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TRANSISTOR

GUIDE...
Over 400 transistors are listed in this booklet. An
attempt has been made to include most of the types
that are readily available through the usual retail
channels. While this list is obviously not exhaustive,
it should satisfy the majority of normal amateur
requirements.

All possible care has been laden in the preparation
of this booklet and no responsibility can be accepted
for any errors or omissions that may have occurred
inadvertently.

Presented free with the October 1974 issue of PRACTICAL ELECTRONICS
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-0
TOTAL BUILDING COSTS

27.23

0

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

( ts% VAT 57p. E1.85p)

6°.

Com

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

4 Transistor Earpiece Radio  7 Transistor Loud-  2 Transistor Regenera
 Signal Tracer speaker Radio MW/LW. tine Radio Signal Injector  5 Transistor Short  3 Transistor Regenera Transistor Tester NPN Wave Radio tive Radio-PNI'  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera Teeter

Amplifier for  Sensitive PreAmplifier 5 Transistor Push Pull  Batteryless Crystal Radio.
Amplifier  One Transistor Radio

s include:
 24 Resistors  21 Capacitors  10 Transistors  31' Loudspeaker  Earpiece  Mica Baseboard
 3 12 -way Connectors  2 Volume Controls  2 Slider Switches  1 Tuning Condenser  3 Knobs
 Ready Wound MVV/IAV/SW Coils  Ferrite Rod  61 yards of wire 1 yard of sleeving, etc.
 Parts price list and plans 60p (free with parts)

NEW
ROAMER
NINE
WITH V.H.F.
INCLUDING
AIRCRAFT
Nine Tran-
sistors,
Tunable wave-
bands as
Roamer Ten. Built
in ferrite rod aerial for 111WHAV.
Retractabie chrome plated telescopic aerial fop VHF
and SW. Push Poll output using 60(1 ni1/1; transistors.

Transistors and 3 diodes. Dining condenser with
VHF section, separate coil for aircraft. moving coil
loudspeaker. volume ON/OFF and wavechangecontrol.
Attractive all while ease with reel grille arid carrying
strap. Size 9)in x Tin x 2I in approx. Parts price list
and plans 80p (FREE with parts).

BUILDING £6N95(OVERSEAS

44pTOTAL

COSTS +8% VAT 521. P. & P. El 85)

id

POCKET
FIVE
NOW WITH 3"
LOU DSPEA K
3 Tunable wavebands.
MW/LW and Trawler
Band. 7 stages, ..

transistors and 2
diodes, supersensitive ferric,.
rod aerial. attract)),
Black and Gobi Cast. Size
51In x Ilin x 3fin approx.
Plans and parts price list 15p
(FREE w irl, parts.

1

Total Building Costs

227526p".&ins.

1+8% VAT 211.,
(Overseas P. & P. 11'25)

Total Building Costs

22.50
I+",.VAT 20p)
P.P. & Ins. 26p

(Overseas P. P. El'25)

TRANSONA
FIVE NOW WITH

3- LOUDSPEAKER
Wavebands, transistors
and speaker as Pocket
Five. Larger Case with
Red Speaker Grille
and Tuning Dial.
Plans and parts price
list lap ( FREE with
parts).

NEW
EVERYDAY
SERIES
Build this exciting New series of designs
Evc 5 Transistors and 2 diodes. MW/LW.

N Powered by 41 volt Battery. Ferrite rod
aerial, tuning condenser, volume control, and now with
3' loudspeaker. Attractive case with red speaker grille.
Size 9in x lilin x 21 in approx. Parts price list and
plans 15p (FREE with parts).

AS
TOTAL
BUILDING 22-9 (OVERSS

30p

COSTS (+8" VAT 23p) P. & P. I '25)
E V6 Case and looks as above.

6 Transistors and 3 diodes. Powered by 9
volt Battery. Ferrite roil aerial, 3' loudspeaker, etc.,
mW/LW' coverage, Push Pull Output. Parts price
list and mails IISP1FREE with Part,/
TOTAL 30p
BUILDING 23.60 (OVERSEAS
COSTS .i-s% VAT 291.1 P. & P. E1.25)

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

MW/LW, Trawler Band, SW1, SW2. SW3, powered
1.y 9 volt Battery Push Pull Output. Telescopic Aerial

Waver. 3' Loudspeaker. Parts price list
tp,1 ototy build plans 20p. Free with parts.
TOTAL 31 p
BUILDING 24.0 (OVERSEAS
COSTS 8% VAT 32p1 P. & P. LI-135p)

ROAMER EIGHT Mk. I
NOW WITH
VARIABLE

TONE CONTROL
7 TUNABLE WAVEBANDS:
!MI, MW2, LW, SW1,
SW2, SW3 AND TRAWLER BAND. hull(. in terra, rod
aerial for MW and LW. Chrome plated telescopic
aerial can be angled and rotated for peak short
wave listening. Push-pull output using 600mW
transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Latest 4'
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Volumeron/off, tuning, wave change
and tone controls. Attractive case in rich chestnut shade
with gold blocking. Sire Sin x 7in x 4in approx. Easy
to follow instructions and diagrams. Parts price list
and plans 25p (FREE with parts).

I TOTAL P.P. & INS. 475
BUILDING 26.98 (OVERSEAS

CN
COSTS

i
P. & P. El -BS)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES
8 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, 8W3 AND TRAWLER
BAND. Sensitive ferrite roil aerial for MW. and LW. Telescopic aerial for
short waves. Sin speaker. 8 unproved type transistors plus 3
diodes. Attractive ass in black with red grille, dial and black
knobs with polished metal inserts.
Size 9in x 51in x 21in approx. Push-
pull output. Battery economiser
switch for extended battery life,
Ample power to drive a larger speaker Parts.
price list and plans 259 (FREE with parts).

ROAMER SIX

TOTAL BUILDING COSTS

24.48
P.P. & INS. 33p
(OVERSEAS
P. & P. 11.25)

U

ROAMER
TEN
WITH VHF
INCLUDING
AIRCRAFT
10 TRANSISTORS.
9 TUNABLE
WAVEBANDS.
MW1, MW2, LW.
SW1, SW2, SW3,
TRAWLER BAND.
VHF AND LOCAL
STATIONS. ALSO AIRCRAFT BAND
Latest 4" 2 watt Ferrite Magnet Loudspeaker.
Built-in ferrite rut aerial for MW/ I.W.
Retractable, chrome plated 7 section telescopic
aerial. can be angled and rotated Lie peak short wave
and VIII" listening. Push-pull output seine 600/11W
transistors. Car Aerial and tape record sockets. 10
transistors phis 3 diodes. flanged tuning condenser
with VHF section. Separate coil for Aircraft Band.
Volume/on/off, wave change and tone controls.
Attractive case in black with silver blocking. Size
9in x 7in x 4in.
Easy to follow instructions and diagrams. Parts price
list and plans 30p (FREE with parts)

TOTAL P.P. & INS. S2p
BUILDING28.5 (OVERSEAS
COSTS P. & P. E I -OS)(+8% VAT 68p)

EDU-
KIT

Build Radios
Amplifiers, etc.,
from easy stage,

diagrams.

Five units
including matter unit

to construct.

Components include: Tuning Condenser: 2 Volume
Controls: 2 Slider Switches: Fine tone 3" moving coil
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Resistors : Capacitors Three On Knobs. Units once
constructed are detachable from Master Unit, enabling
them to be stored for future me. Ideal for Schools,
Educational Authorities and all those interested in
radio construction. Parts price list and plans 35p
(FREE with part,.
TOTAL P.P. & INS.
BUILDING £5.50 (VERSEAS
COSTS P.O & P. El -85)33p

(+0% VAT 44p)

RADIO EXCHANGE LTD
* Callers side entrance "Lavelle" shop
' Open 10-1. 2.30-4.30. Mon. -Fri. 9.12 Sat.

sus - ni II 1.1 nin Mi Ell
To RADIO EXCHANGE CO., 6Ia HIGH STREET, BEDFORD MK40 ISA I
Tel. 0234 52367 Reg. No. 788372

I enclose for

Name II
polished metal inserts. Size 9in x 5I in x2/in approx.

(OVERSEAS AddressPlans and parts price list 25p (FREE with parts).
P.P. & IN. 31 p I I

case with red grille, dial and black knobs with

P. & P. CI -85) Ili
PEI°(+8% VAT 32p)

.... 111.M.OMMOMIIIIIMIIIMMIIIIIIIIIII 10.=110

(+S% VAT 36p)

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

FOR EASIER TUNING OF LUXEMBOURG, ETC. Sensitive ferrite rod aerial and tele-
scopic aerial for short waves. 3in speaker. 8 stages--
6 transistors and 2 diodes, etc. Attractive black TOTAL BUILDING COSTS
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CONSTRUCTIONAL PROJECTS
TOUCH SWITCH by J. Andrews
A proximity switching device with many applications in the home

HOME INTERCOM by L. Wise
A two-way domestic communicator using principles described in
"First Steps in Circuit Design"

P.E. CCTV CAMERA -2 by A. V. Flatman
Assembly of the printed circuit boards

VOLTAGE CONTROLLED FILTER by R. Gwinn
An audio effects unit designed specifically for synthesisers, but can be applied to any audio
signal to good effect

872

879

884

GAS DETECTORS by J. C. Perrett
This concluding article deals with a Boat/Caravan version 894

GENERAL FEATURES
FIRST STEPS IN CIRCUIT DESIGN -7 by A. P. Stephenson
The concluding article in this series looks at the design of high power amplifiers

INGENUITY UNLIMITED
Varicap Tuner Tuning Indicator-Sound/Light Modulator-Phasing Controller

HYBRID COMPUTERS by D. Al-Dabass
Analogue and digital computer techniques discussed

864

876

890

NEWS AND COMMENT
EDITORIAL-Our First Decade 859

SPACEWATCH by Frank W. Hyde
Soviet Views of Jupiter-Venus Probes

ESP etc. by Brian Baily
Unexplained happenings and phenomena

863

871

BOOK REVIEWS
Selected new books we have received 877

MARKET PLACE
New products, new suppliers and literature news 878

PATENTS REVIEW
Thought provoking ideas on file at the British Patent Office 898

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 905

READOUT
A selection of readers' letters and electronic courses 906

FREE INSIDE THIS ISSUE: 24 -page booklet P.E. TRANSISTOR GUIDE '74

Our November issue will be published Mid -October. This issue will be in big demand and
readers are advised to place an order with their newsagent-NOW!

IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, Inland £325, Overseas £4.10.
International Giro facilities Account No. 5122007. Please state reason for payment, "message to payee".
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PROGRAMME SHEETS
For Sound Synthesiser and Rhythm
Generator. Now available.

HI-FI TAPE LINK
(PE Mar./Apr. 73). S/c's. c's. Rs. G. Relay and pc -base. Pot Cores and pc -bases.
Sw a. Pots. Panel Lamp -Mono. E1331: Stereo. E2195. PSU E362. Main Circuit PCB
(34 in x gin) Stereo (also holds relay and cores). E2.50. Sub -assembly PCB (2}In x 64in).
Stereo Sip.

BIOLOGICAL AMPLIFIER
(PE Jana Feb 73) P A Set-S/c's. i c's. Rs.
G. Pots. PCB. 046. Output Stages-
Sic's. Rs. Cs. Pots. Rotary Sw's and
PCBs for Alphaphone. Cardio. FregsMeter.
Vis-Feed. t496. Audio Amps' PC7. 0.20:
EA1000. E3.30.

