL 0.40
14DIL 0.40

LM710 0.45
LM723C 0 00
LM741

TON 0.39
8DIL 0.35
141311. 0.40

LM747CN 0.76
LM748

BOIL 0.44
14DIL 0.41

Lh3900N 0.56
Lmyagsp 130
Ls.478.12p 1.30
LM7815P 1.31
LM7024P 1.31
LOO5T1 110
MC1303 1.47
MC1310 4..1.95
MC1330P 0.75
MC1351P 0-

A Marshall (London) Ltd Dept: PE
40/42 Cricklewood Broadway London NW2 3ET
Tel: 01-452 0161/2 Telex: 21492
& 85 West Regent St Glasgow G2 20D
Tel: 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel: 0272-654201/2
& 27 Rue Denton 'soy Les Moulineaux
Paris 92

CATALOGUE PRICE 46p (30p TO CALLERS)

NE561
NE565A
0028
0035
0042
0015
0071
0072
0081
0083
ORP12
R53
SL414A
SL6100
SI-611C

12C
SL620C
SLINIC

4.49
1.30
2.00 NEW RANGE TOOLS -HIGH OUAUTY
1.50
0-50 MINIATURE ELECTRONIC PLIERS
0.75 AND CUTTERS INSULATED HANDLES
0-45
0.45 Round nose box joint 4in
0.75 long C250
0-50 Diagonal cutters box joint
0.70
1.80
2.35

4in long 12.80
Flat nose box Joint 4in long 1240

2.35 Snipe nose box joint 4in long 11240
2.25
235 DESOLDERING TOOL f5 - 00
3 -SO
3.50

SL623C 5-75
SL2140C 4.00
SL3141C 4.00
S147600314 2.36
9147601314 1.50
SN7602314 1.45
SN713033N 2.50

MC1352P 0- 2-S0
MC1486L 3 05 8651 1.60
MC14690 2.50 TBASOO 1,20
ME0402 0 20 TBA810 116
ME0404 0.15 1138820 1.03
ME0412 0 20 784920 1.79
ME4102 0.10 TIL200 0.30
ME4104 0.10 TIP29A 0.50
MJ480 1 05 TIP29C 0 75
MJ481 1 30 TIP30A 0.40
W490 1-N TIP33C 0 -IS
MJ491 1.55 TIP31A 0 02
MJ2955 1-21 TIP31C 0 65
MJE340 0.58 TIP32A 0.75
MJE2955 1.25 TIP32C 1 00
MJE3055 0.75 TIP33A 1 00
W E370 0-U TIP33C 1.45
MJE371 0.61 T1P344 1.20
MJE520 0 65 TIP34C 1.70
MJE521 0.75 119254 2.50
MP8111 0 36 TIP36A 3.35
MP8112 0.40 TIP41A 0.70
MP8113 0.45 TIP41C 1.00
MPF102 0.30 T1P42A 0-110
MPSA05 0.20 TIP42C 140
MPSA06 0.20 711.2955 1.00
MPSAI2 0 36 TIP3055 0-50
MPSA55 0 20 T1843 0.30
MPSA56 0 20 ZTX300 0.15

PSUO5 0.40 2TX301 0.15
PS006 0 40 ZTX302 0-20

MPSU55 0 45 ZTX.500 0.15
MPSU56 0 45 ZTX501 0 -IS
NE555V 0 48 ZTX502 0.15
NE556 1 30 ZTX530 1822
NE560D 4.46 ZTX531 0.22

P.C. MARKER PEN DALO 33PC I17p.
ZENER DIODES 400MW 11p, 1W 17p,
2 SW 35p.
IC SOCKETS 8 DIL 14p, 14 DIL 15p, 16 DIL
16p.
RESISTORS 2P (100 per value (1'30)

3p (100 per value 12.001
SCORPIO CAR IGNITION KIT E12.95.
JUMBO 7 SEGMENT DISPLAYS 1.216.
COL 707 11-10.
MINITRON 11.50.
LEDs Red green and yellow 0 2in Ma 24p.

SEE MARSHALL'S FOR CMOS
CD4000 0  20
004001 0.20
CD4002 0-20
CD4000 1-14
004007 4-21/
004000 0.97
004000 0-97
CO4010 6 Si
004011 0.20
004012 0-20
004013 0.47
004014 1-01
004015 1.01
C04010 0.04
CD4017 1.01

Cowls
CD010
CD4020
CD4021
004022
004023
001024
004025
CD4027
CD+028
004029
C04030
CD4031
004031
004041

004042 0.63
CD4043 1-00
C04041 0-64
004045 1-43
CD4046 1-32
CD4047 1 10
C04044 0 1111

004090 0 50
004610 1 54
004611 1 1.
004516 1 40
CD46101 1-16
C04520 1.20
004553 4 07

MICROPROCESSORS FROM
MARSHALL'S

WATCH THIS SPACE FOR
NATIONAL SEMICONDUCTOR
MICROPROCESSORS - AVAIL-
ABLE EXCLUSIVELY FROM
MARSHALL'S. WE'LL STOCK
THE HARDWARE - YOU CAN
SEE HOW SIMPLE IT IS
STARTING NEXT MONTH IN
PRACTICAL ELECTRONICS.

TTL FROM NATIONAL, ITT, TEXAS, SIGNETICS, ETC.
5947400 0.16 SN7412 o -n SN7438 0.16 5147454 0.16 SN7483 0.92 SN74100 1.15
SN7401 0.111 SN7413 0-25 SN7440 0.16 5147460 0.16 SN7484 0.65 SN74107 0.30
SN7402 0.16 SN7416 043 SN7441 0.76 SN7470 0.32 9147485 1.25 SN74118 0.90
9147403 0.16 SN7417 0.43 SN7442 0-66 $147472 0.21 SN7416 0.21 SN74119 1.N
$147404 6.11 SN7420 0 16 SN7445 9.94 SN7473 0.21 $147490 0.43 SN74121 0-34
SN7405 0.16 SN7423 0.27 SN74.48 0-66 SN7474 0.30 SN7491 0.60 51474122 0.46
SN7406 0.111 0147425 0,27 SN7447 0.11 SN7475 0.40 SN7492 0.43 SN74123 0.40
SN7407 0.11 SN7427 0.27 SN7445 0.111 SN7478 0.3$ SN7453 0.43 $1474141 0.72
9147408 0-11 SN7430 0,1I SN7450 0.06 SN7480 0.46 SN7494 0.74 SN74145 0.74
SN7409 0.19 $147432 0.27 SN7451 0.16 SN7481 1.10 9147495 0-59 SN74150 1.20
SN7410 0.16 $147437 0.35 SN7453 0.16 5147482 0.67 SN7496 070 SN74151 0.77

SN74153
39474154
SN74155
SN74157
SN74160
SN74161
5N74162
SN74163
51474164
SN74165
SN74187
SN74174

0.73
1.19
1.20
0-N
120
1  20
1 20
120
053
0.93
3.7/1
1-N

SN74175
SN74176
SN74180
5474101
31474100
$1474191
SN74192
SN74153
S/474196
5/474197
SN74198
SN74199

0.94
0.86
1-23
2.59
133
1.33
1.13
1.13
0.61
0.81
2.04
2-04

DIN PLUGS- lip DIN CHASSIS SOCKETS -10p
3 -pin, 4 -pin, 5 -pm 100. 5 -pin 240r. 6 -pin, 7 -pin and Speaker

UNE SOCKETS -14p each
3 pm. 5 pin UV and Speaker

P140140 PLUGS (screw top)
Red. white, black, green or pellow 10p, Chrome 159
LINE PLUGS (same colour) 10p, Chrome 159
PtIONO CHASSIS, sockets
single 7p, double 10p, 3 -way 11/3, 6 -way 25p. 8 -way 359

JACK PLUGS AND SOCKETS
}In mono plastic plug 15p
4 -In mono chrome plug 22p
*In chrome lin* socket 15p
}In plastic switch socket lap
fin stereo plastic plug 20p
54n stereo chrome plug 30p
}In stereo plastic Ilne socket 309
fin stereo chrome line socket 369
}In stereo plastic switched socket 224p
3.5mm plug 102; 3 5mm socket 10p: 3 5mon line
2 5mm plug 10p; 2 5rnm socket 10p

SUB -MIN CERAMICS 63V 1pF-
0 015uFd Sp
5% POLYSTYRENE
10pF-1,000pF
1.500pF-0 OluFd 10p

socket 10p.,

ALL PRODUCTS FULLY GUARANTEED TO MANUFACTURER'S SPECIFICATIONS

Potentiometers
Linear or Log Single Double
Rotary Pots 25p 75p
Rotary Switched 55p -
Sliders 45p 75p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
0 1W Op 0 3W 119

SEND FOR OUR NEW 160 PAGE
CATALOGUE -CRAMMED WITH NEW
PRODUCTS, TECHNICAL INFORMA-
TION AND ALL BACKED BY THE
USUAL SUPERLATIVE MARSHALL'S
SERVICE -FOR ONLY 40p POST-PAID
OR 30p TO PERSONAL CALLERS.
PLEASE ADD VAT TO YOUR ORDER.
POSTAGE AND PACKING 30p.
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JC12 AMPLIFIER
6W IC audio amp.
with free data and
printed circuit.
E225

DELUXE KIT FOR JC12
Contains extra parts for the pcb and volume and tone
controls. Mono version E233. Stereo E465.

JC12 POWER KIT
Supplies 25V IA. E355.

JC12 PREAMP KITS
Type I for magnetic pickups, mica and tuners. Mono El  50,
Stereo E.3. Typo 2 for ceramic or crystal pickups. Mono
lip, Stereo El  711.

LOUDSPEAKERS FOR JC12
6 * 5in 8 ohms 5W flt41.
Send S.A.E. for free leaflet on kits.

JC40 AMPLIFIER
dr ksit,c,oEmloci.ner.witiehacflhein.

Neprintedwntec?rr:Vacn'drce"laitta4g 48.T.

Battery Eliminator Bargains
STABILIZED POWER UNITS*
Millenia series. Switched 1 to 30V in 0.1V steps. IA output.
Kit E1148; Kit + case E14411; Built E15403. 2A output,
Kit E13115; Kit .i. case t11180; Built E20115.

8 -WAY SPECIAL £5.20
Switched output of 3/44/
6/74/9/12V at 500mA.

8 -WAY DOUBLE
RADIO MODEL t8.20
Switched output
3 + 3/44 + We + 6/
74 + 74/9 + 9/12 + 12V at 250mA. Also 15/18/24V single.

3 -WAY MODEL
Switched output of 6/74/9V at 250mA with 4 -way multi -jack
plug E285..

RADIO MODELS
SOmA with press -stud battery connectors. 9V E3.25.
6V El- 45. 9  9V E495. 6 + 6V £405. 44 + 44V t4.95.
Also 9V 300mA E.395.

CASSETTE MAINS UNITS
74V output with 5 pin DIN plug. 50mA E3.45. 300mA LIN.

CAR CONVERTORS
Input 12V d.c. Ouput 6/73/9V do. IA regulated, C475..

PRINTED CIRCUIT KIT £3.95*
Make your own printed circuits. Contains etching dish,
small of pc board. fib ferric chloride. etch resist pen.
small drill bit, laminate cutter.

SINCLAIR BLACK WATCH
Fully assembled
with free
stainless steel
bracelet 0015.

S-DECS AND T-DECS* 0
, i

S-DeC 32-24
T-DC EA  05 ex.; we T
u-DCA [4.45
u-DCB [7  as

.ft"."1"mle4/
IC carriers-
18 dil, plain E1.07, with socket E2-21. 10705, plain lep,
with socket [1.95.SINCLAIR IC20

IC20 IOW + 10W stereo IC amplifier kit with free printed
circuit and data t4115.

PZ20 Power supply kit for the above. Did.
VP20 Volume, tone -control and preamp kit, E711115.
SP20 lOW 4 ohm speaker for IC20 12115.
CS20 11 x 6 x Sin. attractive case for IC20 f211115.
Send S.A.E. for free leaflet.

SINCLAIR CALCULATORS*
Cambridge UnivES110.Cambridge Scientific ill. 45.0xford
300 (13-30. Programmable Scientific with free mains unit
E24115. Mains adaptors are available for all models (state
model) p.m.

CBM CALCULATORS*
8970 8 digit/%/4 function memory E4115. SR7919D 0 digit
or 5 + 2/memory/trig/log/pi/powers [10811. 301800 10

digit scientific E1795. Mains adaptors (.3.24.

NOVUS CALCULATORS*
835 Model 8 digiV%/eq. root/const/4 function memory

14.116. Mains adaptors EC 20.

BATTERY ELIMINATOR KITS
Send S.A.E. for free leaflet on range.
100mA radio types with press -stud battery terminals. 44V
Et -N. 6V t145. 9V El AM. 44V + 40 0.11111. 6V +61/ E2110
9V + 9V MOO.
100mA easeettis type with 5 pin DIN plug. 74V ElSS.
Trenelstor stabilised 8 -way type for low hum 3/41/6/7;./9/12/
15/113V 5OrnA (2-15; to ES50.
Heavy duty 13 -way types 44/6/7/84/11/13/14/17/21/25/
28/34/42V. I amp model [4.40. 2 amp model 131.115.

Car convenor kit. Input 12V d.c. Output 8/74/9V d.c. to
regulated tl N.