ENLARGER EXPOSURE
METER AND THERMOMETER

(PE Sept. 73). Sic's, Thermistor. LDR, Rs.
Pots. PCB. 090.

ELECTRONIC PIANO
(PE Sept. 72/Jan. 73) Details in lists.

GEMINI STEREO AMPLIFIER
(PE Nov 70/Mar. 71) Stereo Sets end PCBs. Pre -amp -Rs. Ca. Pots. Sw 0 -with +W
MO Rs 014111 -with CF Rs. E1040. PCB as published. £220. Main Amp -Rs. Ce.
Pots. E51111. PCB 13+in x 5in), E1.211. Power supply -Rs. Ca. Pot. EC 56. PCB (2in - 4in).
65p.

AUDIO MILLIVOLTMETER 5 WATT AMPLIFIER
(PE Feb. 74). Sic's. Re. G. Pots. Sw s. (PW Nov./Dec. 72) Pre -amp -Sic s. Rs. Cs
PCBs. E517. Pots. Sw-Mono, 02. 50; Stereo. EII03.

PCB (34in is. 7+In) (Stereo) also holds rotary
or slider pots. and Sw. E1611. Main Amp -
Sic s. Rs. Ce. Pot -Mono. 04. 15, Stereo.
MTh, PCB (2fin x 3In) (Mono). 72p, PSU.
MN.

SOUND SYNTHESISER
(PE Feb 73 Feb. 74)

RHYTHM GENERATOR
(PE Mar. June 74)

SOUND BENDER
(PE May 74)

Details of all these in List

REVERBERATION UNIT LOUDHAILER AND SIREN

(PW Nov./Dee. 72) Sic 's. Rs. G. Tildr (PW Dec. 72) Pre -amp and Siren Generatorrnei Rs. G. Pot. PCB (2Iin 241n).-with Rotary Pots. 011-44. PCB (2in D'!0 While Stocks Last. Main Amp Module11+4n). t140. Spring unit excluded. PC5,

MISCELLANEOUS PCBs (WhIN Sleeks Last)
LOGICAL RADIO CONTROL (PE Dec. 71/Jen. 72) PCB. 213 50p.
MODEL SERVO CONTROL (PE Feb /Mar. 72) PCB. Fsil-sale. 33p.
DIGICAL PSU PCB (PE Aug. 72). SOW OSCILLOSCOPE P/A PCB (PE Aug. 72). 33p
GEMINI STEREO TUNER PCB (PE Apr 72). 11 .50. TRIFFID PCB (PE Feb. 73). 110p.

(The above PCBs are as published)
CALLERCORD (PE July 72) Main Control PCB (4in x 7+in).

PHONOSONICS
PCB's AND KITS

PHOTOPRINT PROCESS
CONTROL

(PE Jan./Feb. 72). For Colour and 13 A W -
finds exposure. controls timing, stabilises
mains voltage. Sic's. SCR, LDR. Rs. G.
Pots. Relay. Keyswitch. T/fmr. MSS. PCB
(34 x 5+in) also holds pots. Sw, relay.
[160.

RONDO
(PE Sept. 73/Feb. 74) Details In List.

PROJECT 04
(PW Oct. 73/Jan. 74). Multisystem Quad-
raphonic Decoder. Sic's. lie's. Rs, Cs.
Pots, Makeswitches. E1374. PSU, E317.
Set of PCBs. MSC

PHASING UNIT
(PE Sept. 73). Sic s. Rs. G. Pots. PCB
(141n x 2}In). L220.

AURORA
(PE Apr./Aug. 71). Multichannel Sound Controlled Light, Sic s (Exel. SCRs). Rs. G. Pots.
Cores -Pre -amp, Sync Generator and 4 Ghana., E1557; 4 extra chins. E535. Reg.
PSU. El132. PCB (4}in x 10}1n) for Pre -amp and 4 Chans (also holds pots), £2.50. PCB
(41in x 51n) for Sync. Gen. PSU. 8 cores. 8 SCRs. E1-25.

AURORA AUXILIARY CONTROL UNIT
2 Variable Frequency Strobe Generators and 4 Variable Amplitude Frequency Generators
S/c's. Rs. G. Pots. PCB Win x 51(n), £4.17.

SEMICONDUCTOR TESTER
(PE Oct. 73). Sic's. Re. Cs. Pots. Make -
switches. Sub -assembly PCB, MVOS.

ULTRASONIC
TRANSMITTER -RECEIVER

(PE May 72). Sic's. Rs. G. Pot, Relay.
Dual PCB (2in x 5+1n). E444. Transducers
excluded.

VISRASONIC
GUITAR PRE -AMP

(PW Sept. 70) Incl. Mie P/A. 2 -Guitar P/A.
Trem and Tone Controls, Master Volume.
S/c's. Rs. G. LDR. Rotary Pots. Lamps,
Coupling Tifmr. £7.54. PCB (3ein X 106(n)
also holds pots. 01.92. Power Supply. -SO.

While stocks last.

TAPE NOISE LIMITER
(PE Feb. 72). Sic's. Rs. Ce. Pot. Sw. PCB
Illin x 3M), £2.30. Reg. PSU and PCB
Ofin x 24In), DAIL

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled Light
with built-in variable strobe. (PE Jun. 72)
Sic's. Rs. G. Pots. T/fmrs. Keyswitch.
t1125. PCB (3+in x 7fin) also holds pots
and switch. E170. SCRs excluded.
While stocks last.

VOICE OPERATED FADER
(PE Dec. 73). Sic's. Rs. G. Pot, PCB
(11In x 34/n). £.295.

WIND AND RAIN EFFECTS
(PE Oct. 73). S/c's (Incl. specs,' noise diode) Rs. Co. Pots. E1 45.

POLYESTER

RESISTORS
,W and SW

CARBON FILM
MANUFACTURED BY

AEI TO DEF 6112A
E24 SERIES

,W5°° 4E7 to 1M
+W 5% 4E7

to 2M2 then 10% to
tOM

SEMICONDUCTORS

AC128
AC126 2":
A0161 ii".
EIC107 iip"'EICID. 13p
BC1D9 u.
00147 12p
13014.
BC149

lip
lipbill lip

13015. tip
BC159 lip
BC11121 tip
00204 14p

202505
202907

ilp
22.

214002lip203703 lip
203704 12p
231119 330
203.23E SIP
202.71 355

DIODES
10916 4p
114001 pp
1044302 1p
104004 Op

ELECTROLYTIC

47 63 Op

083 Gp

2 13 Gp

7 35 Op
7 63 Op
8 40 OP

0 23 Op
063 Op
5 40 Op

210 OP

225 Op
33 8 3 OP

33 16 op

33 0 gp

(uFfV)

100 10 6P
WO ss GP

100 40 7P
100 63 'gip

15016 OP
150.3 12p
220 10 Sp
220 16 Op

220 25 ,Op
220 40 14p
22013 110
330 10 to
470 8 3 Op
47010 lOp

PF)
01

015
Sr022 Sr

033 310
047
055 ::
1 44
15 SP
22 .
33 to
47 11.
so 11.
0 twi

ADD 15p P. & P.
ApDaD PT. VAT to total cost (including

SEND S.A.E. (Stamped Addressed En
velope) for Free Itemised List land with al
enquiries please).
OVERSEAS COSTS' P &P. will be charge(
at cost (most kit weights and postal rater
are shown in list) Send International Rept,
Coupon for Free List & with all enquiries
VAT does not apply to exports. EXPORT
ORDERS ARE ALWAYS WELCOME.

COMPREHENSIVE
STOCKS

FACILITATE RAPID
PROCESSING

AS APPOINTED

002090 i4p
102121 15p
BCY71 aip
BFY50 iip
B552 23p
BSY95A lip
1,1E2955 11.11

104005 op
2

0.31 ,,,
0A200 Op
10.7 19.
15J50 IV

33 50 Op
47 25 ep
47 4. Go
47.3 7p
50 6 4 Op

470 25 ,40

'507006,
200
46.

6.0 8 3 lop
8.0 25 200
80040 230
,00010 140

TANTALUM
BEAD (uF/V)
0 1 35
0 22 35 ;::

MAILING LIST SERVICE -details with list
COLOUR CODE identification supplier
with Most kits and as part of list.
PCBs are Fibreglass. Drilled. Tinned. am

DISTRIBUTORS
WE WELCOME

TRADE AND EXPORT
ENQUIRIES

Write or Phone
Trade Dept.:
ERITH 30737

342E3055 75P
14100033 112P
oCtli sso
0071 itp
0044 25,
ORP12 ss.
71543 ,p,
2174106 13p
224514 22p
201304 22p
202519 27P

INTEGRATED
709 105 No
723 '05 .Sp
741 SP OIL 40.
747 14P OIL ttsp
74. TOS I3p
M. 3WpA263
7402 NI.
7420 SOP

CIRCUITS
7 1110

1373 44p
7489 432p
7015 10220 22110
cam.. Op

1.41.
50340214 teen

1000 16 550
1000 25 tsp
+00040 Pip
2200 25 4N2
2200 40 pa.
2000 100 IS
330063 123p
3300 100 350.
47130 16 SOP
4700 25 75.
470040 .3.

0 47 35 12P
r 035 lip
1 535 lap

2 35
'4:4735

10 16 lip
10 25 ¶..IS. 3 111.
n 16 toe
47 6 3 the
1003 1.1,

designed by Phonosonics unless stater
-as published-.
PCB Layout and Circuit Diagram supplier
free with Phonosonics-designed PCBs.
POTS are rotary unless stated as slider
PRICES correct at time of press E 8 OE
DELIVERIES subject to availability

PHONOSONICS, DEPT. PE29, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
MAIL ORDER ONLY
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for fast,easv
reliable soldering
Ersin Multicore Solder contains 5 cores
of non -corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required

I

4` !

EASY -TO -USE
DISPENSERS

Size 5

Sayoit alloy

18 swg. 30p

(illustrated),

Size 19A

60110 alloy

18 swg. 30p

Size 15

60i40 alloy

22 swg, 34p

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

and Savbit alloys
in 7 gauges46p

Size 12 REEL
for Service
Engineers and
Electricians.
18 swg

Savbit alloy. F1.16

BIB WIRE STRIPPER AND CUTTER
Deluxe Model 9 Automatic opening spring,
locking catch, plastic -covered handles. Case

hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips
flex, splits plastic twin flex. 90p

Prices shown are recommended retail, excluding VAT
From Electrical and Hardware Shops, If unobtainable, send 10p p&p direct hi
Bib Hi-Fi Accessories Limited, Hemel Hempstead. Hertx HP2 7EP

SPECIAL OFFER!
SINCLAIR CALCULATORS

SAVE £1! CAMBRIDGE KIT £13.95!

SAVE £3.60! CAMBRIDGE MADE-UP £1195!

SAVE OVER £5! SCIENTIFIC £47.90!
IN STOCK NOW -ALL FULLY GUARANTEED

7400-5 0.20 7437 0.36 7476 0.42 72702 0.45 N4001 0.06
7406--7 0.46 7438 0.36 7482 0.09 72709 0.31 N4002 0.06
7408-9 0.20 7440 0-20 7483 125 72710 0.37 N4003 0.07
741C 0.20 7442 0.94 7485 1.65 72723 0-00 N4006 0.09
7412 0.26 7445 1.60 7486 0.46 72741 0-30 N4007 0.12
7413 0.39 7447 1.30 7489 4.95 72747 1.00 N4148 0.05
7416 0.44 7450 0.20 7490 0.611 72748 0.36 0A47 0.07
7417 0.30 7451 0.20 7491 1.10 ZN414 1.25 0A90 0.06
7420 0.20 7453 0.20 7492 0.70 TAA350 2.10 0A91 0.06
7422 0.2S 7454 0.20 7493 0.66 LM301B 0.75 0A200 0.06
7425 0.36 7460 0.20 7494 0.90 CA3046 0.70 0A202 0.09
7427 0-45 7470 0.34 7495 0.62 CA3036 1-00 IN916 0.06
7428 0.45 7472 0.34 7496 0-99 CA3028 1.20 BB105 0.45
7430 0-20 7473 0.45 74100 2.20 CA30900 4-50 1E44 0.05
7432 0.45 7474 0.42 74141 0.59 NE555 0-15 111_209 0.27
7433 0.45 7475 0.60 74192 2.12 TAA6618 1.40 0A81 0.07

SEND FOR LISTS, ETC. CWO. MAIL ORDER ONLY. P. & P. 12p

VAT INCLUSIVE! POST FREE OVER £3!

POWEL ELECTRONIC COMPONENTS
49-51 St. Mary's Road, Oatlands Village

Weybridge, Surrey KT13 9PX

THOUSANDSONIES KOICHI to INCHES?
LATEST RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLD!*COMPUTERISED?

firFANTAsTi BotiouEws ASTRAD 17
PORTABLE RADII 4
COMMUNICATIONS
RECEIVER

I

,YES,24,9 !miles
SHRUNK TO ONL,13x10 x

inches approx,

Did
y20

YOU
4E16 ;

2/i ;IANVERs1

WAVEBANDS:
STANDARD LONGandMEDNINI

Pius 5 SHORT WAVEBANDS

eto ULTRA SHORT WAVES

(V. H.E "Mtlsr)

BOX POST ETC.

SIP
MAINS/BATTERY

ELIMINATOR
2.25extra

"MAGIC EYrtuning
level indicator, ...

 i ;:7...-.___ Al
'-------:1:::.--ea.-7-7--, --.- r

RLI)te WIDE

trzfaritt.

O07.7:7y1
Trortusi

"YES YOU'VE GOT THE WHOLE WIDE WORLD IN YOUR HANDS"! Think of
1994 and what might be produced -get the ASTRAD 17 and SEE for yourself
that the Russians have done it all NOW! With optional battery eliminator for
battery and mains use! OUR price is only  fraction of today's Russian price!
Compare with C80 radios, *Send quickly. test on 7 days mail order appro from
receipt of goods -refund R not delighted. Volume from a whisper toe roar. Wider
band spread for "pin -point" station selection. Plus "MAGIC EYE" tuning level
Indicator for perfect tuning sensitivity! Yes. the Russians have surpassed
themselves, proving again their ability in the field of space communications.
EVERY WAVEBAND at your fingertips including Standard Long, Medium,
Short and Ultra Short Waves to cover this Earth during 24 hours  day.
Incl. all normal transmissions. VHF: FM/USW, AM: LW, MW, SW, gets
locally, local and now stations not yet operational, and messages from all
over the world! Expensive TURRET TUNER side control waveband selection
unit as used on expensive TVs, Waveband click into position giving incredible ease
of station tuning! Genuine push-pull output, ON/OFF Volume and separate
Treble and Bass controls for perfection of reproduction and tone, Press -button
dial illumination! Take it anywhere -runs economically on standard batteries
or direct through battery eliminator from 220/2404 a.c. mains. Internal ferrite
rod plus built-in 'rotatable telescopic aerial extending to 39in approx. Also 
fabulous CAR RADIO. Can also be used through extension amplifier, tape -
recorder or public address. SIZE 131n a 10In a 441n overall approx. In highly
polished cases. Purer and Sweeter tone than ever! U.K. service facilities and
spares available for years to come. With WRITTEN GTEE Simple instructions
and circuit diagram. PLUS earphone for personal listening. ONLY £111.99
(with Mains/Battery eliminator C2.35 ex.) Post, plc. 51p. *BUT WAIT, for 75p as.
you get the "COMPUTERISED" WORLD TUNING GUIDE (zone and time in a
flash for transmissions the whole world over. Know when to tune Into U.K.,
when abroad. NO MESSING!) PLUS standard "Ionglito" batteries and
converter plug.

:CAVE 1512!

TAPE
RECORDER
& PLAYER MICnowu Ni

FIR

CLASS

MAKERS

COULD
04AFIGEUP113

£296*971

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR, Due to cut price we
cannot name makers -but rest assured you're getting one of the Best!
Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest MASTER SWITCH
control) and AUTOMATIC LEVEL CONTROL. No fiddling with awkward tape
and reels, just "slip In"  cassette end off you got (takes 30. 60 or 90 minute
standard cassette tapes obtainable everywhere). Amazing performance
ensures perfect taping and superb reproduction! Remote control microphone.
Rapid rewind! Fast forward! Beautiful tone from a whisper to a roar, Complete -
record anywhere, indoors or out! Runs on batteries AND 220/240V .c.
mains. Separate jacks for remote control microphone. etc. Size 9iin x Sin x 2+in
approx. Design can vary slightly. With carry -handle. WRITTEN G'TEE and
instructions. (Importers' recommended selling price £26 97) OUR PRICE
01.95, post. etc.. 50p. * Send quickly. test on 7 -day mall order approval from
receipt of goods -refund if not delighted! Or call.
BONUS OFFER: -Cassette tape, standard batteries and microphone
stand, 55, ex. ALSO aysliablel-Super de -luxe model with VHF AM/FM radio.
(Importers' recommended retail price C44!) Our fantastic price [21.55, post.
etc.. 50p (standard batteries and cassette tape 45p if required). Shoper-
tunities for Bargains,

ORDER BY POST TO UXBRIDGE ROAD ADDRESS, OR CALL AT EITHER STORE.
CALLERS: ACCESS AND BARCLAYCARDS ACCEPTED.

SHOPERTUNITIES LTD
Dept. PE/NC/37, 164 UXBRIDGE RD. (facing Shepherd's Bush Green),
LONDON W12 OACI. (Thursday 1 p.m., Friday 7 p.m.). Also 37-19 HIGH
HOLBORN (opposite Chancery Lane). LONDON, W.C.1. (Thursday 7). Both
stores open Mon. to Sat. 9 a.m. to 6 p.m.
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NOW AVAILABLE IN THE U.K!

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

CORTINA MINOR
33 RANGE POCKET MULTIMETER
 SENSITIVITY 20,0000/VOLT (D.C.), 4,00013/VOLT (A.C.).
 ROBUST DIODE PROTECTED PRECISION MOVEMENT.
 33 RANGES D.C. VOLTS 0-100mV, 1.5V, 5V. ISV, SOV, 150V,

500V, 1,500V. D.C. CURRENT 0-50AA, SmA, 50mA, 500mA.
2,5A. A.C. VOLTS, 0.7.5V, 25V, 75V, 250V, 750V, 1,500V,
A.C. CURRENT 0-25mA, 250mA, 2.5A, 12-5A. dB RANGES,
-10 to +69. AF VOLTS RANGES 0-1,500V. RESISTANCE
RANGES 10613, 10M0 F.S.D. CAPACITANCE RANGES
100AF, IF F.S.D.

 ACCURACY-RESISTANCE, D.C. VOLTAGE AND
CURRENT, 24%. A.G. VOLTAGE AND CURRENT 3-5%.

 RESISTANCE RANGES POWERED BY INTERNAL
BATTERIES.

 COMPACT SIZE : 150 x 85 x 40mm. Mgr.
 CLEARLY CALIBRATED DIAL WITH ANTI -PARALLAX

MIRROR.
 PROFESSIONAL

THROUGHOUT.
QUALITY COMPONENTS EMPLOYED

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

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

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

METER PRICE £15.40 (p & P 80P) PROBE £8480 inclusive of V.A.T.
for further information on the "Cortina Minor" or other instruments from the exciting Chinaglia range write or telephone :-

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

TRADE ENQUIRIES WELCOMED
Telephone 01-352 1897

GIRO NO. 331 7056
C.W.O. only. P. at P. lop on orders below L5

Discount: L10-10%. L20-15°., (except net items)
Export Order enquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS (Prices include Post and Packing).
10E12 1W KIT: 10 of each El2 value, 22 ohms-IM, a total of 570 (CARBON FILM 5%). L3.65 net
10E12 -9W KIT: 10 of each Eli value, 22 ohms-IM, a total of 570 (CARBON FILM 5%). 13.15 net
25E12 /VV KIT: 25 of each Eli value, 22 ohms-IM, a total of 1425 (CARBON FILM 5%). [1.35 net
25E12 fW KIT: 25 of each EI2 value, 22 ohms-I PI, a total of 1425 (CARBON FILM 5%). Er 45 net
5E12 1W KIT: 5 of each Eli value, 10 ohms-IM, a total of 305 (METAL FILM 5%), 61.115 net
PLEASE NOTE: DUE TO CURRENT WORLD SHORTAGES THESE KITS MAY TEMPORARILY
CONTAIN BOTH WATTAGE AND VALUE SUBSTITUTIONS.

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 0.01µF, 0.015pF, 0.022pF, 0:033pF, 0.047µF, 3fp. 0.0684F,
O. I AN 49p. 0.15AF, 4/p. 0.22pF, 51p. 0:33µF, Sp. 0-47µF, 9p. 0.68/aF, 11p, IµF,
15p. 1:5µF, 23p. 2:211, 16p.
MULLARD POLYESTER CAPACITORS C196 SERIES
400V: 11001µF. 0.0015stF, 0.0022µF, 0.0033pF, 2fp. 00047µF, Op. 0.0068AF. 0.0IAF,
0 0150F, 022µF,0033µF, 39P. 0047µf, 0.068AF, 0.1AF, 4fp. 0.15µF, 6fp. 0.22µF,
Sip. 0.33p.F. lip. 0-47µF, 14p.
160V: 0.01µF, 0.015µF, 002µF, 3p. 0.047µF, 0068uF, 3fp. O. IµF, 41p, 015p,F, Sp.
0.22pF, 5fp. 0.33AF. 69p. 0.47AF, 81p, 0-68AF, 12p. IAF, 14p.
MINIATURE CERA,MIC PLATE CAPACITORS
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 1130, 220, 270, 330, 390. 470,

RESISTORS
CF-High Stab Carbon Film 5%. MF-High Stab-MetalMet Film, 5%.
W. Type Range 1-99 100-499 1000+ Size mm
g CF 22 -IM I 0.75 060 0 55 2.4 x 7.5
S CF 22.2M2 1 0.75 0.60 0.55 3.9 x 10.5i CF 22.1M 1 0.75 0-60 0.55 55 x 16
* MF I0 -2M7 2 1.54 132 1.1 3 x 7
9 MF I0 -2M2 2 1.43 1.21 0.99 4'2 . 10.8

1 MF 10-10M 3 118 1.81 1.65 6 6 . 18
2 MF 10 -IOM 4.5 3.52 3.08 2.75 8 , 17.5
For value mixing prices, please refer to our catalogue (price in pence each).
VALUES AVAILABLE-E12 Series only. Net prices above 100.