FERRANTI ZN414
IC radio chip E1.44. Extra parts and peb for radio E11.155.
Cam MM. Send S.A.E. for free data.

SINCLAIR PROJECT 80 AUDIO
MODULE$
FM tuner t1325. 016 13150. PZ5 t4.86. PZO 211.70.
Z40 r.s.N. Stereo ao (11 -SS. Project 8050 214.811.

BI-PAK AUDIO MODULES
S450 Tuner E1895. ALSO E433. PAI00 E1345. MK60 audio
kit 32720. Teak 60 E1095. Stereo 30 E15 55. TC30 E4.60.
AL250 E15.15. Send S.A.E. for free data.

SAXON ENTERTAINMENTS AUDIO
MODULES
SA1208 E14.45. SAI201 t13.811. SA606 [11 Ad. SA604 E10 . 30 .
PM1201/8 t1145. P1011202/8 114.46. PM1202/4 E14.95.
PM12O1/4 £1145.PM801/8 ES115. PM831/8 1:1170. Send
S for free leaflet.

MISTRAL DIGITAL CLOCK KITS*
Includes pcb. power supply, case, fin display, chip and
all parts. Kit [1018. Built 211.116. Also Mistral 2. de luxe
assembled version with alarm and tilt sleep -over facility
C13.46.

Send S.A.E. for our Digital Clock leaflet

MAINS TRANSFORMERS
6-0-6V 100mA El. 9-0-9V 100mA El. I8V IA E1.115.
0. 12. 15, 20. 24, 30V 1A E.3110. I2 -0-12V 100mA El.
0. 12. 18 20, 24, 30V 2A E4415. 20V 24A 1225. 6-0-6V 14A
f21111. 9 -D -9V IA 02.45. 12-0-12V IA E2.95. 15-0-15V IA
E3.20. 30-0-30V IA E4-15. 6-3V 14A E245. 0-24V twice
100mA Et N.

Post 30p on orders under £2, otherwise free.SWAN LEY ELECTRONICS Prices include VAT (Overseas customers deduct
7% on items marked 0, otherwise 11%). Official

Dept. PE, PO Box 68, Swanley, Kent orders welcome.

THE

" #f Capacitive Discharge
Electronic Ignition Unit

IMPORTANT NEWS:
We are pleased to announce that the "Manta --one of the
highest quality ignition units available -is now supplied in
Kit Form.
Construct this top performance electronic ignition unit and
benefit from improved petrol consumption, smoother running
and instant starting for your vehicle. ONLY
Kit price (including postage and packing, VAT, full £16 50assembly and installation instructions:
(Ready-made unit available at £19.85, including VAT, postage and
packing)
Please seed S.A.E. rode, for lull details 04 this top sulky eels sod oar Illestrated
Wreckers Elechonic Ignition -How it Works.'

ELECTRO SPARES
Dept. P.E., 187a Sheffield Road, Chesterfield, Derbyshire

S41 730. Tel. 10246) 36638

II MAI %INN

This fine Super Touch -Sensitive Piano can be built in just 12 hours.
All component parts are brand new and guaranteed, and sold at
wholesale prices. Visit our showroom and see how simple and pro-
fessional the end product is.
For further details on our complete range including Organ kits and
components for musical instruments, telephone 01-986-8455/5063,
01-870-4949, 01-249-5624.

adronic u3icul inifrumenti
Showroom: 12 Brett Road, Hackney, London, E8 1JP.

C J L
C.11 LTD.P.0 BOX 34.CANTERBURY.CT1 tYT

ALL PRICES INCLUDE P&P AND V.A.T.

AUDIO MODULES
AMPLIFIERS 5W RMS L 3 15
IOW OHS El 50 25W RMS t 4.00
35W RIMS E7 70 125W RMS (17 40
PRE -AMPLIFIERS Microphone 0 2.75
Stereo for 5/10W E 7.50
Stereo for 25W. PB Selector 01535
STEREO FM TUNER
Decoder, Pe selector E22 70
POWER SUPPLY 10W £1-S0, 25W 3.55
TRANSFORMERS
10W (3.95, 25W E 3.35
EARPHONES/HEADPHONES
Crystal (0 .65, Stethoscope E 1.35
2,000CI E3-85 Stereo £ 4.15
INTERCOMS 2 station £ 4.75
MICROPHONES Dynamic £ 2.15
SPEAKERS 75mm die. Ill £ 1.00
TAPE HEAD DEMAGNETISERS E 345
TEST CASSETTES 2-30

SOLDERING IRONS (ANTEX)

15W "C" Miniature Irons L 3 20
15W "CCN" Low Leakage Irons t 3.45
1SW "G" Miniature Irons £ 3 25
35W "525" Low Leakage Irons E 2-90
"SKI" Soldering Kits L 4.40
"MLX" 12V Kits 4.10
Elements. "C" E150 "CCN" L 1115

"G" (1 .45 "525" L 1.60
Bits. 3 , each £ 0.50

(N.B. state type of Iron)
"ST3" Stends-tor all models t 1.45
SOLDER In handy dispenser 0.45
DE -SOLDERING BRAID E 0.97
WIRE STRIPPERS/CUTTERS t 0-85
WELLER Dual Heat Solder Gun 775

(Pistol grip with trigger
control Spotlight)

WELLER Dual Heat Gun Kits £1055
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42 x 42mm meters I mA, 500mA,
8276. 16p P. & P.

60 x45mm meters 5012A, 100µA,

500µA and I mA VU meter, 83.70.
11 p P. & P.

Edgewise meters 90mm x 34mm,
500/4A, and I mA, 8310. 16p

ff

.,1..1 .7,,,,,,,4

-.--,-.....

4iin x nin METER. 30pA,
50pA or 100pA, £4.29. 16p P. & P.

P. & P.

MULTI -

METER
TAPE

RECORDER
Model ITI-2

LEVEL 20,000 ohm/ .."`ti
METER

500pA, 80p. 10p P. & P.

volt, £8.87.
26p P. & P. tt t;

.. S.CARDIOID
DYNAMIC

MICROPHONE 4 4
-!,

Modely UD-5130.5e F5r0e- 3 WATT STEREO (II + IS)quencPER
15,000c/s. Impedance CHANNEL
Dual 50K and 600 ohms, AMPLIFIER
£7.50. 26p P. & P. 14.30. 16p P. & P.

All above prices include V.A.T. LARGE S.A.E. for New List.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

complete DIGITAL CLOCK KITS
TEAK CASES

"DELTA"
GENUINE TEAK OR PERSPEX CASE

prompt order despatch

NON -ALARM

£10.65
85p VAT
ALARM

£13.43
+ r1.07 VAT

(Prices include P P.)

DELTA DATA: 4 Radiant Red bin high LEDs. 12hr display with a.m./p.m.
indication. Beautiful Burma Teak Case or Pretty Perspex in white, black,
blue, red, green. Power failure is indicated by flashing display.

MODULES: Kits can be bought without case-Non-Alarm di: Alarm [1250
inclusive.

READY BUILT: Buy a working tested module and fit your own case-Non-
Alarm C9.50; Alarm 013: or put it with our case parts (t4'32) and save on
complete clock price. Complete clock ready built. 2yr guarantee-Non-
Alarm [1350; Alarm 2111-50.

ALARM FEATURES: Pulsed tone. Tilt operated 10 minute "Snooze" period.
Single switch setting. Optional extra mercury switch (45p) allows alarm
reset by tilting clock. Digit brightness is automatically controlled to suit
lighting level.

,,ALPHA ty CHRISTMAS
OFFER

4

high
Glowing

digits
BuiltTestedp

E11
12 or 24 hour. Non -Alarm Perspex Case incl.

NOVUS CALCULATORS 650 £5.40 4510 £10.20
850 £0.75 6030 £21.00

Buy it with Awns

Send payment with order. S.A.E. for complete range
of clocks. deeulitom and components

Pulse Electronics Ltd
Dept. PE5, 202 Shefford Road,

Clifton Shefford, Beds.
Telephone: Hitchin (0462) 814477

One of these
could make
a new man

ofyou
Take a look at the labels. Each one a formula for making

you forget the stresses and strains of modern living. The
message of each name is: make something. Make a digital
clock . . . make a coffee table . . . make some new sounds.
The sheer concentration involved in constructional projects
like these smooths away the tensions. Any one of these
"Practical" magazines packs so many hours of creative
satisfaction that it could make a new man of you.

PRACTICAL

HIFl &AUDIO
November issue:
Special 12 page supplement: Getting the best from your Hi-Fi
system. A comparison of ten receivers plus five moving coil
pick-up cartridges. There is also a £900 Hi-Fi system to be won.
OUT OCTOBER 15TH.

November issue:
This month we show you how to build a Remote Control Channel
Selector requiring a minimum of connections and modifications
to the television set. There are also features on the Sony VO 1810
Video Cassette Recorder and Video Cassettes for the
Experimenter.
OUT OCTOBER 18TH.

PRACTICAL
ELECTRONICS

November issue:
Build our Orion Stereo Tuner - it has been designed to comple-
ment the Orion amplifier but can also be used satisfactorily
with others. Other features this month are a Disco Strobe
4 -channel light show controller and a Hazard Flasher for your
car.
OUT OCTOBER 8TH

everyday
electronics

November issue.
In this issue there are three easy projects for three different
hobbies - for amateur astronomers there is the Clear Sky
Indicator: for photographers. the Enlarger Timer: and for hi-fi
enthusiasts, a Scratch and Rumble Filter.
OUT OCTOBER 15TH.PRACTICAL

WIRELESS
November issu,
Our 8 page supplement shows you how to equip your car with
electronic gadgets to make it safer, cheaper to run, and less
prone to breakdowns - there is a Burglar Alarm, and Electronic
Thermostat.
OUT OCTOBER 1ST.

PIRACTICIJ-

WOOD
WORKING

November issue:
Extra 8 page booklet on portable power tools. Construction de-
tails for a nest of tables, a wardrobe plus bookshelves and
cupboards.
OUT OCTOBER 15th

Pickup a Tracticarand
be a new man
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SAVBIT
handy solder
dispenser
Contains 2.3 metres
approx. of 1.22 mm
Ersin Multicore
Savbit Solder.
Savbit increases
life of copper bits
by 10 times.
Size 5 39p

For soldering
fine joints

Two more dispeniers to
simplify those smaller jobs.
PC115 provides 6.4 metres
approx. of 0.71mm solder for
fine wires, small components
and printed circuits.
PC115 50 p
Or size 19A for kit wiring or
radio and TV repairs.
2.1 metres approx. of
1.22 mm solder.
Size19A 43p

Sole U.K Sales Concessionai

Bib Hi-Fi Accesso
Kelsey House. Wood Lan

Handy size Reels & Dispensers
OF THE WORLD'S FINEST CORED SOLDER TO DO

A PROFESSIONAL JOB AT HOME
Ersin Multicore Solder contains 5 cores of non -corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required.

handy size reels of SAVBIT,
40/60, 60/40 &
ALU-SOL alloys
These latest Multicore solder reels are

ideal for the toolbox. Popular specif cations
cover all general and electrical applications, plus a major advance
in soldering aluminium., Ask for a free copy of 'Hints on So dering'
containing clear instructions to make every job easy.

Ref. Alloy Diam.

mm

Length
metres
approx.

Use Price

Size
3

40/60
Tin/Lead

1.6 10.0 For economical general
purpose repairs and
electrical joints.

£1.49

Size ALU-SOL 1.6 8.5 For aluminium repairs. £1.99
4 Also solders aluminium

to copper, brass etc.
Size

10
60/40

Tin/Lead
0.7 39.6 For fine wires, small

components and printed
circuits.

£1.49

Size
12

SAVBIT 1.2 13.7 For radio, TV and
similar work. Increases
copper -bit life tenfold.

£1.49

es: Prices shown are recom
es Limited, and Hardware Shops. In i

End, Hemel Hempstead, Herts. HP2 4RQ. Prices and specification

r BIB WIRE
STRIPPER
& CUTTER
Fitted with unique
8 -gauge selector and
handle locking device.
Sprung for automatic
opening. Strips flex

and cable in seconds. model 88
86p

SOLDER -
WICK
Absorbs solder
instantlyfrom
tags, printed
circuits etc. Only needs
40-50 Watt soldering iron. Quick
andeasyto use. Non -corrosive.

Size18 97p

ended retail, inc VAT From Electrical
ifficulty send direct, plus 15p P&P
subject to change without notice.

firgrilDUJ EILME111135
NEW EXTENDED
CD4000 20p
CD4001 20p
CD4002 20p
C04006 £1 .06
CD4007 20p
CD4008 98p
CD4009 51Ip

C04010 58p
CD4011 20p
CD4012 20p
CD4013 Sep
CD4014 E1 -08
CD4015 £1.08
CD4016 58p
CD4017 E1.08
CD4018 £1.08
CD4019 5ip
CD4020 Et -18
CD4021 £1.08
CD4022 9Sp
CD4023 20p
CD4024 80p
CD4025 20p
CD4026 £1 .80
CD4027 58p
CD4028 98p
CD4029 Et .18

COSMOS RANGE
CD4030
CD4035
CD4040
CD4042
CD4043
CD4044
CD4049
CD4050
CD4052
CD4056
CD4060
CD4066
CD4068
CD4069
CD4070
CD4071
CD4073
CD4077
CD4081
CD4082
CD4085
CD4086
CD4093
CD4099
CD4511
CD4528

58p
£1.18
£1.08

Sap
£1.08

98p
Sap
58p
98p

£1.30
£1.38

98p
24p
24p
50p
24p
24p
24p
24p
24p
75p
75p
85p

E1.85
£1 .85
£1.45

74 SERIES TTL
VEROBOARD

TRANSISTORS
SWITCHES

LM380
2 watt IC £1.10

IC SOCKETS
8 Pin 14p

14 Pin 16p
16 Pin 17p

NATIONAL CLOCK
CHIP
MM5314 EI. 20
(Basic clock chip)

Other components
Zener diode 400mW 3.3V
to 30V 12p
Resistors, carbon film
4.W 5 E12, 2p; #W 2p.