560, 680, 820, 1K, I K5, 2K2, 3K3, 4K7, 6K8, (pF) 0.01, 0.015, 0.02, 0033, 0.047.
2ip each. 0.1, 30V, 41p.
POLYSTYRENE CAPACITORS 160V 5%.
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300.
4700, 10,000, 41p.

PRESET SKELETON POTENTIOMETERS
MINIATURE 0.25W Vertical or horizontal 6p each
1K, 2K2. 4K7, 10K, etc. up to IMO
SUB -MIN. 0.05W Vertical. 100f3 to 220K n Sp each IWavechange

Switches
IP, 4W; IP, I2W; 2P,
2W; 2P, 4W; 2P, 6W;
3P, 3W; 4P, 2W; 3P,
4W; 4P, 3W, 30p

B. H. COMPONENT FACTORS LTD. (4'kE.-)1,7,Fgri'7,13Y214Ring,519 I ITN1 1
Tel.: Cheddington 668446 (Std. Code 0296)

CATALOGUE No. 3 20p.

Miniature Mallard Electronics

I .0µF 63V 6 68pF 16V 61p

VEROBOARD
21
2/

0.1 0-15
' 36p 36p

P- jjp 15p
POTENTIOMETERS
Carbon Track 51( II to 2M0. log or lin. Single, 161p. Dual Gang 46p. Log Single with
Switch 26p. Slider Pots, 10K. 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm, 55p.

I 50 63V 6
2'W 63V 6
3.3pF 63V 6
4.0µF 40V 6
4.7pF 63V 6
68µF 63V 6
8.00F 40V 6,
I 0µF 25V 6
10AF 63V 6
ISAF 16V 6

68µF 63V 12p
100pF 10V
1012pF 25V 6 p
101)AF 63V I p

PrISO µF I 6V 61p
150AF 63V ISp
220µF 6.4V61p
220AF IOV 6p
220AF 16V Bp
220µF 63V 21p

4,1'.
24

21
,?.

. "Insertion
Track
Pins,

1, 42p 46p
'a" 36p 36p
I' 9P ..,.9P

S. (P..f - ..I.
31" (Hein) - 16p

34' (Plain) - ,29..Ptool 73p tap
Cutter 56p 56P

Pkt. 50 22p 22P

DIODES
N4001 6fp
N4002 79p
N4003 9P
N4004 9Ip
N4005 Ilp
N4006 14p
N9I4 7p
N916 7p

PLUGS
DIN 2 Pin lip

3 Pin I3p
5 Pin 180' 16o
Std. Jack 20p2.5500/50,lack 13P
Phono 6p

SOCKETS

ELECTROLYTIC CAPACITORS. Tubular &Large Cans
(µF/V): 1/25, 2/25, 4/25, 47/10, 5/25, 8/25, 10/10, 10/50. 16/25,
22/63, 25/25, 25/50 32/25, 50/25, 100/10, 100/25, 61p. 50/50, 8p.
100/50, 200/25, I Ip. 250/50. lip. 500/10, I 1 p. 500/25. ISp.

lip. 1000/10, ISp. 1000/25, 7.1p. 1000/50, 40p. 2000/10.
20p. 1000/100, 90p. 2000/25, 30p. 2000/100, 95p. 2500/25, 38p.
2500/50, 62p. 3000/50, 110p. 5000/25, 66p. 5000/50, LIAO.
HI -VOLT: 8/350, 19p. 16/350, 22p. 32/350. 33p. 50/250, 20p.
100/100, 20p. 100/250, 30p. 4/450 14p. 16/450 23p.

15µF 63V 6
16pF 40V 6
22AF 2SV 6
22pF 63V 6
32pF IOV 6
33µF 16V 6

330AF 16V lip
330µF 63V 25p
4700 6.4V 9p
470µF 40V 20p
680AF 16V 15p
1580pF 40V 15p

TRANSISTORS
ACI26 161p BC2I 2L lip
ACI28 Up BC213L 12p
BC107 1 1p BC2141. 17p
8C108 12p 0C44 18p

BA100 10p
OAS 421,
0A47 9p
0A81 11p
0A200 8p

DIN 2 Pin 10p
3 Pin 10p

5 Pin 180' 12p
Std.lack ISp
2.5mm lack 13p
Phono 6p

METALLISED PAPER CAPACITORS
250V: 0.05AF. 0.10, 6p. 0.25, 6p. 0.5AF, 71p. IssF, 9p.
500V:0.025. 0.05. 6p. 0.1, 6p. 0.25, 7}p.05, 9p.
1000V: 0.01, I 1p. 0022, 13p. 0047, 0.1, 15p. 0-22. 23p. 0.47,
78p.

33pF 40V 64
32F 63V 6

1000pF 16V 20p
.., 10000 25V 25p'

BC109 I3p 0071 13p
8C148 lip 0081 16p

Integrated
Circuits

Screened Wire, Metre 6}p
Twin Screened Wire, Metre ISp

NEW CAPACITOR KITS
-Please send for List

' I 500pF 6-4 ISp47pF 10V 6 p 15000 I6V 23p
47AF 25V 6 P 220011F 10y ISp
47pF 63V 6 p 3300µF64 16p

BC149 12p 0C170 2.3p
BCI82L lip 71543 33p
13C183L lip 2N2926 I 1p
BC I 84L 13p 2N3702 I I p

AA709C 50p
AA74IC S5p
pA723C LI
ZN4 I 4 L1-32

Stereo Screened Wire, Metre lip
Connecting Wire, All colours, Metre 29p
Neon Bulb, 90V Wire Ended 5 for 24p
Panel Neon. 240V. Red, Amber, Clear 16}p

NOTE: ALL STOCK ADVER-
TISED IS SUBJECT TO

AVAILABILITY
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C. T. ELEC1rROPIIICS
NOW AT 267

glow opn-our n. coniponnts shop Th pron... much largr end NI enable u
to hye greater .toclt than w already P.O. Having MI Ill cornponnta undw on roof .11 now
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unelprground Is Chiswick P19. end thr wit no perking restrIctionis

& 270 ACTON LANE, LONDON W4 5DG

AC107 39P
AC125 Up
AC126 2611
AC127 27P
AC128 299
AC176 270

25p
ACY111 309
ACY19 300
ACY20 210
ACY39 550
ACY21 nft
AD140 10p
A0149 SSP
AD181 00
A13162 409
AF114 250
AF115 259
AF118 25P
AF117 250
AF118 SOP
AF172 30p

3011A9 Y28205n
130102 330
BA112 500
BA114 1.
BA156 I5p
BC107 12P
BC1OS 120
B0109 12P
130147 In
13C146 In
BC149 12P
13C153 In
BC157 40
BC150 1917
BC159 159
BC169C ISP
BC182 149
BC113 In
BC1. 1.
BC212 540
130213 1112
BC214 lip
BC2311 12P
BC239 12P

BCY30 40p
BCY31 56p
BCY32 in
BCY33 459
BCY34 Kip
BCY3111 in
BCY39 21-00
BCY55 CI -10
13C570 22p
BCY71 Ztp
BCY72 35p
B0121 ?Sp
B0123 75p
B0124 NP
130131 75p
130132 75p
130153 1Sp
00756 75/0

50111 Et 40
00117 tt 80
BD119 II 55
8E152 20p
9F194 In
BF195 In
BFX29 3011

BFX714 up
BFX85 30,
BFX66 Km
BFX81
BFY10 350
BEY. sop
89150 2sp
BFY51 25,
9EY52 sop
iny5.5 tap
p/Fy90 up
BSW133 .5p
swops go,
BSY95A 12p
C111 50p
0420 lop
80100 15p
130126 .20p

B0127 Sep
130164 $5p
IS100 15p
10103 211p

SEMICONDUCTORS
MJ340 Sly
MJ4211 11.
MJ21101 21.25
MJ2901 U29
LIJE340 50p
MJE370 75p
MJE371 On
MJE520 gip
MJE2955t195
uJeaoss 85p
MM1813 43p
MM1712 10p
MPF102 4541

MPF103
(295457) 350
MPF104
1295450) 350
MPF105
(295159) 4,30
MPSAN 3.511

MPSA10 30p
MPSA56 36p
MPSUO6 7Sp
MPSU58 70p
967135 350
NKT222 250
967401 115p

967104 lOp
91(1773 100
1461774 25p
OAS np
OAIO 20p
0A47 10p
0A70 12p
0A19 129
0A81 In
°AN 10p
0A91 10p
0A200 10p
0A202 1OP
0A210 3512

0A211 MP
OC16 110p

OC19 95p
0C22 55p
0C26 in
0C28 SSP
0C30 110p

0036 ISp
0042 40p
0C14 20p
0045 20p
0070 150
0071 lip
0072 20p
0015 2511

0076 250
0077 40p
0C111 25p
0003 25p
OCIM ISp
OC139 30p
OC140 30p
OC170 250
0C111 lap
0C200 500
00201 11012

0C202 75p
TlPnA 49p
TIP30A 510
TIP31A 62p
TIP32A 74p
TIP33A SI- OS
TIP34A 21.65
TIP35A C3.31
T1P36A 221115
TIP11A ?Sp
TIP42A

SapTIP29B Sap
TIP3OB 61p
TIP3113 70p
11P328 32p
TIP33111 21 12
TIP31B El N2141308
TIP35B 22-11
T1P36B 2344
T1P41B 113p

7194213 lip
TIP29C 71p
TIPWC 71p
TIP31C an
TIP32C 21 05
TIP33C Cl 30
TIP34C 21 00
TIP35C 23.20
TIP36C SC 10

TIP41C
TIP/20 11-111
TI850
ZTX107
ZTX300
ZTX500
ZTX931
ZTX504
Z7X531
ZTX550
11659
9914
9616
N4001
N4002
114003
94004
N4005
91006
94007
9414/1
29690
29607
29698
29706
297060
281700
2N930
291132
291302
291303
2111301
291305
291306
291307

2141309
2141613
291111
292147
292160 099
292217 29p
2142218
292219
292222
292222A 25p
292398
292648 60p

Ho 2N2944 71.64
292001 250in 292905 250In 292006 2311

150 292907 250
100 292921 12p
2011 2N3053 25SOP 29305490pill
SOP 293055 p
25117 2143232 7Ip

Sp 2.3525 1150

811 293702 1411
Sp 2N3703 12p
SP 293704 12p
9P 293105 12p
9P 293706 In

10P 293707 12p
In 2N3706 12p
In 293709 12p
ISO 293771 22.70

7P 293772 2.2- 75
250 293773 12.05
no 293819 35p
260 293920 Sli1N/ 293866.070
150 293904 Up
1SP 293905 250
no 294058 12p
250 294059 In
lip 294060 12p
1SP 294061 12p

2597 2N4128 17p
250 2144286 15p
25p 2144287 150
250 294288 1Sp
2512 2942119 1511
2130 291290 In
259 294414 21.110
200 291871 35p
70p 294920 lip

2845191 On

Op
CCRRSS1;1°05".".. 549
CRS1/20 110p

CF1S1/40 II5p
0051/60 90p
CRS3/10 62p

S 62pCR 3/20
CAS3/40
CRS7/400 ..... 01.90
CRS16/100 45p
CRSI6,200 90p
CRS16/600 71.60
C108B 45p
C10613 70p

top
TIC44 35p
294444 (1 - DO

8110/5004 90p

TRIAGE
TXL221115 6A 400V 115p

19-1
SC400 ti -.0
SCIOE 21.65
SC450 21'70
SCI5E U 10
SC5013 uto
SC50E 22.70
DIAC 2142

. CiAL 0 FFFFF * *
MINIATURE Mai,. TRANSFORMER. PRi
240V. SEC 120 700,4* man. Ninthly
SIN: 30 . 45 i. 40mrn F C 5.3mm
Prp I-n o. 100-110P es. 1 000-141. .111.10.i000-4. 
3 CONE PVC INSULATED MAP. GAEL[.
GREY MLWISO 3. 710 2mm Pric too
ION. 1000.076. 10.000m-2236
11-471611. NV FFFFF FILM CAPACITOR
Size lin . 0.35In . 0 65in P C mount
Prim. 1130-4, 41.. 3p op.
Nay. A.C. SOLENOID. Rovers. opera-
tloo twin coo Size Por. 29 . 14 . Hin
Nip elm
30 unrn ..... 0071 transistors C1.00
25 UNMARKED 4.7v
5.1V. 1.2V. 7 5. 9 1V. 10V Measured and
leased. ci  44
Plw smte voilue required
50 GE Diode 0A47 equivalent 21 Me

TRANSFORMER: DOUGLAS PRI. 0. Hs
200. 220. 240 SEC 25-0.25-04V 24A. VI -I0
 MOP

1111011

25 245 SEC 35-0-35pR 0
04

115.
11

160
SO12214 .1111 - P 0.0

TuuLAR CERAMIC u..&
TRIMMER. (PROF 121.109 AL/
Trot 092 0 a-2 211

li01 0 11-2 n Price .1p .
991 0 Si. 3p

OUANTITY DISCOUNTS PLEASE TELE
PHONE
i000.2F ...rough capecitor sp  
miniatur tubular P C trimm..

3 5-13pF
6-300F top w.
4p wo vs.. non rely 510 

103 VOLTAGE REGULATORS
L005 5V 650mA
L036 120V 50OrnA
Lo37 IS 450mA 21 so..

LINEAR 1.C.1
1 643091( 5V. 1A. VOII-

494 Rep. cll.
L.14723C 2.37V. 150mA

Voltage Rag 21.85
MFC4000 250m W Audio 1111.

TBA600 5Watt Audio 21.9
709C Op Amp Di L /

TON .5.6

741C Op Amp 414 --""

D.I.L./T1399 , 56P
7480 Op Amp D.I.L. 75p
747C Mai Op Amp 21-20
Z9414 Radio I.C. S. 21- OS

TADIN) Radio I.C.
Inc. Filter 21110

71-55
CCA30A3°1111

56
£1.-,..,,,,,,,..
II -20az-ix,

11. - ..... - £1.
CAB348 op
CA3048 U-36
CA30/5 3149
CA30900 3415
MC1303L 2244
SP478023 IIW Audio I C.

with circuit .... 21.75

BRIDGE RECTIFIERS
9/02 1A 2005 St p
130164 1.4A 200V 57p
AIDA952/2

IA 1005 Up

ZIRIR DIODES
' Strips 400mW
3.3V -3V, 5% 1111

' I. 5W range ... 25p
10W Hinge Up
L.E.D.
TIL209 2911

HP5082 Illp
MA20621 so
L.D.R.
ORP12 Op
NESSS TIM*, tap VEROROARD

422,

3f
31
17
17

P.
SP
100.0
500
500
Pr...

0 , 0 Is
3f 32, 23p
5 3. 350

34 390 no
5 400 no
24 21 05 719
30 21 42 ti 12

INS TOOL 72p 112,5

F CUTTER 52p 52p
PINS SS by fop
Pd. DS lata ny
PINS SS . so 21 so
PINS DS CI ta II 20

COrrct June 12

2115194 51.11)
25P 40360 30p
2$p 40361 sap
20P 40362 56,

np

METAL
ALUMINIUM 000011 tDEAL
AND P.C. SCREWS
AB/ 2r Long
ABS
AE9
ABIO
WW1
A1312
00 12
AB. 7-
A1315 8'
ABI6

AE117 10"
ABCs 12-
AB. 12-
ALUMINIUM 50305 WITH
FOR PRIE.AMPS. ETC.. USING

AE120 0 Lon, 9 wide 32' High
2 High at front 6' Slop,
w. P x Swop.

ARV As above our IS long
A1322 As atm. out 12 long

11001111
fOR VIRCIROARD WITH RASE

I Wide ti- High Sip
NO

1 Sap

1 en
t 449
2 Pep
24 asp,..

11-U
"k

3 CI - se
3 '89

3 CI .1141
LOPING TOP DIAL

SLIDER CONTROLS
St 12901. LIEU
to front

5240[211/

DIGITAL
597400 20p
597401 20p
597402 20p
SN7403
S97404 20p
S847405
S97408 30p
S97407 30p
51474011 20p
S97409 45p
597410 20p
597411 23p
597412 42p
S97413 30p
S97416 30p
597417 30
S97420 20p
S91422 4ap
997423 Np
S847425 Np
SN7427 429

QUANTITY DISCOUNTS

INTEGRAL
597426 50p
597430 20p
SN7432 42p
5.7433 ?Op
S97437 11567

SN74311.1 65p
597140 nip
597441AN ?Sp
SN7112 TSp
5117443 01.00
5N7445 U-00
5847116 52.80
597447 91-75
597118 C1.75
597450 Np
SN7451 Np
S97153 100
S847451 20p
SN7460 3011

597470 30p
SN7472 300

-12+ 10%

CIRCUITS
SN7473 Op
597474 40p

SN7476 s5P
SN74110 SOP
S974111 El -25
S97412 In
S1174113 [1.00
SN7484 900
S141486 ISp
S97490 750
S97491AN ET 00
597492 75p
S447493 750
S97494 800
SP47495 Np
SN7496 01-00
SH7197 01-25
SN74100 51 - 50
S974101 CT 45
S974105 21 OS

25. 15% 100 -.

SP47107 Np
$971110 Sip
S8174118 51.00
S11 19 C1-10
5914174121 In
SN74122 21-35
SN74123 23.70
5974141 21 - OS
SN74145 ETU
S974150 2.3 35
6974151 51.10
S974153 t1.35
51474154 £2.81
SN74155 CI - 55
SN14156 21.55
ON74157 C1.11111

SN74160 22611
S1174161 t2111
SN74162 C3-40
S974163 C3.40
08/74184 03 /5
S8/74165 44.110

20%.

5974166 t4- if
0971167 25-25
0974170 04.10
5974174 C2.00
SN74175 t1 AS
SH74178 21.10
S974177 E1.10
S971180 2755
S171741111 27.00
S97/182 0-00
5974184 22.15
S9741115A t2.10

NEW SERIES ISTOR DATA BOOKS
DA USA Brinti 3 Iron..or Carac-
...... 21421 -296269 all numbor

2 3,42 Thyrietor.Treac. Mae Put. WT 3 DT. Jo... Tra.mtor Charac
..... 250 2413 2SC 290 nurnbere

4 DvT Diode. Comparison Table.
5 Band I TranMstor charscternalc

European num AC OF SC. SF *lc
6 TVTboTora:wignior..Eno,,u,onyacieonntnT.acw000n.....nd

.tlrn.:uc:,01,
PRICE Ct 10 pitr book CI per 6 000140 Inc

SN74190 21-1S
SN74191 21. IS
SN74192 U 55
S914193 2200
S9711124 U. SO

VII VU M Ca..The V41 la ca.... -20 io - 3 end 0-100% .m.alt.ionp.irt
aultabl firir use   reCOrdlnr) level Meter Or w

j:LP:gaty'f';0 A. hownal nista..e7 600 ohms
Dinfonitions:40 . 40 . 29mrn

S974195 21-15
SN74106 21-50
5971197 21.50
SN74198 14.10
3974190 54.10

ALSO STOCKED
Electrolytic Capacitors Mallard. Sprague. Lori*, etc

n Saw. Mi. Ce0acitors. we
;:slYiro'nri. 4;!tfr.P7:tiritiometorm arbon. ...wounPr.... Rectiiinoer muimurn Ante. Swdoring Irons
switch. rotary wide. mpg,* wc Canto veroboar0

unless of.rwi. stet.. prier. we
EXCLUSIVE of V A T Pk.. add 6%
to 11 ordors Carriage orders Linder
Os - 20p 0.71 25 peel free

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK, W.4
MICROPHONES TWEETERS CASSETTES

PRICES INC VAT PRICES INC VAT PRICES INC VAT
CT5 Cone Tweeter Froq 3000-15000Hz Cron- C60 C90 C122CM. Crystal Lapel Microphone with Lead and over frog 300011z Imp 8 ohm. Unable/ for BASF LH Sap 21.21 ET 78

Plug Np oyster. up to 10 welts RMS 21 60 MEMOREX
CM20 Goner& purpose Crytal Micropho. 51.9 CT1138 Pressure Unit Typo Tweets Fr. MROX2 0.1de Np 01.22 51.75
CM73 Crytal Stick Microphone with Switch 1500-16000811 Crosovor frog 3000812 CROX2 01.47 11.91 -

Load and Plug . . . . 22-28 Imp 8 ohm. Suitible for enter. up to 20 PHILIPS Up CT 10 11-/3
C092 Omni DiroctiOnal Capacitor Micr0PhOn watts RMS .. . . 22 60 OTT Dicounts 12-10%. 24-15% 36-20% 60-25%

with built -In Preamplifier. Cable and Wind- CT10/16 A. above but 16 ohms 22 60 SPEAKER GLOM.hi.id 214 BO DT33 Dome Twos., W. 2000-18000Hz Cross- Available in Black or &inn. Appro. width 541n
C096 CardiOld Camel., Microphone as above. over frog 3000Hz Imp 8 ohms Suitable for 21-75 yd.

both types with Switch. both 600 ohms £11-011 enter. UP 10 40 wain 25711 HEADPHONES
DOI Cumitto Dynamic Microphon with Plugs FF27 Dorn Tweeter Frog 2000-2000014z Cron- TYP H-202 Foeturn. Mono/ switch. Volume

for signal and Wopaitart. 200 Ohm.... .. 52.90 over frog 300011z Imp 8 ohm. Suitable for controls on sch channel Fri. msponse 20-20 09011,
DD5 Electret Piping Microphone. on table eland system's up to 30 wet% RMS 24-011 imp.ance 4-16 ohms 24.54

with geouneck and .witch. 600 ohm 214.00 FF28 Horn Tweeter. Fri. 3000-20000Hz Cron- TEAK YE ..... 0 SPEAKER CABINETS
DD6 Lavalier Microphone with Windshield, over frog 300092 Imp S ohms Sultsblo for For 8 . Sin Speaker Size 97 13;  54 22 Si

Lavallor Cord. 6 metros Cable. 600 ohms 0.1011e up to 20 watt. RMS 39.35 Sin - Tweeter 7 i - 111 . 54 ES. SO
.. 211.20 HT15 Horn Tw.ter Frog 2000-18000142 Cross- 13 .21,n TN - 11 6 55 15

DM18HL Dual impontianc Dynamic Microphone over frog 3000Hz Imp 16 ohms Suitable for 13 . Sin  Two..., 72 75, - iff Si Si
with do. Mand. 600 ohms75Okil . C10-50 systems up to 30 watts RMS CON 12in - Tw.t.r 151 18  54 . N