THE GREEN GIANT
Jumbo -sized Green LED
5mm 28p

TRANSDUCERS
40kHz Ultrasonic transducers as used in many
Mag. articles complete with suggested circuits,
Order type: RL400PP £4.54 pair
741 OP -AMP MINIDIP 35p
301A OP -AMP, a PIN DIL 45p
3900 14 PIN DIL 70p
556 14 PIN DIL £1.10
100 VOLT 7 AMP SCR 55p

SENSATIONAL STOCK
CLEARANCE
PAK: AA1 25 assorted transistors.

Our choice E1.00
PAK: AA2 Ten TAA243 Op Amps
(high gain 702) E1.00
PAK: AA3 Ten BCW54 300mW
30.0mHz 64V Transistor NPN E1.00

7 WATT AUDIO CHIP
TBA810S with data E1-05

TIMER CHIP NE555V. 60p

SOLDERING EQUIPMENT AND TOOLS
DST Mk. 1 "Solder Sucker" a truly

indispensable tool
DST Mk. 1 Spare Nozzle
CCN-15W Miniature Iron 240V
X25-240 25 Watt Iron 240V
MLX12 12V Battery Iron
ST3 Soldering Iron Stand

For all models
S167 Thermal shunt for delicate

components

£4.86
50p

£3.74
£3.47
£429
£1.53

43p

GREAT TRIAC
CLEARANCE
SC35A 3A 100V
SC35B 3A 200V
SCIOB 6A 200V
SC4CD
SCIOE
SC45A
SC45B
SC45E
SC5OD

6A 400V
6A 500V

10A 100V
10A 200V
10A 500V
15A 400V

55p
85p
70p

110p
75p
80p

C1 00
E1 .10

4 -TRACK TAPE HEADS
record/pb £3.25

RETAIL SHOP
VISIT NEW open six days per week -
OUR FORA WIDE RANGE

OF INTERESTING ITEMS,

COPTFOLD ROAD
BRENTWOOD ESSEX
(Thurs. early closing)

3 WATT ZENERS
Axial lead, miniature plastic case full 3 Watt Diac.
Following voltages only:
6.8, 8.2. 10, 11. 12. 15, 16. 18. 22. 24, 27. 32. 33.
62. 68. 91, 100.

ALL ONE PRICE 43p

TDA2020 20W Audio Amp. £3-36
ZN414 TRF Radio Receiver £1 40

SEMICONDUCTORS
AND ICs
Our huge availability of transistors.
diodes, Triacs, SCRs, Zeners. etc..
is too large to list. For price and
availability Telephone Alan Green
on 0277 219435 (Ex. 7).

ALL PRICES INCLUDE V.A.T.
Trade Enquiries Welcome. Ex. 9

POSTAGE: 25p, over £5 free
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TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH
MAINS
ISOLATING
PRI. 120/240V
SEC. 120/240
CENTRE TAP WITH
SCREEN
Ref. VA

(Watts) f
07. 20 4.57

149 60 S08
150 100 7.65
151 200 11.05
152 - 250 14.47
153 350 17.14
154 500 19.73
155 750 27.25t
156 1000 37.97t
157 1500 4333t
155 2000 48-341.
159 3300 76311t
115V or 240V Sec.
only.

VOLT RANGE
Prim. 200-240V
Sec. 0-12-15-20-24-20V
Rat Amps
112 0.5 3.15
79 1.0 4.00

3 2.0 555
, 20 3-0 6.67

21 4.0 7.93
51 5.0 9.55

117 6.0 10.69
88
ee

8.0
10.0

14.15
14.51

110 VOLT RANGE
Prim. 203-240V
Sec 0-24-30-40-48-60V
Rel. Amps
124 0.5 3.94
128 1.0 5.43
127 2.0 7.65
125 3.0 11.00
123 4.0 13.07
40 5.0 14.n

120 6.0 16.64
121 8.0 19.581
122 10.0 24.0111
189 12.0 0.111t

12 end or 24 Volt
PRIMARY 240-250 VOLTS
Ref. Amps

12v
111 0.5
213 1-0

71 2
ea 3
18 4
85 5 -
70 6 3

108 6 4
72 10 5

116 12 8
17 16 8

115 20 10
187 30 15
228 60 30

025 2.30
0.5 3.01
1 3.90
- 5.10
2 4.56

5.61
6.36
7.34
7.80
8.30

10.48
15.42
19.56
21.647

HIGH VOLTAGE
Maine Isolating
Prim. 200/220 or 400/440
Sec. 100/120 or 200/240

PEP
VA Rs(

60 243 11.112

350 247 15-23
1000 250 3211111t
2000 252 54481

50 VOLT RANGE
Prim. 200-240V
Sec. 0-19-25-33-40-50V
Ref.
No.
102
103
104
105
106
107
118
119

Amps
0.5
1.0
2-0
3.0
4-0
6-0
8.0

10.0

NO HIDDEN EXTRAS- Prices include VAT and P a P EXCEPT r.

NHERE CARRIAGE WILL BE ACCORDING TO WEIGHT AND DISTANCE -BAS
Electroaeal Audio accesorles, semiconductor., panel meters and multi -meters.

CALLERS WELCOME (MON.-FRI.)
OR SEND STAMP FOR LISTS.

4.07
5.27
7.17
877

11.26
1222
19.62
22.047

C1000 MINI-MULTIMXTER
D.C.-1,030V, A.C.-1.000V. 1.000C1/V
D.C.1-100mA, Res. -150140.

BARGAIN AT £4.59

ANTEX SOLDERING IRONS
15W L3.57 18W 1:331 25W £2.09
SOLDERING IRON KIT ma
STAND FOR ABOVE E1-49

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OPERATING VOLTAGE 20-45V only
[3.17.

COMPONENT PAKS
200 Mixed value resistors (count by weight)
150 Mixed value capacitors (count by weight)
30 Mixed value precision resistors fw 2%
15 Assorted pots 8 pre-sets
10 Reed switches
3 Micro switches

20 Assorted tag strips
PLEASE STATE PAK REQUIRED
90p PER PACK

SCREENED MINIATURES
Ref mA Volts

238 200
212 1A. 1A

13 100
235 330, 330
207 500, 500
208 1A. IA
MS 200, 200
214 300. 300
221 700 (DC)
206 IA, 1A
203 500. 500
204 1A, 1A
S112 500

3-0-3
0-0,06
9-0-9
0-9. 0-9
0-8-9, 0-8-9
0-8-9. 0-8-9
0-15, 0-15
0-20. 0-20
20-12-0-12-20
0-15-20, 0-15-20
0-15-27, 0-15-27
0-15-27, 0-15-27
12. 15, 20, 24. 30

240
2.57
2.26
2.30
3.14
4.51
2.n
3.22
3.66
5.37
4.77
6.00
3.15

AUTO TRANSFORMERS
Ref VA Auto Taps

(Watts)
113 20 0-115-210-240

64 75 0-115-210-240
4 150 0-115-200-220-240

66 300 0-115-200-220-240
67 500 0-115-200-220-240
84 1000 0-115-200-220-240
93 1500 0-115-200-220-240
95 2000 0-115-200-220-240
73 3000 0-115-200-220-240

2.61
4.65
6.24
942

13.10
1940
23.621
31-58t
4676t

NEW
TRANS CASES

Combined wall
and floor mount-
ing

Send for details.

BRIDGE RECTIFIERS
200V 2A
400V 2A
200V 4A
500V 10A(PM 7A61

0.67
0.72
0.69
2.70

HIGH QUALITY MODULES
3 Watt RMS AMPLIFIER
5 Watt RMS AMPLIFIER

10 Wan RMS AMPLIFIER
25 Watt RMS AMPLIFIER
125W RMS AMPLIFIER
PRE -AMP for 3-5-10W
PRE -AMP for 25W
POWER SUPPLIES 3-5-10W
POWER SUPPLIES 25W
TRANSFORMER 3W
TRANSFORMER 5-10W
TRANSFORMER 25W

02.76
0.17
C3.51
£4.67

£17.50
£7.50

£15.79
[1.54
£3.56
(2.54
C2.98
C3.36

BSR MINI -DECK
4 Speed Auto Changer
BSR PIM
Single and Auto (Chassis)
Garrard SP25 (Chassis)

L761

C20.54
(22.36

NEW STEREO 30
Complete Stereo Chassis inc..
7 + 7w RMS. Amp. Pre -amp, Power
Supply, Front Panel. Knobs (only
needs Mains Trans.). Stereo 30 L17.99
Mains Trans 23.55. Teak veneered
cab. C4-54.

AUDIO KIT 25W
2 25W Amplifiers
1 + Per -Amp
1 + Power supply
1 + Transformer
1 + Front Panel
1 + Kit of parts to include on/off
switch. neon ind. Stereo head-
phone socket. Plus Instructions
book [32.18.

TEAK AUDIO KIT 25W

Teak veneered cabinet
169: + 119.:+3}:, aluminium chassis,
heat sink and front panel brackets
plus back panel and sockets etc.
C11.21

CARTRIDGES
Magnetic Sonotone 100
Ceramic E.E.I.CS 2000
ALOS GP93-1
TCC AT55

£5.31
E2.72
[2.11
£4.42

CASED AUTO TRANSFORMERS
240V mains lead Input 8 USA 2 pin outlets.

20VA L4.55 Ref 113W
150VA 6.154 Ref 4W
500VA L1611 Ref 137W

1000VA f2284t Ref 54W
2000VA f.311Mt Ref 95W

ELECTRONIC CONSTRUCTION KIT
10 projects (including Electronic Organ).

Ideal gift at 13163

TEST METERS
AVO 8 MK5 2$7.33
AVO 72 £31111N
AVO TT 169 L27.34
AVO MM5 £23.48
U4315 (USSR) inc steel

carry case Li3.93
POWER UNIT
CC12-05 Output Switched
3-4.5-8-7.5-9-12V at
500mA £5 -IS

4

STEREO FM TUNER WITH PHASE -LOCK LOOP
Pre -selected stations supply 20-35V. 90mA Max ¶22.72

Barrie Electronics Ltd.
3. THE MINORIES. LONDON EC3N 1BJ

TELEPHONE 01-488 3316 7 8
NEAREST TUBE STATIONS ALDGATE 8 LIVERPOOL ST.

lest Equipment
i\lu]timeters
The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.A.T.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.
Send the coupon and we'll send you our
complete catalogue.

Please send me details of all your test equipment.

NAME

ADDRESS

Eagle International, Precision Centre. Heather Park Drive,
Wembley HAO 1 SU Tel. (01)-902 8832

W:K:F ELECTRONICS t
THE P.C.B. SPECIALISTS

PRACTICAL ELECTRONICS "PRINTED CIRCUIT BOARDS -
NOW AVAILABLE

TYPE 'A' Made in 1.6rnm Epoxy/Glass-fibre, supplied Roll -tinned 8 drilled.
TYPE 'B' : Made in 1.6mm S.R.B.P., supplied Roll -tinned 8 drilled.

All units available Ex. Stock by return. All prices INCLUDE Post -Pack, and V.A.T.
TERMS: Cash with order. Cheques 8 P.Os payable to W.K.F. Electronics.

ISSUE PROJECT
OTY of TYPE 'A' TYPE 'B'
P.C.8.1 PRICE PRICE

Sept. 1976 Cross -Hatch Generator 1 3.75 -
Sept. 1976 Gas -Smoke Detector 1 2.25 1.65
Sept 1974 Gas 6 Smoke Detector 1 - 1.75

JAN. 1975 ORION STEREO 20W AMPLIFIER 1 3.60 2.20
May 1975 I.C. Pule. Generator 1 - 1.40

DEC. -JAN. 1976 50 + 50W GUITAR AMPLIFIER 3 325 2.00
JUNE 1976 DIGITAL FREQUENCY METER 4 4.25 3.50
June 1976 Audio Millivolt Meter 2 - 1.60

JUNE-AUG. 1976 RADIO CONTROL SYSTEM 8 5.70 4.30

PRODUCTION SPACE ALWAYS AVAILABLE FOR:
P.C.B. PRODUCTION -ELECTROPLATING -SCREEN PRINTING -TINNING
CONTRACT DRILLING -ANY PHOTOGRAPHIC ART PROCESS

SERVICE FOR:
P.C.B. MASTER PREPARATION + ANY GRAPHIC ARTS PROCESS

FROM:
ROUGH COPIES -EXISTING UNITS -CIRCUIT DIAGRAM
EVEN FELT TIP PEN ON OLD FISH 8 CHIP PAPER.

QUOTATIONS FREE OF CHARGE BY RETURN
Large discounts given for long runs. Run-on s and repeat orders. Also call -off
Orders accepted

FOR OUTLINE QUOTATIONS PHONE:
WHITWELL (DERBY'S) 695 (STD 090974)

ALL ORDERS a MAIL TO:
W.K.F. Eliactronln,
Wetback Street,
Whltwell, Near Worksop,
Notts.
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240v-50Hz from your12v car battery 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM
25 watt -E4'75 300 watt (24v)-026 .45 Complete kit of parts for this
40 watt -E9 27 400 watt (12v)-539.05 tion less than 0.01% 100H-10kHz. Frequency
75 watt -512.03 500 watt (24v)-540111 proven and tested system r1045

i150 watt -521.27 1kW (50v)-5127.00 response -± 1dB 20 Hz to 20 kHz. Hum level ncl. VAT. Ready built with only two
300watt(12v)-533.03 1 5kW (110%n-5144140 virtually nil with volume full on. connections to alter £13.75 incl.
All above invertora are in kit form but may
be purchased built up in metal case & ready This is a power amplifier of superb quality VAT. Thousands have used this
for use. Price list sent on receipt of s.a.e. system both home and abroad.
Prices include post & packing. incorporating the very latest design features.

P.W. AUTOMATIC EMERGENCY Professional hi-fi enthusiasts have classed it
Consider these advantages more

SUPPLY power, faster acceleration, fuel
240v-50Hz-150 watt inverter with built in as fantastic and real value for money. The economy, excellent cold starting,
battery charger. In event of power failure
switches over automatically from battery CCT incorporates a low flux transformer and smoother running, no contact

ct aato inverter
Completeoperation.C kit t inputs for disc. tape, tuner, etc. breaker burning. Also because ofchargingea

appeared the high energy spark, the fuel
parts (excluding meter) 524 . SO + 51  70p. & p.

FLUORESCENT LIGHT INVERTOR KIT Complete kit of parts including slim line mixture can be made weaker giving
8 watt -12v -Fluorescent light, suitable for bookend case, silk screened front panel & further economy and fewer plug
tents, caravans, houses, boats & secondary problems. Fitting time when built
lighting for factories, hotels. etc. knobs. £47.30 incl. VAT & p. & p.
12"-8 watt -040 + 35p p. & p. Built bp- 5 minutes approx. Please state
54.90 + 35p p. & P. The bookend case, I.C.s & semiconductors, P.C. whether positive or negative earth.
g.'-X±w5e2t11-1-,548: 12, + 52p p. & p Built up - board, Transformer, etc. may be purchased separ- Trade and export enquiries wel-

TRANSFORMERS & COILS ately if desired. Send S.A.E. for further information comed.
Both high volume & small order capacity INSTRUMENT CASES
available.
Special offer. Miniature mains transformer Bookend Amplifier and attractive styled Instrument ASTRO ELECTRONICS
8-0-6,6V.A.-8Sp plus 10p p. & p. Cases available. Send S. and A. envelope for Price Spring Bank Road, West Park
TRADE & EXPORT ENQUIRIES WELCOMED List. Chesterfield.NI  IIMIN1111115111111111111MMEM

MINICOMPUTERS

I AND

 MICROPROCESSORS

P.E. JOANNA
Electronic 
Piano

OSMABET LTD We make transformers
amongst other things

LOW VOLTAGE
Prim, 200/240V .c . 5V 1A VW; 8 3V 1.5A 21.115; 3A
.111, CA CT 2175; 12V 1.5A fi 10; 3A 23.75; SA CT
[2 25; 18V 1.5A CT L.1. 45; 24V 1; 5A CT 0.375; 3A CT
f.5211; 5A It.; 8A 511.25; 12A 211150; 40V 3A CT 27.50;
50V 8A CT £11175; 25V 2A + 25V 2A07; 12V 4A + 12V
4A 27.
LT SEC, Prim 200/240V

by M. Healey Price L680
3

0-10-12-14-16-18V 2A. 24; 4A. 0545.0-12-15-20-24-
30V EA. [4.50; 4A, U1.75.

IA. U.
0-5-20-30-40-80V 1A, C4.05;

r
2A. C11.75. 0-40-50-130-110-100-110V
MIDGET RECTIFIER TRANSFORMERS
For FW rect. 200/240V .c.. 8-0-8V 1 r 5A or 9-0-9V 1A
21.50 each; 12-0-12V IA. or 20-0-20V 0 75A. or 9-0-9V

SOLID STATE COLOUR TELEVISION 0-3A, or 12-0-12V 0.25A, or 20-0-20V 0.15A. or CV
CIRCUITS by G. R. Wilding. Price 16.15

...`,.

0 5A + EV 0.5A. or 9V 0.35A+ 9V 0.35A. or 12V 0.25A
+12V 0.25A. or 20V 0,15A+ 20V 0.15A, all at 22 each

PRACTICAL SOLID STATE D.C. SUP- LOUDSPEAKERSr
PLIES by T. D. Towers. Price 85.85 24in 8 or 7511. 24in 8 or 25f1. 3In 3. 8 or 36f1.3{.In ion.

FOUNDATIONS OF WIRELESS AND
el won; 8 x Nn 3, 8 or asn, 2175; Goodman.
541n twin cone. hi -fl. 471. 12511; 7 x din. 3.8, 15

ELECTRONICS by M. G. Scroggie. or WI, tleg.
Price 84.2.5 " BULK TAPE/CASSETTE

 SERVICING WITH THE OSCILLO-

COLOUR TELEVISION by G. N. Patchett.
SCOPE by G. J. King. Price 14-85

p Price L550

t, Instant erwure any diameter tape spool or cassette.
demagnetises tape heeds. 200/240V a.c.. f.375.
SYNCHRONOUS GEARED MOTORS 2011/211/V .c.
Brand new smiths, built In gearbox, 8 r.p.h CI114
each.

TRANSISTOR ELECTRONIC ORGANS
A. Douglas and

TUBULAR CONDENSERS
47mF 180V. 30 x 20mm, 20p 110010, 2101,

FOR THE AMATEUR by
S. Ascley. Price 14.75 SPEAKER MATCHING AUTO TRANSFORMER

12W. 3 to 8 or 15C1. up or down, 01.55.
\ SEMICONDUCTOR CIRCUIT ELE- O.E.C. MANUAL OF POWER AMPLIFIER COVERING
a, MENTS by T. D. Towers. WOO ALL PARTS CAN BE VALVE AMPLIFIERS OF SOW TO 040W 35p.

pipI10 COSMOS DIGITAL IC PROJECTS
FOR THE HOME CONSTRUCTOR SUPPLIED CABLES -CABLES -CABLES

by R. M. Marston. Price 13.00 MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
Professional cable for stage. studio, outdoor. PVC

r FET PRINCIPLES, EXPERIMENTS AND
6 PROJECTS by E. M. Noll Price 86.00 Keyboard, Keyswitch, P.C.B.s,

covered, grey, 20p per metre Grey; Single cable,
black, 10p per metre.
MULTI WAY SCREENED, PVC COVERED

r HOW TO BUILD ELECTRONIC KITS Hardware, Semiconductors, 30 way £1; 25 way 75p; 14 way Up:8 way 25p; 4 way 14p,
10 by V. Capel Price 12.00 Resistors, Capacitors, Cabinets 2 way HIP; I way SP per metre.

LOW LOSS CO -AXIAL CABLE 75C1
* PRICES INCLUDE POSTAGE * Complete kits or easy stages UHF, white. 12p per metre, VHF, white, Op per metre,

FLEXIBLE PVC MINI 3 -CORE CABLE. 111/010MM
100 metres C.150. karat for Intercom..

Send S.A.E. for details
speakers. etc.

TWIN FIG. II CABLE

THE MODERN BOOK CO.
Polarieed. 1250/10Orn. Screened stereo C1/15m.

ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Clef Products
31 Mountfield Road, Bramhall

ALL SIZES AND COLOURS CONNECTING WIRES,
MULTI SCREENED AND UNSCREENED CABLE.

TRADE ENQUIRIES INVITED
Carriage and VAT extra on all orders

S.A.E. ENOUIRIES. LISTS. MAIL ORDER ONLY

Phone 01-723 4185 Stockport, Cheshire SK7 1LY
48 Kenilworth Road, Edgware, Middx. HAS aVG

Tel 01-958 9314
Clesed!Saturday I p.m.
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GIRO NO 331 7056 Access and Barclav
card accepted

C W 0 only Terms of business as .n
out Catalogue

Export Order enouiries welcome (C5 min

Officwi Orders accepted from Eauce
tonal and Government Depart

ALL PRICES include VAT end Pm a ents
F x 0 F Stlf50 12 10 r 00 0006

019

1976 ISSUE 66 PAGES -3.000 ITEMS
FULLY ILLUSTRATED

*20p CREDIT
VOUCHERS

°ALL NEW STOCK
*SATISFACTION
GUARANTEED

*DISCOUNTS
Nip

plum 10p
postage

Boma - Cases -
Kits - PC Materials -

Tool. - Resistors -Test
Meters - Capacitors -

Hardware - Semiconduc-
tors - Book. - Pots - Coils

-Audio Accessories - Sores.
ConnsCtors - Audio - Modules

-Wiroboard - Tranaformers-
Knobs - Calculators - Audio Leads

-Saner.. - S des Storage Units -
Hostsinks. etc.. etc.

SPECIAL CAPACITOR KITS
C280 Kit -PC Mounting polyester 250V 5 of each
value 0 01. 0 022. 0 047. 0 1. 0 22uF. 2 of 0 47. 1pF
E1.11 net.

C296 Kit -Tubular polyester. 400V. 5 of each value
0.01.0 022, 0 047.0 1, 0 22uF. 2 of 0 470F, f243 net
Ceramic Kit -square plaque. 50V 5 of each value.
22, 33, 47. 100, 220, 330, 470. 1000pF. 220. 4700pF,
001uF. E1.71 net.

SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices
include post 8 packing) 10E12 1W or 1W KIT 10 of
each E12 value. 22 ohms -1M. a total of 570 MOS net
25E12 1W or 1W KIT 25 of each E12 value. 22ohms-
1M. a total of 1425 E11.711 net

B. H. COMPONENT FACTORS LTD.

MULTIMETER U4323
22 Ranges plus APIF Oscilla-
tor 20,000D/Volt.
VAC -0,5-1000V in 7 ranges
Vac -2.5-11300V in 6 ranges
Idc-O 05-500mA in 5 ranges
Resistance-5D-1MD in 4
ranges.
Accuracy -5% of F.S.D.
OSCILLATOR-1KHz and
465KHz (A.M.) at approx. 1 Volt.
Size -160 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE E11115 net P P 75p 04323

MULTIMETER U4324
34 Ranges. High sensitivity.
20.coon,voit.
Vdc-0'6-1200V in 9 ranges.
Vac -3-900V in 8 ranges.
Idc-0.06-3A in 6 ranges.
lac -0.3-3A in 5 ranges.
Resistance-25(1-5MD in 5 ranges.
Accuracy -dc and R -2f% of F.S.D.

ac and db-4% of F.S.D.
Size -187 x 98 x 63mm.
Supplied complete with storage case.
test leads. spare diode and battery
PRICE E11.72 net P 8 P. 75p U4324

MULTIMETER U4341
27 Ranges plus Transistor Tester
18,7000/Volt.
Vdc-0 -3-900V in 8 ranges.
Vac -1'5-750V in 6 ranges.
Idc-006--600mA in 5 ranges.
lac -0.3-- 300mA in 4 ranges.
Resistance-2K0-2MCI in
4 ranges. Accuracy -dc -24%.
ac -4% of F.S.D.
jfe-10-350 In 2 ranges.
Size -115 x 215 x 90mm
Complete with carrying
case, test leads. and battery.
PRICE 112.10 net P. 8 P. 75p U4341

MULTIMETER U4313
33 ranges Knife edge with mirror scale.
20.00011Volt. High accuracy. InVdc-75nW
Vdc-1 5-800V in 9 ranges.
Vac -1.5-800V in 9 ranges.
Idc-60-120 microamps in 2.
10c-0-6-1500mA in 6 ranges.
lac -0 6-1500mA in 6 ranges.
Resistance-1Kfl-IMD in 4 ranges.
db scale -10 to 12db.
Accuracy-dc-tf%. ac -21%.
Size -115 x 215 x 90rnm.
Complete with carrying case.
test leads. end battery.
PRICE t111-09 net P. 8 P 75p 04313

(P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD, LU7 7EG.
Tel Leighton Buzzard 2316 (Std Code 052531

G8CZW DIGITAL
FREQUENCY METER

COMPLETE 50MHz KIT IN Inc. VAT and Post (U.K.)

6110
9.25
726
2.30
2.50
4.54
3.45
2.40
2.30
4.15
1 45

ZN 10400 Count/Display I.C.
Integrated Circuit Pack
Displays and Filter
Semiconductor and Diode Pack
Resistor and Capacitor Pack
Logic and Display P.C.B.'s
5 MHz Crystal
Transformer B -0-8V (4- 60p P. 8 P.)
I.C. Sockets Pack
Switches. Knob. BNC Sockets, etc.
Hardware and Wire Pack
Case -Two-tone PVC -faced steel punched

and lettered ( + 75p P. & P.)
Spare min. BNC Sockets (50 ohm)
Spare min. BNC Plugs (50 ohm)
Complete kit of parts for High Impedance

Buffer (includes PCB)
High Impedance Butter P.C.B. only
Complete kit for VHF pre -scaler (includes PCB

but less I.C.)
VHF Pre -scaler printed circuit board only
SP13631B 500MHz Pre -scaler I.C.
ZN1034E Precision Timer I.C.
ZNA116E 31 digit digi-voltmeter I.C.
Digital Voltmeter P,C.13-s and Circuits
NE592 Wideband video amplifier I.C.
Reprint of full G8CZW article (post free)

5.75
0.65
0.70

3412
040

1.76
040
1146
2.97
640
3.76
1.43
0.50

All prices Inc. VAT at the standard rats. Places add
20p P. 4 P. for packs. S.A.E. for lull lists.