01473 Omni Directional DynarnIc Microphone HT21 Horn Tweeter Frog 2500-20000Hz Cross- VALVE AMPLIFIERSwith dirk stand. 6 modes Cable and Plug. over hag 3000Hz Imp 8 ohms Sultan. for PRICES INC VATSOlal ..2114141 systens up t010 watts RMS .. till -211 Robust unit. suitable for most PA. DPCO unisDM81 Rome,* Dynamic Microphone. Gauen,. 1.19710 Horn Tweeter Fmq 2000-181111092 5 wilt 2 inputs. Vol. Treble Bats Controls 212 S4type with Plugs 200 ohms 01.90 Croupy*, frog 3000Hz Imp 0 ohm. Suit- 15 watt 4 inputs. Vol. Treble Bass Control 224 SODM82 Remote Cos.1147 Cardioid Microphone able for system. up to 30 watts RMS LOH
with Plugs 200 ohms 0.40 30 yowl 4 inputs. Vol. Treble Bass Condole 221 SO

DM94 Omni Directional Dynamic Microphone SO watt4 inputs. Vol. Trebl Baas Control 236 SS

with Slide on Windshiold and Switch sokn 29 50 150 wan 4 inputs with 110 rotea
ol .

pa
114 bass 275141

vol controls
DM614 Pencil Typ Dynamic Microphone with plus master v

Cobh, Lays., Cord and Base 5090 03 20 CROSSOVERS 500 watt 4 inputs each with indopondenl vol.
PROMS Lavelle, Capacitor Micropho. with Tie PRICES INC VAT Pablo and bass controls 010. 0111.11 ,11.1.,

Clip 5.8 metres Coal. 600 ohrni . 216 00 CN23 2 Way Croeover Network Imp 3 ohms .1 control £114 SO

PROM. Omni Directional Capacitor Micro- Crown.. 3000Hz Suiten* up to IS watts MICROPHONE MIXERS
Phone with 6 motr. Cat. 600 ohms 230-00 RMS ITU PRICES INC VAT

PROM20 Uni.DirectiOnal CapeCitor Microphone FF5 3 Way Croseovor Nlwork Imp 8 ohm. FF1 4 Channel Mono MI., and Proamplifior
wIM 6 med. Coble 600 ohms ... 032 00 Crosso.r frogs 1000 end 5000Hz Suitable with Individual shin controls Battory

PROM25 Capacitor Boom Arm Microphone with up to 25 watts RMS . U-31 coquet. 226 00
Arm. two WinatnIales. Cable 600 ohms 034 60 FF30 3 Way Crossover 8ntwork Imp 8 ohms FF10 7 Channol Stern) Mi.r and Proamplther

UD5OHL Cardiold Dual impedance Microphone Crosover freq. 1000 and 500014z Suitable with mdiyiduel slide controls Eisns,
with Switch. 6 met.. Can* end Plug 600 up to 25 mitt. RMS .. . UAW operated 234 50
Ohmsr50k21 .. ... .. .912.00 5975 2 Way CrOssovor Network Imp I Ohn. FF11 Stereo Frequency Control. and Pro -

200C Slim Lino Crystal Microphone with Switch. Crossover 3000Hz. Suitable for systems up amplifior, woes fm slide centre* Bane.
Cable and Connector Use to 15 wit. RMS .. . UN opentrul 234 06

All mall order and enquiries to 270 Acton Lane Tel. 01-994 6275
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TRANSFORMERS
SAFETY MAINS ISOLATING TRANSFORMERS

Prim. 120 240V. Sec 120 240V Centre Tapped and Screened
ALSO AVAILABLE WITH 115,120V SEC. WINDING

Ref.
No.
07
49
50
51
52
53
54
SS
56
58

VA Weight Size cm. P & P
(Watts) lb oz [ p

20 I 7.0 x 6.0 x 6.0 2.55 30
60 3 I 9-9 x 7.7 x 8.6 3.79 36

100 5 9.9 8-9x 8.6 4.17 52
200 8 2-1 x 9.3 x 10.2 7-39 52
250 13 I 2.1 x 11-8 x 10.2 945 67
350 IS 4.0 x10.8 x 11.8 11-35 82
500 19 4.0 x 13,4 x 11'8 1340
750 29 74x 14.0x 140 21.20

1000 38 7.2 x 16.6 x 14.0 27.40
2000 60 21.6x 15.3x I8.1 4925

AUTO TRANSFORMERS
Ref. VA Weight Size cm. Auto Tops
No. (Watts) lb oz
113 20 1 0 5e. 51 x 45 0-115-210-240

64 75 2 4 7.0 x 6.7 x 6 I 0-115-210-240
4 150 3 4 8 9 x 7.7 x 7.7 0-115.200-220.240

66 300 6 4 9.9 x 9 6 x 8 6
67 500 12 8 12.1 x 1 14 x 104
84 1000 19 8 14.0 x 13.4 x14 3 ,,
93 1500 30 4 14.0 x 159 x143
95 2000 32 0 17.2 x 16.6 x 14.0
73 3000 40 0 21.6 x 13 4 x 18 1

P&P
p

1.34 22
264 30
3.18 36
6.19 52
8.33 67

13-50 82
17.50
25.35
32-80

CASED AUTO TRANSFORMERS
115 500W enclosed former, with mains lead and two I I5V
outlet sockets, L9.49, P & P 67p. 20W version, £1.02, P& P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200.250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight Size cm, Secondary Windings P & P
No. I 2V 24V lb oz L p
III 0.5015 B 4.8x 2.9x 3.50.12V at 0.25A x 2 1'34 22
213 1.0 0 5 I 4 CI x 5.8x 480.12V at 0-5A x2 1-58 22

71 2 I 1 12 7-0x 6.4x 6.10-12V at IA x 2 2.09 22
18 4 2 1 12 8.3 x 7.7 x 7.0 0.12V at 2A x 2 2.95 36
70 6 3 3 8 8.9 x 8.0 x 7.7 0-12V at 3A x 2 3'52 42

108 8 4 S 8 9-9 x 8-9 x 8'6 0.12V at 4A x 2 3.96 52
71 10 5 6 4 9.9 x 9.6 x 8-6 0-I2V at 5A x 1 4.67 52

116 12 6 6 12 9.9 x 10-2 x 8.6 0-I2V at 5A x2 5.61 52
17 16 8 8 12 12.1 x 9.9 x 10.2 0-12V at 8A x 2 722 52

11S 20 10 I I B 14.0 x 9.6 x 11.8 0-12V at 10A x 2 9.20 67
187 30 15 IS 13 14.0 x 12.1 x 11.8 0-12V at 15A x 2 1694 82
226 60 30 32 0 174 x 15.3 x 14'0 012V at 30A x 2 2250

30 VOLT RANGE
Ref. Amps Weight Size cm. Secondary Taps P & P
No. lb oz i p
112 O'S I 4 6I x 5.8 x 4.8 0-12-15-20-24-30V 1.56 22

79 1.0 2 4 7.0 x 6.7 x 6.1 2-11 36
3 2-0 3 4 8.9 x 7.7 x 7.7 3 18 36

20 3'0 4 8 911x 8.3 x 8'6 . ,. 3-96 42
21 40 6 4 9.9 x 9.6 x 8-6 4-67 52
SI 5-0 6 12 111 x 8-6 x 10-2 5.83 52

117 6.0 8 0 12-1x 9.3x10.2 - 6.94 52
BO 13.0 12 0 121 x 1143 x 10-2 9-00 67
89 10-0 13 12 14.0 x 10'2 x11.8 11.36 67

SO VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Tops P & P
No.

02 05 1 12 7.0 x 64 x 6 1 0-19-25-33-40-50V 209 30
03 1.0 2 12 8.3 x 7.4 x 70 3'08 36
04 2.0 S 8 7.9 x 8-9 x 8'6 4.26 42
05 3.0 612 9.9 x 10.2 x 8.6 ., 5.79 52
06 4.0 10 0 12-1 x 10.5 x 10.2 7.69 52
07 612 12 0 14,0 x 10.2 x11.8 .. 11-38 67
18 130 18 0 14.0012-7 011.8 12.40 97
19 10.0 25 0 17.2 x 12-7 x 14.0 18.62

60 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Tops P & P
No. lb oz

1124 0.5 2 4 7.0 x 6.7 x 6.1 0-24-30-40-48-60V 112 3'E.
126 1-0 3 4 8.9 x 7.7 x 7,7 2.97 36
127 2.0 6 4 9.9 x 9'6 x 8'6 4.67 42
125 3.0 8 12 2.1 x 99x 04 .. 7.11 52
123 4'0 13 12 2.1 x11.8 x 9.20 67

40 5-0 12 00 4.0 x 10.2 x 1083 67
120 CO IS 8 4.0x 12.1 x 1.8 13.35 82
121 8.0 25 00 4.0 x 14.7 x 1'8 1501
122 10.0 25 0 7.2 x 12.7 x 4 0 19-60
189 120 29 00 7-2 x 14.0 x 40 2160

MINIATURE TRANSFORMERS
Ref. mA Weight Size cm.
No, lb oz
238 200 2 2.8 .2 6 x 2.0
212 IA, IA 4 6 1 x 5 8 x 4 8

13 100 4 3 9 x 2-6 x 2-9
235 330. 330 4 4.8 x 2.9 x 3 5
207 500,500 100 6- I x54 x48
208 IA, IA I 12 7 0 x 6-4 x61
236 200.200 4 48o2-9'.35
214 300, 300 I 4 6 1 x 5.8 x 4.8
221 700 (d.c.) I (1 7 0 x 6 1 x 6 1

206 IA, IA 2 12 8 307707.0
203 500,500 2 4 8 3 x 7.0 x 7.0
204 IA, IA 3 4 89077077

WITH
Volts

3.0-3
0-6, 0-6
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

'Carriage via B.R.S.

SCREENS
P&P

p
1.44 10
1.67 22
1.23 10
1.67 10
2.23 22
3.00 30
1.67 10
1.76 22
1.55 30

4.05 38
3.10 38
3.15 38

PLEASE ADD 8", FOR V.A.T.
INCLUDING P. & P.

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST

131PRE-PAK
,STEREO DECODER,

E4.50

Ready built unit, ready for connection to the I.F. stages of
existing FM Radio or Tuner. A tell tale light can be con-
nected. The unit is a small printed circuit, no further
alignment necessary. L.E.D. is recommended as the indi-
cating light, suitable device available from us at 25p.
Instructions included.

3 WR.m.s.I.C. AMP
only £1.65

ncl. P. & P.
Order Code 1.C.A.I.

On P.C. Board with all components or 2
on one board for L2-60. Order Code
I .C.A.I/S.
These amps. are supplied with a free book-
let on connecting up, specifications and
easy -to -build projects using the 1.C.A.1

5W & 10W AMPS

5W ONLY £1.80

lOW ONLY £2.26

incl. P. & P.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 2iin r !fin. The SW
Amp will run from a 12V car battery making it very suitable
for portable voice reinforcement such as public functions. Two
amplifiers are ideal for stereo. Complete connection details and
treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts are available for quantity
orders. More details on request. Cheapest in the U.K. Built
and tested.