Overseas -Deduct 8% off these prices

ELECTRONICS
(OLDHAM) LTD.

83 Lees Road, Oldham OL4 1JW
Tel. 061-624 8812

4-S A ION IN C

L16.95
+ VAT E1.38

Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 muter and
Sabi), in robust plastic cabinets for desk or wall

mounting Call/talk/listen from Master to Subs and
Subs to Muter. Ideally suitable for Business, Sur-
gery, Schools, Hospitals, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 8ffit and
other accessories. P. & P. 85p.

MAINS INTERCOM NEW MODEL
No batteries -no wires. Just plug in the rnalne
for instant two-way, loud and clear communication.
On off switch and volume control. Price 569-24
Per pair. P. 81 P. 85p.

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

ONLY

12.95
+ VAT 21.04

Latest transistorised Telephone Amplifier with
detached plug -1n speaker. Placing the receiver on
to the cradle activates on/off switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for "conference"
calls: leaves the user's hands free to make notes,
consult files. No long waiting, eaves time with
long-dietance calls. Volume. Direct tape recording
model at 113.95 + VAT 21.12 P. & P. 75p. 10 -day
price refund guarantee.

WEST LONDON DIRECT SUPPLIES (P511)
189 KENSINGTON HIGH STREET, LONDON, W.8

£3.99

P) -I
cP-93COOKIT VOUCHER,' fAkf

co- --

ifi
!

(K* -?.3t)

'OR TAMA : . I .

PE I
L ..,

1.1IC MW RADIO KIT
Like all Tandy P -Box kits, they
build the 'pro' way -by 'bread-
boarding. Easy to follow instruc-
tions aid in building a great MW
sound from speaker or plug-in
earphone

3 -TRANSISTOR
SW RADIO KIT
Brings you the
world on 4.5
-50 MHz.

PRICE
NEW LOW E6 99

MORE EXCITING P -BOX KITS
MORSECODEKIT 0.,,, NIGHT.LIGHT KIT

SIREN KIT Ls, ..6., 118,-;M!..
(28-1051

120 1071 L.A. U. ALARM KIT.
PHONE f/1.69na Vt.A.
mi'd°S.rEi R CT EA.uu ORGANIGT
ELECTRONIC 1.2440,2. £4.95
METRONOME
RAI Mk C2.95 LOCATOR KIT.
'Acorn IIIF 126-134)
FLAMMA

- 130
Battenesneoseary for all IIIS are extra AlLofferssulatest to asarlabOry

Name

Address

Fill in your name and address and take
this voucher to any Tandy store. It's

worth El off any P Box Kit advertised
above. I per customer. Offer ends 30 1176

Available from any of our 150 stores.

Nationwide supermarket of sound!
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RECEIVERS AND COMPONENTS

250 WATT AMPLIFIERS
250 W into 4 ohms (300 W peak) 140 W into 8
ohms. 0.1% distortion. 130 dB signal to noise
ratio. Very reliable. Single + 140 V power

supply.
Circuit board and instructions [2.25
Components and heatsinks kit [18.50

120 W Power Amplifier. 120 W into 8 ohms.
0.1% distortion. 130 dB signal to noise ratio.

Single 140 V power supply.
Circuit board and instructions E2.00
Components and heatsink [14.50

Electric Guitar preamp. 7 Transistors. Two in-
puts, Volume, Bass, Treble and treble boost

controls.
Circuit board and instructions [1.20
Components kit [6.50

Microphone preamp for microphones of 200
ohms to 50k. Very low noise. Will take over-
loads of up to 300mV without distortion. Ideal

use or for mixers.
Circuit board and instructions [1.00
Components kit [2.90

GRAPHIC EQUALIZER
21 Transistors. Distortion 0.05%. Boost and cut
± 15dB. Input 500mV -Output I V (up to 3 V).
Components, circuit board and slider controls
for 5 bands L9.50 9 bands L15.20 27 bands C40.50
Prices include taxes and postage in UK. Note -

the kits do not include cabinets.
For more details on these kits and tone controls.
power supplies, Hi Fi preamps, etc., send two Sip
stamps or 17p for catalogue. (Outside UK free)

ALFA ELECTRONICS
(Mail Order Only)

96a Glengall Road, London, N.W.6

VALVES, RADIO, TV, TRANSMITTING
INDUSTRIAL. 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quotation
S.A.E. Postal export service. We wish to
purchase new and boxed valves. Dealers,
wholesalers, etc., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

R. T. SERVICES
(MAIL ORDER ONLY)

75 Hayfield Road, Salford 6
Lancs.

FM TUNER with R.F. Stage and A.G.C.
3 transistors, neg. earth 2f x 2 X I Yin with
circuit, [1.75.
Memory Array Panel. /1.50 inc. VAT,
P. & P.
P.C. Board S/S. 5} x 5f in 10 for EI-25, P. & P.
Mixed Pack of C280 series Mullard capacitors,
100 for [1.15 inc., P. & P. Send S.A.E. for our
list prices.

Tel. 061-236 1541
All prices include VAT and P. & P.

COMPONENTS BRAND NEW, fully marked
full spec. 130107/109 9p, IN4002 5p, IN4005 Op
1600/10 15p, 2200/16 18p, 1000/25 16p,250/64
12p, prices inclusive of VAT. Send for free lis
to-THOMPSON ELECTRONICS, 105 Park
Road, Adlington, Chorley, Lancs. PR7 4JW.

SMALL ADS
The prepaid rate for classified advertisements is 15
pence per word (minimum 12 words), box number
40p extra. Semi -display setting £12.00 per single
column inch (2.5cm). All cheques, postal orders
etc., to be made payable to Practical Electronics and
crossed "Lloyds Bank Ltd." Treasury notes should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Classified Advertisement Manager, Practical Elec-
tronics, Room 2337, WC Magazines Limited,
King's Reach Tower, Stamford St., London,
SE1 9LS. (Telephone 01-261 5918).

CONDITIONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject to the
conditions appearing on our current advertise-
ment rate card and on the express understand-
ing that the Advertiser warrants that the
advertisement does not contravene any Act of
Parliament nor is it an infringement of the
British Code of Advertising Practice.
2. The publishers reserve the right to refuse or
withdrew any advertisement.
3. Although every care is taken, the Publishers
shall not be liable for clerical or printers'
errors or their consequences.

SOUTH AFRICAN HOBBYISTS
FOR ALL YOUR COMPONENT REQUIREMENTS WRITE TO

SEFRA TV & ELECTRONICS
P.O. BOX 415 SILVERTON 0127

FOR QUOTE BY RETURN POST

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING &
CO., P.O. Box 5, Frome, Somerset. Immediate
cash settlement.

Precision Polycarbonate Capacitors
All High Stability -extremely Low Leakage

440 V A.C. RANGE 68V D.C. RANGE
Value
(µF)

Dimes- Price
slope (mm)each ValueµF 11% 12% &5%
L D 0.01-0.2 81.28 750 50p

0.1 27 12.7 88p 0.22-0.47 1112 77p 51p
0.16 27 12.7 80p 0.68 8144 840 869
0.22 33 16 88p 1.0 1108 91p 609
0.25 33 16 92p 1.5 11.74 81.18 87p
0.33 33 16 99p 2.2 1118 414111 76p
0.47 33 19 1110 3.3 12.40 8100 99p
0.5 33 19 81.111 4.7 8.2111 11.88 Old
0.68 50.8 19 21.26 6.8 28.48 12112 81.47
1.0 50.8 19 81.87 10 1498 1848 8E01
1.6 50.8 25.4 11,84 15 87-14 1.4.78 1218
2.0 50.8 25.4 21.95 22 19.88 18 44 48.90
TANTALUM BEAD CAPACITORS -Value available:
0.1, 0.22, 0.33, 0.47, 0.68, 1.0, 2.2, 3.3, 4.7, 6.8µF at
15V/25V or 35V; 10.0µF at 16V/20V or 25V; 22.0µF at
6V/10V or 16V; 33.00F at 6V or 10V; 47.0µF at 3V or
6V; 100.0µF at 3V. All at 129 each, 10 for 81.10, 50
for 16, 100 for 19.
TRANSISTORS & I.C.'s
BC107/8/9 9p BC212/212L 120
BC114 12p
BC147/0/9 10p
BC163 160
BC154/7/8/9 19P
BC182/182L lip
BC183/183L lip
BC184/1B4L 129

2N3055 609
BC213/213L llp 0071/2 909
BC214/214L lip 'NE555TimerSlp
BF194/5 12p 741C 8pin DIL
BFY60/1/2 20p 829
AF178 409 ZN414 81.18
AF239 889 BN76013ND
2763702/4 119 1140

POPULAR DIODES -1N914 Sp, 8 for 45p, 18 for 90p;
151916 89, 6 for 480. 14 for 909; 1844 Sp. 11 for flOP.
26 for 111,00, 1N4 48 Op, 6 for 07p, 12 for 48p; 1N4001
6{p: 002 6p; 003 69p; 004 7p; 0057Ip; 006 8p; 007
LOW PRICE ZENER DIODES-400mW, Tol. 5% at
6mA. 3V; 3V3; 3V6; 4V7; 5V1; 5V8; 61,2; 6V8; 7V5;
8V2; 9V1; 10V; 11V; 12V; 13V; 13.5V; 15V; DM 18V;
20y; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 889.
10 for lip, 50 for 18.12. SPECIAL OFFER: 100 Zenere
(may be mixed) for 86.00.
RESISTORS -High etability, low noise carbon film 5%
9W at 40°C, 9W at 70°C. E12 series only -from 2.20
to 2.2510. ALL at 1p' each, Sp for 10 of any one value.
709 for 100 of any one value. SPECIAL PACK; 10 of
each value 2.20 to 2.2M0 (730 resistors) 16.
SILICON PLASTIC RECTIFIERS -1.15 amp, wire -ended
D027: 100 P.I.V. 7p (4 for 260; 400 P.I.V. 8p (4 for 30p).
BRIDGE RECTIFIERS -2{ amp: 200V 40p; 350V 45p;
1100V 559.
SUBMINIATURE VERTICAL PRESETS -0-1W only:
All at 5p' each; 50; 100; 220; 470; 680 ohm; lk; 2k2;
41,7; 618; 10k; 15k; 22k; 47k; 1000; 320k; 680k; 1M;
2515; 5M.
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT -ADD COST OF SEA/AIRMAIL.
Add 8% VAT to all Items except those marked with 

which are 129%
Send S.A.E. for additional stock nets.

Wholesale price lists available to bona fide companies.
MARCO TRADING (Dept. P.3)

The Old School, Edstaston, Wem, Shropshire
Tel: Whixall 464/465 (STD 094 872)

(Proprs.Minicost Trading Ltd.)

MINIATURE RESISTORS CARBON FILM.
5% E12 Series fjW, IW, kW. Mixed values
and wattages to your choice. 100 for 90p,
P. & P. 15p. CANDAR, Freepost,
Reading RG1 1BR.

PANEL WITH 10 SCRs 200V IA, 12 Trans., 12
Ferrite Cores, etc. LI (25p). T.V. CONVER-
GENCE PANEL 2 x AC 128, 3 Slugged Coils, 3
Slide Switches, II W.W. Pots, 3 Carbon Presets, 2
Ferric Chokes, etc. LI (50p.). 5 FIGURE RE-
SETTABLE COUNTER 18/22 V, works on 12 V.
L2.50 (50p). COPPER CLAD PAX. PANELS
174" x 99" 90p, 51" X 59" 6 for 85p. 12;"x 9" 60o.
FIBRE GLASS 13" x 51" 80p, 13" x I I" C1.50.
D.S. + 10%. All C.P. List 15p. Refund on purchase.

71b Assorted Components L2.60 C.P.
J. W. B. RADIO

2 Barnfield Crescent, Sale, Cheshire M33 I N L
Postage In Brackets Mail Order Only

SOLARTRON CD711S dual beam oscilloscope,
'act. circuit, 226 plus carriage. Part -built CT
436, 10MHz dual beam, with circuits, parts to
complete, offers. 3kVA isolating transformer,
120/240V in, 120/240V out, offers. 25 computer
panels (250 transistors) 13. DIL ICs, ex -
computer, 90% good, 20 for 40p, data available
-J. PAWSON, 4 Koim Crescent, Bathgate,
W. Lothian.

RELAYS
ENCLOSED PLUG-IN TYPE, 220/240V
a.c. 3 c/o contacts, complete with I I -pin base.
75p each, plus 20p post.
FLATPACK, for p/c mounting 24V d.c. I c/o
contact. 50p each, plus 10p post.
OPEN TYPE, 220/240V a.c. 3 c/o contacts.
Single hole fixing, 35p each, plus 15p post.
REED SWITCHES, one n/o plated contact.
Approx I in. long, 50p per 25, plus 10p post.
PACKS OF P/C PANELS, containing in
excess of 700 usable components, transistors,
SCR's diodes, etc., and including encapsulated
relays, also transistor stabilizer for power
supply, 0.80 per pack, plus CI post.
CONSTRUCTOR'S KIT, comprising com-
ponents, hardware, relays, etc. Numerous new
and part used items, [5.40 per pack, plus LI
post.
MICRO SWITCHES, button, roller, low
torque, latching, etc., mixed lot, 10 for 11.50,
plus 50p post.
PROCESS TIMERS, adjustable 1-100 seconds.
24V operation, includes trip switch with reset
facility, ICI each plus 35p. post.
PROGRAM TIMERS, suitable for lighting
displays, etc., complete with C/O micro
switches and fully adjustable operating cams.
50V a.c. operation. 6 cam model, 12.50 each.
12 cam model, E4 each. Plus 60p post.
All prices inclusive of VAT; all items tested
ex -equipment except where stated. Cash with
order, minimum order value f3.

B. A. JONES (ELECTRONICS)
39 Ashgate Valley Road, Brockwell

Chesterfield, Derbyshire

SPECIAL OFFER
I -ZNI040E inc. data E6
2-ZNI040E inc. data El I
I-1040E(R) unmarked reject of above
Counts/Displays/Reset OK £2.75
7489 fully functional 64 bit. Read/write
memory -speed failures I @ 75p; 2 @ LI.30;
3 @ El 65 ; 4+ @ 50p each.

All prices inclusive (mail order only)
GJD ELECTRONICS, 105 Harper Fold Rd.,

Radcliffe, Manchester M26 ORC1
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BRAND NEW COMPONENTS BY RETURN
Electrolytic Capacitors 15V, 25V, 60V 1.0,
2.2, 4.7 and 10m1, 6p; 22, 47 610 (60V 59); 100 79
(OOV 89); 220 8p (50V 1011): 600 lip (50V Hp);
1,000 (16y) 115p, 1,000 (251/)18p, 1,000 (SOY) Hp.
Subminiature Tantalum Bead Electrolytico-0 1,
0.22, 0.47, 1.0, 2.2 at 315V, 4.7/25V 11p; 10/25V,
22/16V, 47/6V and 100/3V lop.
Mallard Min. Ceramic E12 Series 63V 2%-10-47pF
O p; 66-330pF 4p. Ceramic plate 60V E12 series
22-1,000pF and E6 series 1,500-47,000pF Op.
Polystyrene 512 Series SOY Horisontal Mounting-
10-1.000pF 1,200-10,000pF 49.
Mallard Polyester 250V Vertical Mounting IN
S eries -0.01-0.1 4p; 0.15, 0 22 5p; 0.33. 0 47 Op;
0'68 11P; 1.0 189; 1.6 20P; 2.9 22P.
Mylar (Polyester) Film 100V Vertical Mounting -
0.001, 0.002, 0.005 8p; 0.01, 0.02 81p; 004, 006 4p.
Miniature Resistors Highetab. 512 Series 5%-
Carbon Film OW 10-10/40 (10% IM up) 19;
Metal Film 1W 10 0-2E2 a 1.15p; Metal Film 1W
100-2X701.69; Metal Film 1W 27 0-10M 0
1.769.
1N4148 ip; 1N4002 15p; 1N4006 7p; 1504007 09;
BC107/8/9, 147/8/9, 157/8/9, BF194/7 lip.
Fuses 20mm glass, I fin glass, 110 ceramic Sp.
Post 109 (free over 04). Prices inclusive of VAT.

THE C.R. SUPPLY CO.
127 Chesterfield Road, Sheffield SO ORN

7413 TTL 19p
741 OP AMP 19p

1µF Poly Op
Single Pole 12 way wafer switch 2Sp

Please add 8% VAT. P. + P. 15p on all orders

NORTH WALES ALARMS LIMITED
Parc House, Llidiart-y-Parc
Corwen, Clwyd LL2I 9EL

S 0. 2 INFRA RED
5Axi50mW

al lead 420
6mW t1 55
OPTO Data free

1.ED RED 18p

panel G/V 27p 33P
clip 1P OR 27p 33p ORP12 55p
0910-ISOLA

111111 1. kV
4350 2 554,

DM
150k 1 il
NAN mu

SCR's 50V 1004 4000 Disc
705 IA 25p Dip np BRUN
1064 3.4 17 Mt sip 21p
4008 TRIADS 2A Ms 10011.32Ardslbond 2gm SIP

AC125/13/7/8 ISp
A0181/162 40p
AF117 200
AF124/5/6/7 34p
BC/107/8/9 9p
BCD= 12p
EIC147/8/9 lip
9C157/8/9 lip
0C157/8/9 lip
BC169C lip
BC177/8/9 179
BC162/3/4/L lip
BC106/7 30p
BC212/3/ AL 12p
B0'70/71/72 lip
BF19415 lip
BF195/7 lip
BFY50/51 lip
BFX29 3ip
BFX84 24p
BSX19/20 lip
0071 lop
2N706 lop
2N1711 20p
2E2219 20p
2N2904/5/6/7 lip
2N2904/5/13A lip
2N2926(R) Tp

2N2926 G) 12p
2N3053 15p
2N3054 45p
2N3055 419
2N3702/3/4 12p
2N35413/4/5/9 lap
2N2646 3SP
TIS43 230
MPF102 Op
2N3019 25111
2N3823 3ip

VOLTAGEREGB
5V 7805 Plastic

12V 7812 1 Amp
15V 7815 all
18V 7818 2140
723 DINA 50p

BRIDGE RECTA.
2.4 500 300
2A 103V lee
2A 2000 alp
2A 400V 459

IN914 3p
1144001 SP
IN4002/3 OP

,IN40045 _7P

...AA.' P
IN4148 40
BA100 gp
BY127 lip
0A70 .,..

gp
1.1A/1.1wAre go
ONTI OW 7p
°A91 0A95 Op

°A"0A202SP7f,

555 Tuner Km
556 2x555t1.10
LM380 21.00
7400 lip

-Or. AMPS
709 all 25p
7118 -pin lip
748 D.I.L. Alp
gut_

ROCK lap8_,,in lap
14 -pin 13p
16- 14p
Mice . bush**
TOO TON Ott
Oslo P.O Tip

Z EEEEE 2.7-33V
Brag or sim Op

PRICES INCLUSIVE + 15p P. & P. (1st class)

ISLAND DEVICES, P.O. Box 11, Margate, Kent

Each ol the following Packs of Manufacturers' Sur-
plus, 11 inc. post: 3 6V toy motors; 3 of 4,700AF
10V; 10 red, black or yellow slim 4mm terminals; 10
of 100uF 35V; 10 of 250 or 500 ohm 3W; 10 BZY88s
3V; 10 1N4001s ; 2 DPDT toggles; 3 SPOT toggles;
1 transformer to 6 + 6V 3 + 3W; 10 of 1E4733; 10
black pointer knobs; 15 of 1,4F 63V; 20 mixed
banana plugs-yellow, black, red; 1 tough black PVC
box 9 x 8 X 3in with lid and screws; 10 of BFY5I;
10 mixed 4mm sockets-red, black, blue and yellow;
5 plastic 5V stabiliser ICs; 3 ORP93 photocells; 5
bridge recs., IA 400V; 3 three -pole thin tip jack
sockets; 4 EVE 5V stabilisers; 5 5001.0 twin slider
pots; 2 plastic cases with lid and screws 4 X 21 x 1 Iln.
Larger items: 1mA meter movements scaled 0-10 112;
7 X 6 x Sin diecast boxes containing partly com-
pleted "halo" music modules. 52; Complete "top -
boost" modules 86; Wahwah modules optical control
St *input mixer modules 15; Akai reel-to-reel and
cartridge recorder -player with reel to cartridge trans-
fer facility, 190; 3 stereo channel mike mixer, proto-
type, glt; 70cm transmitter amplifier with knockup
beater and HT supply. 1.5; 35mm camera 16; 110
camera 84; electronic flashgun U. Crystals: 17.5 to
18MHz HC26U, 50p; 53.2755111. 11C181.7, 60p.
TR1SAGI05 LTD., Dail, Rannoch, Perths P1117 21211
State second choice or cash returned when sold out

Saloon Solar Power Cella: Is/c typ. 600mA 11.85:1
250mA SOp; 100mA 40p; 5mA SOP. Blue Response
Cells: 1 sq cm 20p. Photo -Diodes: MS1AE 51.20,M84B
1110, 6189AE 0120. Photo -Switches: 5V 4 pin ext.
11-C. ZNP108/109 11. Photo Trans: ZMX141 6614
BPX25 11, BPX29 gl. Photo -Dui; ZMX140 60p.
10 off ZTX108 SOp; 10 off ZTX2I2A 150p; 10 off
BC307L 60P.
10W Boners Branded 18V, 27V, 58V, 809 each.

Bargain Packs: tested and g'teed, 60p each. 8 off
50V 8A rect.; 8 off 100V 8A rect.; 6 off 200V 8A rect.;
10 off 501,1.5A rect.; 10 off 200V 1.5A rect.; 20 of n.p.n.
gen. purp. trans.; 20 of p.n.p. silicon trans.; 4 off 2kV
diodes; 12 off assorted voltage DO.7 diodes 400mW;
15 off 40)raW zeners. 5 voltages; 10 off double diodes;
7 of photo trans; 5 off photo dart; 7 off I/It L.E.D.;
20 off 60V 1.5A metal rect.; 15 off 200V 1.5A metal
rect.; 10 off 800V 1.5A metal rect.

Photo -Switches: Manufacturers' downgrades, 409 each,
8 for IL

C.W.O. P. & P. 209. All prices inclusive of VAT.
P. A. ELECTRONICS

21 Kendal Drive, Shaw, Oldham, Lancs.

COMPONENTS AND HARDWARE-FAST.
Free catalogue and samples. Send 2 x 61p
stamps-MAGENTA ELECTRONICS LTD.,
PE10, 61 Newton Leys, Burton on Trent,
Staffs. DE15 ODW.

SITUATIONS WANTED

MRC NEUROLOGICAL
PROSTHESES UNIT
TECHNICIAN
to help develop and maintain Neuro-
logical Prostheses (i.e. electronic
therapeutic systems, parts of which
are surgically implanted). The work
is carried out both in the laboratory
and in patients' homes. The successful
applicant will have initiative, an
enthusiasm for electronics and an
abiltiy to get on with people. Any
specialist training necessary will be
given.
Candidates should possess an HNC
or University degree or City and
Guilds Full Technological Certificate
in a relevant subject. Salary on a scale
rising to L3738 p.a.
Apply in writing to:
The Director,
MRC Neurological Prostheses
Unit, Institute of Psychiatry,
De Crespigny Park, London SE5
marking the envelope M.T.

EDUCATIONAL

COLOUR TV SERVICING
Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles, practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 771Z, Intertest House, London

SW8 4UJ
Tel. 01-622 9911 (all hours)

RADIO AMATEURS EXAMINATION. City
and Guilds. Pass this important examination,
and obtain your G8 licence, with an R.R.C.
Home Study Course. For details of this, and
other courses (G.C.E., Professional Examina-
tions, etc.) write or phone: THE RAPID
RESULTS COLLEGE, Dept. J81, Tuition
House, London, SW19 4DS. Tel. 01-947 7272
(Careers Advisory Service) or for a prospectus
only ring 01-946 1102 (24 hr. recording
service).

CITY & GUILDS EXAMS
Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians Radio
Amateurs. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 771Z, Interleaf House, London

SW8 4UJ
Tel. 01-622 9911 (all hours)

TELEVISION
TRAINING

16 MONTHS' full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners, with GCE (or
equivalent) in Maths & English.
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
January 3rd.
Prospectus from London Elec-
tronics College, Dept. Al I, 20
Penywern Road, London SW5
9SU. Tel. 01-373 8721.

TECHNICAL TRAINING
Get the training you need to move up
into a higher paid job. Take the first
step now-write or phone ICS for details
of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing,
Electronics, Computers: also self -
build radio kits. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 771Z, Intertest House, London

SW8 4UJ
Tel. 01-622 9911 (all hours)

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, etc., SOp and
S.A.E. Catalogue 20p and S.A.E. HAMILTON
RADIO, 47 Bohemia Road, St. Leonards,
Sussex.

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders -enquiries. TELRAY, 154 Brook Street,
Preston, PRI 7HP.

CELL'S TELEVISION SERVICES for service
sheets on radio, TV, etc., 75p plus S.A.E.
Colour TV service manuals on request. S.A.E.
with enquiries to I3.T.S., 190 Kings Road,
Harrogate, N. Yorkshire, Tel. 0423 55885.

FOR SALE

NEW HEATHK1T Oscilloscope, Model 10-4540.
Six months of guarantee left, complete with
manual 1100-Box 65.

P.W. 1940-70, P.E. 1964-76 15p each plus
P. P. S.A.E. to-RUTHERFORD, 41 Anzio
Close, Aldershot, Hants.

ENTHUSIAST DISPOSING 1100 WORTH
unused assorted components for 130-01-998
9799.