Now available for 5 &1OW AMPS

I BIPREPAK

Pre -assembled printed circuit boards 2in x Sin
available in stereo only, will fit 0.15 edge connector.
Stereo Pre -Amp I (Pre I). This unit is for use with low
gain or ceramic pick-up cartridges. Z110
Stereo Pre -Amp 2 (Pre 2). This unit is for use with
magnetic pick-up cartridges. £1.55
Stereo Tone Control (STC). This unit is an active
tone control board and when used with the right potentio-
meters will give bass and treble boost and cut. £1.10
Instruction leaflet supplied with all units. Post and
packing included in prices.

Min NINO mm Elm =i=
enclose L (7\

IOW Amps/ Stereo Pre -Amps I

Decoders/ 3W Amps/ SW Amps 
Stereo Pre -Amps 2 Stereo Tone ControlsI (Please insert quantities and delete those not applicable). I

Name
IAddress

Dept. A, 222/224 West Road, II
Westcliff-on-Sea, Essex SSO 9DF.
Telephone: Southend (0702) 46344.

Co. Rogrt No.820919
lia elm am aim Imo mum =in
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and make no mistake
AUDIOTRONIC Model ATM1
Top value 1,000
opv pocket multi.

O 1 000
volt AC and EX.
DC current 0.1mA/
100mA. Resistence:
0/150k ohms.
Decibels: -10 to
+22dB. Size 90 x
60 x 28mm.
Complete with
test leads.

OUR PRICE £3.25

-sr

P&P 15p

MODEL HIOKI 730X
30,000 opv. Over
load protection.
8 30.60 300 600
1200V DC 1280/
120/600.1200V AC
613,0A
30mA 300mA
2K 200K
2 Meg Ohm

10 to 63dB
OUR PRICE £7.50
P&P 30p

AUDIOTRONIC Model ATM5
Jewel movement,
attractively moulded
case with edgwise
ohms adjustment.
Ranges: 0-3/15/150/
300/1200V AC,
(2500 opr). 06/30/
300/600V DC,
15000 opv). 0.300
 A/0-300mA DC.
Resistance: x 10 &
x 100. -10 to +16dB.
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.
OUR PRICE f3.95 P & P 20p

U4324 MULTIMETER
High sensitivity, over -

0.6/1.2/ /12/307
20, Rangesv. :

50/120/600/1200V
DC. 3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600rnA/3A DC.
03/3/30/300mA/
3A AC. Resistance:
25/500 ohms/0.5/5/50/500k ohms/5
Mohms. Decibels: -10 to +12dB. Size
167 x 98 x 63mm. Supplied comp.
late with test leads, spare diode and
instructions.
OUR PRICE £8.00 P&P 30p

HIOKI 750X VOLT-OHM-
MILLIAMETER
43 ranges: 0-0.3/0.6/
1.5/3/6/12/30/60/150/
300/600/1,200V DC.
0-3/6/15/30/60/120/
300/600/1,200V AC. -
Current: 0-30/60u A/
1.5/3/15/30/150/300
mA/6/12A. Resistance:
0-3/300k/3/30Mohms.
Decibels: -10 to .17dB. Output:-
0-3/6/15/30/60/120/300V. Accur-
acy 2 3% DC, t 4% AC. Sensitivity:
50,000 opv DC. 5,000 um AC.4 inch
meter. Built in protection. Size: 57 x
102 x 153rnm.
OUR PRICE £11.95 P&P 40p

KAMODEN 360 MULTIMETER
Hph sensitivity.
DC 100kolnN
AC 10kohmN
5" mirror scale,
overload protect-
ed. Ranges: 0.5/
2.5/10/50/250/
1000V DC. 5/10/
50/250/1000V
AC. Current:
0.01mA/0,5/5/50
500mA/10A.
Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/10016 ohms.
Decibels -20 to
+62dB. Battery operated. Size: 180 x
140 x 80mm. Supplied complete with,
test leads etc.

OUR PRICE £17.50 P & Poop

TE65 VALVE VOLTMETER
2I.85Talre9D. CA volts

volts 15-1500V.
Resistance up to
1000 M0Vegohms,
200/24 AC

.3 probetk;-pe"t .
and instructions.
OUR PRICE £17.50 P&P 50p
Additional probes available:
RF 0.12, HV 0.50
LB3 TRANSISTOR TESTER
Tests ICO and B.
PNP/NPN. Operates
from 9V battery.
Instructions supplied.
OUR PRICE
£3.95 P&P 20p

TMK MODEL 111 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large 4%"
mirror wale. Size:
149x 117x6Ornm.
0.3-12000V DC.
3-300V RMS AC.
8-800V P.P.
DC current 0.12-
12rnA. Resists°e
up to 2000MOhms. Decibels: -20 to
.51dB. Supplied complete with reeds
and instructions.
OUR PRICE £18.50 P&P 20p

MODEL AF.105 VOM
60.000 opv. M irror
scale. Meter
protection.
0/-3/3/12/80/120/
300/600/1200V DC
0/6/30/120/
300/600/1200V DC
0/300A/6/
80/300 mA/
12 Amp. 0/10K/
1m/10m/100
Meg Ohms 20 to  1748.
OUR PRICE £12.50 P&P 30p.

MODEL TH12
20,000 opr. Overload
protection. Slide switch
selector. 0/0.25/2.5/10/
50/150/1000V DC. 0/10/
50/250/1000V AC. 0/
50uA/25/250mA DC.
0/3k/30k/3013t/3 Met/ohms -20 to
..150dB.

OUR PRICE £5.95 P&P30p

HIOKI Modal 720X VOM
A versatile,
accurate mimeo-
np e

1l2000
50

100000/50D0.0/10,1/25V/k

AC.-5uAV0. /
25MeArns.2

gol

OUR PRICE
£5.97
P&P 30p

U435 MULTIMETER
20,0000.. Renew;
75criV/2.5/10/25/
100/250/500/1000V
DC. 2.5/10/25/100/
250/500/1000V AC.
Current: 50uA/1/5/
25/100mA/0.5/2.5A
DC. 5/25/100mA/
0.5/2.5A AC. Resist.
ance: 3/30/300k
ohms. Sic.: 205 x 110 x 84mm. Sup
plied complete with leads, crocodile
clips and steel carrying case.

OUR PRICE E8.75 P&P 30c

TMK MODEL TW5OK
46 ranges, mirror
scale. 50k/V DC
50k/V AC.
DC Volts. 0.125/
0.25/1.25/2.5/5/10/
25/50/125/250/
500/1000. AC Volts
1.5/3/5/10/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25/
50/250/500mA/5/
10A. Resistance.
10k/1001c/1 Meg/
10 Meg ohms. -20 to +81.5dB.
OUR PRICE £12.50 P&P 20P

TMK 100K LAB TESTER
100600opy 6IS"
scale. Buzzer
short circuit check.
Sensairity 100,000
opv DC. 5kN AC
DC Volts: 0.5/2.5/
10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/10/
10/100/500mA/2.5/10A. Resistance:
1k/10k/100k/10 Meg/100 Meg ohms.
Decibels. 10 to +49dB. Plastic case
with carrying handle. SM.: 190 x 172

99mm.
OUR PRICE £19.95 P&P 30p

LB4 TRANSISTOR
TESTER
Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V
batteries. Complete
with instructions etc.
OUR PRICE
£4.50 P&P 20p

HIOKI MODEL 700X
100,000opv. Overload
protection. Mirror scale.
0.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC.
1.5/3/6/12/30/60/150/
300/600/1200V AC.
15/30uA/3/6/30/60/
150/500mA/6/12A DC.
2k/200k/2M/20MOhms
-20 to 163dB.
OUR PRICE £14.95 P5iP30p

370WTR MULTIMETER
Features AC current
ranges. 20,000opv.
0/0.5/2.5/10/50/
250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/10/100
mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k/50k/500k/
5 Meg/50 Meg.
Decibels: -20 to 162dB.
OUR PRICE E19.95 P&P 30P

U4341 Multimeter &
Transistor Tester.
27 ranges. 16,700r.
Overload protected.
Ranges: 0.3/1.5/6/
30/60/150/300/900V
DC. 1.5/7.5/30/150/
300/750V AC.
Current: 0.06/0.6/
6/60/600mA DC,
0.3/3/30/300mA AC.
Resistance: 0.06/
0.6/2/6/20/60/200k ohme/2 Mohr..
Battery operated. Supplied complete
with probes, leads and steel carrying
case. Size: 115 x 215 x 90mm.
OUR PRICE E10.50 PAP 30p

MODEL PL436
20.0000Pv DC -
8000 ow, AC.
Mirror scale
6 312 30 120
600V DC.3.30/
120/600V DC.
50/6000A/60/
800mA.
10,100K, 1 Meg/10 Meg Ohm.

20 to 48dB.
OUR PRICE £6.97 P&P 30p

U4312 MULTIMETER
extremely sturdy
instruMent for
general electrical
use. 667opy.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. 0/300uA/
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1.5/6/15/
60/150/600rnA/
1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.
OUR PRICE E9.75 P&P 50p

Model HT10084 MULTIMETER
Overload protected.
shock proof circuits.
9.5uA Meter with
mirror wale. Sensitivity
100kV. Polarity change
switch. Ranges: 0.5/2.5/
1./50/250/500/1600
Volts DC. 2.5/10/50/
250/1,000 Volts AC.
DC reststence" 0-20/
200k/2/20 Meg. ohms.
DC current:- 10/250uA/2.5/25/250
mA/I0A. AC current: -0-10A. -20
to .62d13. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79rnm.
OUR PRICE £17.50 P&P 4.0p

KAMODEN 72.200 Multitester
High sensitivity
tester. 200,000 opv
Overload protected
Mirror wale.
Renew -0/.06/.3
3/30/120/600/
1200V DC. 0/3
12/60/300/11200
V AC. 0/6uA/
1.2mA/120mA/
600mA/12A DC
0/12A AC. -20 to
.83dB. 0/2k/200k/
2 Meg/200 Megohm .
OUR PRICE £22.50 P&P 30p

S100TR MULTIMETER
TRANSISTOR TESTER
100.000opy. Mirror
w le Overload
ptection. 0/0.12/
0.6ro/3/12/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0/10k/I Meg/
100 Meg.
-20 to 050dB.
0.01-0.2 MFD
Transistor tester measures Alpha, Beta
and ICO. Complete with .nstruc ions.
batteries and leads.

OUR PRICE £19.95 P&P 25p

U4323 MULTIMETER
20,000opv. Simple ,-
unit with audio/IF
oscillator. Suitable
for general receiver
tuning. Ranges:
0.5/2.5/10/50/250/
500/1000V DC.
2.5/10/15/250/500/1000V AC. 0.05/
0.5 660 500mA DC Resistance
010. x 100, x 1.000. x 10.000 (50t(
50051. 50kt/centre scale)
Battery operated. Size: 160 x 97
40min. Supplied in carrying ease corn.
plata with test leads.
OUR PRICE £7.00 P&P 300

U91 Clamp VOLT
AMMETER
For measuring AC volt
age and current without
breaking circuit. Ranges
300/600V AC. Current

Aa25/100/250/500A
urecy 4%. Size 283 s

94 x 36mm. Complete
with carrying use, leads
and fuses.
OUR PRICE £10.50 PAP 30p

MODEL 500
36000 opv with
overload protect -
lion. Mirror wale.
0/0.5/2.5/10/25/
100/250/500/
1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50..1A/5.150/
500mA. 12A DC
0/60k/6 meg/60 megohms.
OUR PRICE £13 95 Carr. paid
Leather case for above E1.75

MODEL AS.1000 VOM
100.000 opv.
Mirror scale.
Builtin meter
protection. 0 3
12 60 120 300

00 1200V DC.
6 30 120 300

00V AC.0 10pA
60 300mA
Amp 0 2K

00K/2M 200 Meg
Ohm 20 to 17dB.
OUR PRICE £17.50 P&P 30p.