SYNTHESIZER: Minisonic Mark II. Fully built
to spec. with 4 -octave 'Umber Allen Keyboard
and Eaton Audio p.c.b., 1200 o.n.o. Tel.
01-458 2106 evenings.
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DISCOLIGHTS: 3-than soundlights 11740!
Strobes122! Full catalogue from-A ARVAK
ELECTRONICS, I2a (L) Bruce Grove, London
N17. (01-808 8923).

WANTED

WANTED PRACTICAL ELECTRONICS. Com-
plete set, volumes 1 to 11 inclusive, bound
volumes preferred-Box 66.

WANTED, NEW VALVES, TRANSISTORS,
top prices, popular types-KENSINGTON
SUPPLIES (B), 367 Kensington Street,
Bradford 8, Yorkshire.

WANTED, MINISONIC or similar small
working synthesiser less keyboard -061-764
6591 evenings, Mr. Howard.

BOOKS AND PUBLICATIONS

START YOUR OWN BUSINESS

REWINDING ELECTRIC MOTORS
This unique instruction manual shows step by
step how to rewind motors, working part or
full time, without previous experience.
Everything you need to know easily ex-
plained, including where to obtain materials,
how to get all the work you need, etc., etc.
A goldmine of information and knowledge.
Only 1310 plus 26p P. & P. From:
MAGNUM PUBLICATIONS, Dept. PES

Brinksway Trading Estate, Brinksway
Stockport SK3 OBZ

Overseas Distributors wanted.

Theory and practice of
MODEL RADIO CONTROL

2nd edition with latest circuitry
Development of proportional digital systems
explained. Gives practical examples of a modern
digital system transmitter -receiver -decoder

and servo's.
i2.25 plus 35p P. & P. C.W.O.

SAE for lists to:
D. J. & D. MODEL GEAR

58 Lowther Grove, Garforth,
Leeds LS25 I EN

FREE T.V.
CIRCUIT DIAGRAMS

All main British T.V. sets (plus many foreign)
comprehensively covered in our easy -to -follow
T.V. Repair Manuals -4 mono and 3 colour.
Just send model no., if colour (mfrs. chassis type
helps) with 84.50 and receive the manual cover-
ing your set-plus your set's circuit diagram on
request free. Set of 7 only 827.
British T.V. Circuit Diagram Manuals-the
main mono (over 37 series) for L9.90 and
virtually every colour for 517.50.
Pull details of these and other publicationsfrorn:

T.V. TECHNIC
76 Church Street, Larkhall, Lanarks, ML9 I HE

Tel. (0698) 883334

LADDERS

LADDERS, varnished, 20ft. gin. extd., 12010.
Cur. L190. Leaflet. Alloy ext. and loft ladders.
Immed. despatch. THE LADDER CENTRE
(PEE), Halesfield (1), Telford, Salop. Tel.
580644. Order C.O.D.

MISCELLANEOUS

LIGHTING CONTROL UNITS
Used to Light. Quality 3 channel display control
(1.5kW per channel) is designed for ruggedness,
safety and simplicity of construction, The kit
Includes individual sensitivity controls and the
unique 1 intensity dimming control,
KIT PRICE B1990 (Incl.). Bypass switches, 25p
each (9 required).
Sitobe/Plasher Control Unit. KIT 87.50. Pre -built
46.60. Flash rate. 20 ft/sec. to 2 ft/min, Flash on
tie* variable,
Other kits and modules for discos, shops a theatres
available. Order or write for details from:
IIELEKTRON, 21 Priors Rd.,Windsor, Berks.8L4 4PD

COIL WINDING SERVICE. Contact-EMS,
21 Mount Road, Benfleet, Essex SS7 IHA.

CABINET FITTINGS
FOR

Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.

Send 2 x 8ip Stamps for samples and list.
ADAM HALL (P.E. SUPPLIES)

Unit Q, Starline Works, Grainger Road
Southend-on-Sea, Essex.

RECHARGEABLE NICAD BATTERIES. Pencell,
AA 94p; Sub. "C" 11'16; "C" 1112; "D"
1219; PP3 2448. Chargers: £4.48, 04.48,
04.98, 1418, 23.98 respectively. Others avail-
able. All prices Include VAT. Add 10% P. & P.
S.A.E. for price list plus 25p for information
booklet. SANDWELL PLANT LTD., 1 Den -
holm Road, Sutton Coldfleld, West Midlands.
Tel. 021-354 9764.

BUILD THE TREASURE TRACER

At MK III Metal Locator

Variety:I toning
Britarn . Ortat selling metal locator lot
Fat. wont 'vadat, eltield
SoNleirr nd oareeone Operate,
Caen already sold
Nepali, *march coil arteernely
Five elver/tor enc.
'thoroughly {went...lel finish
Yu only mewl widow, non. *crew-
driover 'pines and we,
us won en SBCT end BBC -2 TV

Sono ...nese addressed envelope
etle

c-Piet° £12.50 liteusilt

ledt
eno £17.50

Kit
Post 85p  El 00 VAT 18°,0 Post 85p - ti 40 VAT 18%)

MINIKITS ELECTRONICS 6g CLEVELAND ROAD
LONDON E18 2AN IMall Order Onlyl

ENAMELLED COPPER WIRE
S. W.G. Ilb reel (lb reel
10 to 19 82.95 f 1.60
20 to 29 L315 LI80
30 to 34 £3.45 L 1.90
35 to 40 53.65 82.10
All the above prices are inclusive of postage and

packing in the U.K.
COPPER SUPPLIES
102 Parrswood Road, Withington,

Manchester 20
Telephone 061-445 8753

LOW COST I.C. MOUNTING for any size DIL
package. 100 Soldercon sockets 65p. 7 and 8
hole plastic supports 5p/pair. Quantity rates.
S.A.E. details and sample. Trial pack 66p
(P. & P. 10p/order). PKG ELECTRONICS,
Oak Lodge, Tansley, Derbyshire, DE4 5FE.

Musical

Miracles !
by Dewtron ®

Build your own synthesiser or musical effeelq
using some of the huge range of DEWTBON
modules. Or, build fuzz or was -was at budget
prices using special kite.

Send 20p for Catalogue from:

D.R.W. Ltd., 254 Ringwood Road, Ferndowo,
Dorset BH22 OAR.

PUBLIC ADDRESS
ENGINEERING!
Find out more, join the Association of Public
Address Engineers-Details from:
The Secretariat
A PAE
47 Windsor Road
Slough, Berks.

SUPERB INSTRUMENT CASES by Bazelll,
manufactured from heavy-duty pvc faced
steel. Hundreds of people and industrial users
are choosing the cases they require from our
vast range. Competitive prices start at a low
82p. Examples: width, depth, height, 81n. x
6in x 31n, £1.70; 10in x 6in x 3in, 02.42; 10in x
8in x 3in, 0342; 12in x 10in x 3in, £3.98;
8in x 4in x 41n, 2148; 10in x fin x 4in, 12.97;
12in x 8in x 4in, £3.96; 71n x 7in x bin, £2.91;
8in x 10in x 6in, 13.96; 12in x 8in x 71n, 1440;
12in x 12in x 7in, £4.84. Plus 85p carriage and
8% VAT. Over 400 models to choose from.
Prompt despatch. Free literature (stamp would
be appreciated): BAZELLI, Dept. No. 23, 8t.
Wilfrid's, Foundry Lane, Halton, Lancaster
LA2 6LT.

TRANSMIT!
* Unique TRANSMITTER RECEIVER

Kit. No licence examinations or tests
required to operate this transistorised
equipment. Easy to build. Get trans-
mitting. Send L795 plus 20p P. & P.

* 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 £3.50
plus 20p P. & P.

(All prices include V.A.T.)

Send remittance to:
BOFFIN PROJECTS
4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists

PRINTED CIRCUIT BOARDS in Glass Fibre,
drilled with a soldering varnish finish (6p per
sq. in.) or tinned (Sp per sq. in.) P. & P. 30p-
It. F. DARLISON, 1 Valentine Drive, Oadby,
Leicester.

PRINTED CIRCUITS
and HARDWARE

Readily available supplies of Con-
structors' hardware, Aluminium
sheet and sections. Printed circuit
boards, top quality for individual
or published designs.

Prompt service.

Send 15p for catalogue.

RAMAR CONSTRUCTOR SERVICES
Masons Road, Stratford on Avon
Warwicks. Tel. 4879

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Beed
ing 236.

H.M. ELECTRONICS
275a Fulwood Road. Broomhlll, Sheffield S10 3BD

Give your project that
professional looking
finish. Build it in a BEC.
Dry transfer lettering

BEG I now available
CABINETS
ORION cabinet sum available punched or onpunched

Send 15p (refundable) for leaflets

KNOCKDOWN PRICE TO CLEAR: £2 inc. pots
for a Partly completed Electronic Music
Module in strong metal box 17 x 12 x 5cm,
with printed circuit, pots, jack sockets, IC's,
transistors, etc. Clear Plastic Sheet, stiff, 1mm
thick, any rectangle up to 35 x 60cms, 30
sq.cm for 1p. plus post I 1p. Oscar Satellite
Predictor, pins to shack wall and shows time
and longitude of 7 successive equator crossings,
70p inc., post. S.A.E. for lists please.
TRISAGION LIMITED, Dall, Rannoch,
Perths (08822 379 most evenings).

926 Practical Electronics November 1976



MORSE IMPROVEMENT
C90 Cassettes
1-12 wpm with simple exercises.
12-24 wpm Computer produced profes-
sional level operator material including in-
ternational symbols.
Price: complete with instruction and
exercise booklets E4 each including postage.
Overseas LI extra.
Morse Key and Buzzer Unit suitable for
sending practice and DIY tape preparation.
Price L3 including postage. Overseas LI
extra.

MHEL Electronics
12 Longshore Way, Milton

Portsmouth, (UK) PO4 8LS

12 VOLT FLUORESCENTS

35% OFF
RRP

MADE BY THORN
LIGHTING. Ideal for
Caravan, Boat. Tent.
Emergency Lighting etc.
All lamps guaranteed
for 12 months

21 ins 12 Ins
13 watt 1 wen

£4.90 £4.00
All lamps have On/Off Switch. Wrong Polarity
Protection Device and Diffuser.

CASSET fES 32p
coo CASSETTES 45p

All Cassettes In Plastic
Case with Index and
Screwed Assembly.

All prices Include VAT. Add Postage 5p in Et
Quantity Discounts.
10 Units 5%
50 Units 7%

100 Units 10%

SALOP ELECTRONICS
23 WYLE COP
SHREWSBURY
Tel. 53201

COLCHESTER'S COMPONENT SHOP open
Sunday-FrIday, 12-6 p.m. J. K. ELEC-
TRONICS, 11 Massa Road. Tel. 84483.

WERSI ORGAN KITS
BUILD YOUR OWN

WERSI ELECTRONIC ORGAN
as played by KLAUS WUNDERLICH

These superb German WERSI kits
for ORGANS, PIANOS, TONE
CABINETS and PROFESSIONAL
AUDIO equipment, now available
for D.I.Y. assembly and CUSTOM
BUILT, direct from U.K. WERSI
agents.

Electronic Services (Stroud) Ltd.
21 Mount Hill Rd., Hanham, Bristol BS'S 2QU

0272 671312

I.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new
series of Kits on digital logic techniques. Each
Kit contains specially selected I.C.s, Holders,
Veroboard, L.E.D.s, and Instructions.
Available at 13.50 each (including P. & P.)

Kit One-Gates Kit Two-Flip-Flops
Kit Three-Shift Registers

Kit Four-Counters Kit Five-Displays
S.A.E. for further details to:
AUTOMATED HOMES

69 High Street, Ryton, Coventry CV8 3FJ
(Mail Order Only)

GLASS FIBRE P.C.B.'s
From your own tape, film or ink master.

Send S.A.E. for quotation.

PRACTICAL ELECTRONICS printed circuit
boards in glass fibre, drilled and tinned.
June 76 Transmitter 93p., Coder 84p.
July 76 Receiver 90p., Decoder 73p.,

Interface 56p. August 76 Servodrive 69p.,
Servo Amp 54p., Relay Driver 62p.

Complete set of above boards £5.30.
Sept. 76 Tone Generator 66p., Tone Decoder
72p. May -June 76 Digital Frequency Meter.
Complete set of 4 boards £4.20 C.W.O. please.

PROTO DESIGN
4 Highcliffe Way, Widtford, Essex SSII 81A

AN INVALUABLE
COMPANION FOR
ANY CALCULATOR

ELECTRONIC
CALCULATOR

USER'S HANDBOOK
by M. H. Babani. B.Sc.(Eng.)

No. BP33 208 pages 4+ x 7+. 95p
Provides instant reference formulae, data,
methods of calculating conversion
factors, also how to calculate trig and
hyperbolic functions, logs, power and sq.
roots using only four function calculators.
(ISBN 0 85934 036 8)

HOW TO BUILD YOUR OWN
METAL & TREASURE LOCATOR

by F. G. Payer, Assoc.I.E.R.E.

No. BP32 96 pages 4t x 7+ 85p
A most fascinating electronics application.
Shows stage by stage how to make your own
locator efficiently and inexpensively (0 85934
035 X)

OBTAINABLE FROM most large branches of
W. H. Smith, good bookshops, component
dealers, mall order houses, etc. S.A.E. brings
complete Ilst.

Grompians, Shepherds
BABANI PRESS Bush Rd_ London W6 7NF

01403 7296/2511

LOW COST - HIGH EFFICIENCY

AUDIOOSCILLATOR 220

RANGE: 10Hz to 100kHz. OUTPUT: IV,
sine/sq. DISTORTION: less than 0.02%. 9V
battery. Also available in Kit form at 116.50.
Add 8°,, VAT. P. & P. and ins. 75p.
Leaflet available. Also F.M. Signal Generator,
Mill ivoltmeter, freq. meter, THD analyser,
P.S. Units and high quality amplifiers.

TELERADIO ELECTRONICS
325 Fore Street, London, N9 OPE

Tel. 01-807 3719

LIMITED OFFER MM6314 full spec. with
data, £2.65. Submin, toggle, SP, change ove ,
38p; miniature 5 -way toggle 14.8 square, 8145.
10p P. & P.-L.B. 43 Westacott, Hayes,
Middx. U1.14 SAIL

ELEETRElillNi
Build, Dismantle and Rebull
Over 100 Different Project
and Design New Circuits to
Radio Receivers and Transmitters. Telephone
Amplifiers, Time Buzzers. Battery Checkers,
Computer Circuits, Amplifiers. Directional
Transmitters, Metal Detec-
tors. Continuity Testers.
Electronics Birds, Guns,
Metronomes, Sirens,
Roulette, etc. All In en. kit

. . . educational kits of
exceptional quality"

(Audio Wag.)

"... worthwhile ... good
value for money"
(Everyday Electronics mag.)

Educational manuals In-
cluded with each kit. No
previous experience re-
quired. Suitable for begin-
ners and experts too.

100 project kit 09.60

45 project kit 05.60

25 project kit £12.10

(Add-on kits available too)

Prices Include manuals,
batteries, VAT and P. & P.
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Cheque/P.O. (or 11p for illustrated literature)
to Dept. PE

Satisfaction guaranteed

ELECTRONI.KIT LTD. 408 St. Johns Street.
London. E C (01.278 4579)

THE 0 - EN DOOR TO QUALITY
This catalogue-Electrovalue Catalogue No. 8 (Issue 2,
up-dated)-offers items from advanced opto-electronic
components to humble (but essential) washers. Many
things listed are very difficult to obtain elsewhere. The
company's own computer is programmed to expedite
delivery and maintain customer satisfaction. Attractive
discounts are allowed on many purchases; Access and
Barclaycard orders are accepted.
* FREE POSTAGE on all C.W.O. mail orders over £2 list value (excluding
VAT) in U.K. If under, add 15p handling charge.

144 pages
post paid

40p
inc. refund
voucher

worth 40p
Ay communmattons to Hoed OM.. Dept. PE11/9 al ST. JUDEA ROAD.
ENOLEFIELD GREEN. COHAN SURREY TWEE NIS. Phone Epharn 3303
Telex 214415 limos 9-5.X daily. rpm Sate.
NORTHERN BRANCH: SAO Burmese Lana, Carnage, Maneheeler MIS INA.
Phone 051-132 4945 9-5.30 pm 1 pm Sam
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SUPERSOUND 13 HI -F1 MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components throughout.

5 Silicon transistors
plus 2 power out -put
transietorsin push-pull.
Full wave rectifica-
tion. Output approx.
13 watts r.m.s. into
8 ohms. Frequency
response 12Hz. 30KHz

± 8db. Fully integrated
pre -amplifier stage with

separate Volume, Base boost andTreble cut controls. Suitable for 8-10 ohm speaker..
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall else 3" high x 6' wide x 7f" deep.
AC 200/250V. PRICE £18.76. P. & P. El .00.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v.Using
heavy duty
fully isola-
ted mains
transform -
er with full
wave recti-
fication
giving ade-q uat e

smoothing with negligible hum.
Valve line -up: -2 X ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
base and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance' control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 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
11'w x 4"d. Overall height including valves 5". Ready
built and tested to a high standard.112.40. P. & P. 11.30.

HARVERSONIC STEREO 44
A solid state
stereoamplifier
chassis, within
output of 3.4
watts per chan-
nel into 8 ohm
speakers. Us-
ing the latest
high techno-

logy integrated circuit amplifier. with built in short term
thermal overload protection. All components including
rectifier smoothing capacitor, fuse, tone control, volume
controls, 2 pin din speaker sockets and 5 pin din tape
rec./play socket are mounted on the printed circuit
panel, size approx. 93" x 21- x 1* max. depth, Supplied
brand new and tested, with knobs, brushed anodised
aluminium 2 way escutcheon (to allow the amplifier to be
mounted horizontally or vertically), at only 2710 pins
50p P. & P. Mains transformer with an output of 17V
a/c at 500 mia can be supplied at 2110 plus 40p P. & P.
if required. Full connection details supplied,

BRAND NEW MULTI -RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary 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 3in. long x 3f in. wide x 3M.
deep. Price 1240. P. & P. 90p.
MAINS TRANSFORMER. For power supplies.
Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1.60. P. & P. 60p.
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 61.05. P. & P 60p
Pr1.200/240v. Sec. 10-0-10 at 2 amp. 1245. P. & P. 90p.
Pd. 200/240v. Sec. 23v. at 1.5 amp, 6v at 6 amp, 8v. at
50 mA. WOO + 85p P. & P.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 76v. and 9v. and 12v. at 1 amp on load.
Fitted insulated output terminal. and pilot lamp indicator.
Hammer finish metal case overall size 6' X 31- X
Ready built and
tested. Price 1.5.75. P. & P. 85p.

STEREO -DECODER SIZE 2" x 3" x "
Ready built. Pre -aligned and tested.
Sens. 20-560mV for 9.16V neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if
required. Full details and in
structions (inclusive of hints and tips)
supplied. 25.132 plus 20p P. & P.
Stereo beacon light if required 40p
extra.

QUALITY RECORD PLAYER AMPLIFIER MK.
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL89,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in wide x 3M deep x bin high. Ready
built and tested. PRICE 213.20. P. & P. 90p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7.80. P. & P. 21.00.
Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.
Prices and specifications correct
at ti me of press. Subject to
alteration without notice

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Designed and styled to match our 10 + 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high -grain, low noise IF stages.
Automatic frequency control to "lock on" station and
prevent drift. IC stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12f in wide
x 8in deep by 2f in high. Supplied ready built, fully
tested and fully guaranteed. AC mains 200/240V (not
available in kit form).

Special Offer 122.50 EI40 P. & P.

SPECIAL OFFERS
Muliard LP1159 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. Size approx. 23' x If' X!"
7.6V + earth. Brand new pre -aligned. Full specification
and connection details supplied. 1245 + P. & P 12p.

Pye VHF/FM Tuner Head
covering 88-108M/Hz.
10.7M/Hz IF output 7.8V +
earth. Supplied pre -aligned,
with full circuit diagram.
Connection details supplied.
Beautifully made with pre-
cision -geared FM Gang and
323 Pf + 323 Pf AM Tuning
Gang only 18.15+P. & P. 35P 

PRECISION MADE
Push Button Switch bank. 8 Buttons giving 16 SIP C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p c/o.
Overall size x 2.3" x 1'. Supplied complete with
chrome finished switch buttons 2 for 2140 + 20p, P. & P.

HI-FI LOUDSPEAKER SYSTEM MAI I
Beautifully made simulated teals finish enclosure now
with most attractive slatted front. Size 162' high X
101- wide x 9" deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13' x 8' bans unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE E12.00each. Carr. £190
Cabinet Available Separately 47.25. Carr. £1.40.
Also available in 8 ohms with EMI 13' x V bass
speaker with parasitic tweeter 210.25. Carr. £1.90

LOUDSPEAKER BARGAINS
bin. 3 ohm 21.45,P. & P. 35p. 7 x 4in. 3 ohm WM. P. & P
48p. 10 x Sin. 3 or 15 ohm 22.50. P. & P. 75p. E.M.I
8 x bin. 3 ohm with high flux magnet 62.011, P. & P. 50p
E.M.I. tweeter. Approx. 31". Available 3 or 8 or 15 ohms
22.00 + 25p. P. & P.

VYNAIR &REXINE SPEAKERS & CABINET FABRICS
app. 54 In. wide. Our price 21.50 yd. length. P. & P. 50p
per yd. (min. 1 yd.). S.A.E. for samples.

"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 112' x 14*" x 1 is" deep. Weight 19oz. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls,
etc. and used with or without baffle. Send S.A.E. for
details. Only 28.40 each. P. & P. 75p for one, 90p for
two.

Now also
40 H

e 8'-8 ohm. 10 watts r.m.e.
000 Hr. Overall depth 1'. Ideal for Bl-

ears. 9.51.0 + P. & P. (one 35p, two 65P).'

att peak
for

SPECIAL LINES OFFERED SUBJECT TO
STOCK AVAILABILITY
Hi -Fidelity stereo cassette tape deck transport mechan-
isms as used in Hi-Fi Music Centres. Electronically speed
controlled motor, belt -driven flywheel capstan, three
digit re-settable counter. Record/Play pre -amps. Bias
oscillator. Record/Play and erase heads, etc. Power
supply required 12V D.C. Circuit diagrams, etc. supplied.
These units are brand new, but un-tested and are only
offered to the more advanced constructor enthusiast.
PRICE 21617 + 11.25 P. & P.
WE REGRET THAT WE ARE UNABLE TO E

TO CORRESPONDENCE ON THESE U

New bar slightly marked BURN' BSR.
automatic record c d with cueing lever
lightweight arm and ceramic Hi-Fi stereo/compatible
cartridge. Can be used for automatic or manual play.
PRICE 11916 + £120 P. & P.

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 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
Bass, 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 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, 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 specifications: Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response ± 3dB 12-30,000 Hz Sensitivity: better
than 80mV into IMO. Full power bandwidth: ± 3dB
12-15,000 Ha. Bass, boost approx. to ±12411. Treble
cut approx. to -16dB. Negative feedback 18413 over
main amp. Power requirements 35v. at 1.0 amp.
Overall Size 12'w. X rd. x
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT 118.50 P. ar P. 65p
(Magnetic input components 33p extra)
POWER PACK KIT .. £4.86 P. & P. 85p
CABINET .. 1445 P. & P. 80p
Special offer -only E2250 if all 3 units ordered at

.ne time plus 11.00 P. & P.
Full after sales service

Also available ready built and tested 229.25.P. & P. /1-00.
3 -VALVE AUDIO

AMPLIFIER HA84 MK II.
Designed for 111-1,1 reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 74'w. x x
43'h. Incorporates ECC83,
EL84, EZ80 valves. Heavy

0 duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 43 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 27.80. P. & P. el .00.
KM "FOUR" AMPLIFIER KIT. Similar In appearance
to HA34 above but employe entirely different and
advanced circuitry. Complete set of parts. Or. 27-00.
P. & P. 11.00.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELBA. in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 0 speaker and 2 independent volume controls,
and separate base and- controls are provided
giving good lift and cut. Valve lin up 2 EL848, ECC83.
EF86 _P.Z80, rectifier. Simple "nstruction booklet

x SAE (Free with parts). Al arts sold separately.
0 Y £11.25. P. & P. 11.35 o available ready built
and 1.35.

SPECIAL OFFER
Meat model Garrard 6300 Auto/Manual changer de luxe
ith cueing lever, bias compensator, counter -balanced

ow resonance arm and fitted with Acos 104 diamond cera-
mic stereo cartridge, PRICE ONLY £14.60+£1.50 P. & P.

Limited number of the latest BSR CI4IR1 Auto/Manuel
changer de -luxe. Lightweight tubular arm cueing lever.
bias compensator. PRICE 2.1210 + 11.40 P. & P.
Also similar bar lac compensator.
ONLY 11 + £1.40 P. & P.

UR PRICES INCLUDE V
CURRENT RATE

AT

HARVERSON SURPLUS CO. LTtr.- (Please write clearly)

(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 PLEASE NOTE: P. & P. CHARGES
A few minutes front South Wimbledon Tube Station QUOTED APPLY TO U.K. ONLY.

P. & P. ON OVERS
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.EAS

ORDERS

Published approximately on the 15th of each month by IPC Magazines Ltd., Fleetway House. Farringdon Street, London EC4. 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.
Subscriptions not available at home or overseas.
International Giro facilities Account No. 5122007. Please state reason for payment, "message to payee".
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. excluding Eire where the selling price is subject to V.A.T.. and that it shall not be lent, resold
or hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any pubbcation or advertising. literary or pictorialmatter whatsoever.



THE MAGIC WORDS TO A HUGE CACHE OF
ELECTRONIC
TREASURE

For full details of the
projects shown above

LOOK FOR THE
GENIE ON PAGE 854 I

OF THIS ISSUE.

SEND THIS COUPON FOR YOUR COPY OF

OUR CATALOGUE ON APPROVAL!
Publication date October 28th, 1976

All new Completely rewritten Hundreds of new lines
R71

Lots of ..citing new projects to build -PRICE 50p.
SEND NO MONEY NOW. Oy eeeeee send 8 International reply coupons.

Please rush me a copy of your brand new 1977/78 catalogue the
50p with.n 14 days of receipt ifI semi

instant am published 10cloter 28M
we) Only it I am completely satisfied that aI
am not satisfied I may return the catalogue

worth eve, penny will
to you vnthm la days without obligation I understand Mat

need n01 purchase anything from your catalogue should I choose to keep

11

NAME

ADDRESS

I
L MAPLIN ELECTRONIC SUPPLIES. P.O.BOX 3. RAYLEIGH. ESSEX

I