U4317 MULTIMETER
High sensitivity
irstrument for field r
and laboratory work. L
Knife edge pointer, s

86rnm mirror scale.
Overload protection.'
Ranges: 100mV/
0.5/2.5/10/25/50/100/250/500/1000
V DC. 0.5/2.5/10/25/50/100/250/
500/1000V AC. Current: 50uA/0.5/
1/5/10/50/250mA/1/5A DC. 0.25/
0.5/1/5/10/50/250mA/1/5A AC. Res.
istance: 0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: -5 to .1048
Battery operated. Size: 210 x 115
90mm. Supplied in carrying case cons
plete with leads.
OUR PRICE £15.00 P&P 400

CI5 PULSE OSCILLOSCOPE
F d'spl y f p Ised
and periodic wave-
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMS/mm: 0.1-251
HOR. AMP. Band-
width: 500kHz.
Sensitivity ay 100kHz
VRMS/mm: 0.3-25
Preset triggered sweep
1-3000usec. Fr. running 20-200
kHz in nine rang. Calibrator pips.
220 x 360 x 430nn. 115-230V AC.
OUR PRICE E39.00 car, paid

KAMODEN HM720B FET VOM
Input impedance 10
Megohms. Ranges.
0/.25/1/2.5/10750/
1000V DC. 0/2.5/10
50/250/1000V AC.
0/25uA/2.5/25/250
mA DC.
0/5k/50k/500k/5 M
500 Megohnis
OUR PRICE
£21.00 P & P 40p

MO DEL U4311 Sub -standard
Multi -range Volt -Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale length
165mm.
0/300/75001/
1.5/3/7.5/15/
30/75/150/300/
750mA/1.5/3/
7.5A DC. 0/3/
7.5/15/30/75/
150/300/750mA/
1.5/3/7.5A AC.
0/75 /150/300/750mV/1.5/3/7.5/15/
30/75/150/300/750V DC. 0/750mV/
1.5/3 /7.5 /15 /30 /75/150/300/750V
AC. Automatic cut out donee. Stapp.
lied complete with test leads, manual
and test certificates.
OUR PRICE E4900 P&P 50p

RUSSIAN C116 Double Beam
OSCILLOSCOPE
5 MHz pass bend.
Sep YI and Y2
amplifiers. Mistime-
.. 5" x 4" CRT.
Calibrated trigcred

to 70 i"°milli-sac/em.
Free running time
Wee, 50Hz -IMHz.
Built-in time base
Calibrator end amplitude C.elibrator.
Supplied complete with all a.eseories
e nd instruction manual.
OUR PRICE £87.00 core. paid

ALL PRICES
EXCLUDE VAT

SWR METER Model SWR3
Handy SWR meter for
transmitter *moons align
ment, with built-in field
strength meter. Accurwy
5%, Impotence 52' Indic-
ator IOWA DC. Full
wale 5 section collapsible
antenna. Sue 145. 50 x
60mm
OUR PRICE E4.25 P&P 30p

Also see following pages
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MODEL TE15
GRID DIP METER
Transistorised. °est-
eem es Grid Dip,
Oscillator. Absorb-
tion Ware Meter and
Oscillating Detector.
Frequency raNe
440kHz-280MHz
in six coils. 500uA
meter..9V bettery
mr:t rips ..S4a4..

OUR PRICE £19.95 P&P 30p

TRANSISTORISED L.C.R. A.C.

BR/8' MEASURING BRIDGE
A new portable
bridge offering

If). excellent range and
acy et lo.

.41) costaccur Resistance:-e 6 ranges: 0.1
ohm -11.1 megohm t 1% Induct-
ance: 6 rang.: 1 microhenry-111
henries 3 2% Capacity: 6 ranges:
lOpf -1110 mfd t 2% Turns Ratio:
6 ranges: 1:1/1000.1:11100 t 1%
Bridge Voltage at 1.000cps. Opera.
ted from 9 -volt battery. 100 micro -
amp meter indication. Size 71-x
6 x 2"

OUR PRICE £25.00 P&P 30p

POWER RHEOSTATS
High quality ceramic
ostruction. Wind.

ings embedded in
vitreous enamel.
Hee. duty brush
wiper. Continuous
rating.
Single hole fixing. Yi" diameter shafts.
Bulk quantities available.

25 WATT 10/26/60/100/600/1000
2500 ohms. £1.15 P&P 113p

50 WATT 10/50/100/260/600/
1500/5000 ohms.

£1.62 P&P 10p

100 WATT 1/5/10/25/50/250/500/
2600 ohms. i00 Ohms

£2.34 P&P 15p

EA41 REVERBERATION
AMPLIFIER
Self contained,
transistorised.
battery operated. .4.

Simply plug in
microphone, guitar etc. and output to
your amplifier. Volume control and
depth of reverberation control. Beau -
walnut cabinet. 184 x 77 x 108mm.
OUR PRICE £7.50 P&P 30p

TE16A TRANSISTORISED
SIGNAL GENERATOR
5 ranges 400kHe
to 30 MF1z. An
inexpensive
instrument for
the handyman.

beOperates on 9V
te,Y Wide

scal eread800kHz
modulation.
Size: 149 x 149 s 92mm. Complete
with instructions and leads.
OUR PRICE £8.97 P&P 30p

CP110 CHASSIS PUNCH SET

Carefully machined top grade steel.
Contains 1/2", 5/8", 3/4". 1" and
1 1/8" punches complete with gripper
and accessories.

OUR PRICE £3.00 P&P 40p

LHO2S STEREO HEADPHONES

phones with
Light weight head.hones

with padded(ear
pieces. 4/16 ohms

20-20,000Hz.
Complete with 6'
lead and plug.

OUR PRICE £1.97 P&P 30P

FM TUNER CHASSIS
6 transistor
high quality
uner. Size

only 153
101 x 63mm
3 IF stages.
Double tuned
discriminator.
Ample output to feed most amplifier,.
Operates on 9V battery. Covers 88-
108MHz. Ready built, ready for use.
Fantastic value for money.
OUR PRICE £8.95 P&P 20p
Stereo Multiplex Adaptor C5 95 extra

OHO2S STEREO HEADPHONES
Wonderful value
and excellent
performance
combined. Adjust.
able head band.
Impedance 8 ohms.
20-12,000Hz.
Complete with
lead and plug.

OUR PRICE £2.25 P&P 30p

KE630 3 Station INTERCOM

Master and two sub -stations. Can be
used on desk or well mounted. Comp-
lete with cable and batteries
OUR PRICE £5.25 P&P 50P

7E1035 Stereo HEADPHONES
Low cost with exc-
ellent response. Foam
rubber earcups. Adjust-
able headband. 8 ohms
impedance. Frequency
response 25Hz -18kHz.
Complete with cable
and stereo jack plug.
OUR PRICE £2.60 P&P 30I,

GOODWIN4CHANNELCONVERTER
plus pair Audio Development
AD -19 speakers. -

noc. f' fta
Add 4 channel sound to your exist-
ing stereo system with this special
package. Con splits
ound into 4 live channels. Book-

shelf speakers handles 10 watts and
has 70-18,000 Hz performance.
Normal retail value £25.60
OUR PRICE E15.80 p&p £1
Converter available seperately
£3.96 p & p 60p

MODEL TE20 RF SIGNAL
GENERATOR
Six bands. 120kHz-
260MHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy ± 2%. Audio
output to 8V. Power requirements.
105-125V, 220-240V AC. Size:193
x 265 x 150mm. Complete with test
leads etc.
OUR PRICE E17.50 P&P 50p

TE-20D RE SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz.500 44,
MHz on 6 bonds
Directly calibrated.  4,;
Varie. R.F.
attenuates, audio output. Mal socket
for calibration. 220/2400 a c
B rand new with instructions.
Sim 140mm x 215rnm  170mm
OUR PRICE £17.50 P&P 50p

EMI LOUDSPEAKERS
Model 350 13 x 8" with

20-20,000Hz. 15 watts Ai
RMS. Available 8 or

single tweeter/crossover.

15 ohms.

OUR PRICE
0.50 each P&P 37p
Model 450 13 x 8" with

55-13,000Hz. 8 watts..;twin tweeter/crossover.

RMS. Amenable 8 or 15 ohms

OUR PRICE £3.62 each P&P 35p

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12-DR/8
Bass Speakers
8 ohms. 30 watt
Heavy duty. ideal
for Hi.Fi P A
Group.
OUR PRICE £12 50.
P&P 50p

U

SDHBV MONO/STEREO
HEADPHONES
Volume control for
each channel. 4/16 ohms
impedance. Frequency
response 20Hz-18kHz.
Complete with 10ft.
coiled lead and jack plug.
OUR PRICE E4.97 P&P 30p

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
Sine 20cps
to 200kHz
on 4 bee.
Square 20

im
tput

50M Ohms.
200/250V
AC operation. Supplied brand new
guaranteed, with instruction manual
and leads.

OUR PRICE £24.95 P&P 50p

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable ,,

output 5-20V DC
up to 2 Amp. Inde
mndant meters to
monitor voltage and
current. Output
220/240V AC.
Size: 190 x 136 x
98mm.
OUR PRICE £19.95 P&P 50p

BH001 HEADSET and Boom
Microphone
Moving coil. Ideal
for language
teaching,
cornmuni-
catiom etc.
Headphone impedance 16 ohms. Mic
rophone impeder. 200 ohms.
OUR PRICE £5.95 P&P 30P

HANIMEX HRC 3075
CASSETTE RADIO
Covers
Medium and
FM wave-
bands. Slider
volume and
tone controls.
Battery Mains
peration. Will record

direct from radio or through built
in condenser microphone. Com-
plete with batteries. earphone.
and cassette.

OUR PRICE £24.30 P & P 50P

Model A1018
FM TUNER
6 transistor high 1..

41%2:.:1;d
double tuned
discriminator.
For use with most amplifiers. Covers
88-108MHz. Powered by 9V battery.
OUR PRICE £13.50 P&P 30p
Stereo multiplex adapter £5.96 extra.

SINCLAIR
CALCULATORS
Cambridge Ready
Built. List £19.95
Our Price £17.96
P & P 25p.
Cambridge Kit. Our
Price £13.50 Post
Free.
Executive. List [39.00
Our Price £36.45
P& P25e.
Executive Memory.
List £49.00 Our Price
£44.60 P & P 26p.
Scientific. List E49.00
Our PriceE27.50 P & P 25p.

MANY OTHER CALCULATORS
IN STOCK FROM AS LITTLE
AS £9-130 Send for list.

C
JOSTY KIT

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits are complete with compre-
hensive easy to follow instructions and
covered by lull guarantee.
Post and Packing 15p per kit
AF20 Mono amplifier £4.80
AF25 Mixer 060
AF30 Mono pre -amplifier £2.61
AF35 Emitter amplifier £2.27
AF80 0.6. rt.. amplifier fig
AF3051ntereom
AF310/2 Mono Amplifier £7.68
ATS Automatic light control- E2:58
AT25 Window wiper robot 05.82
AT30 Photo cell switch unit £5.70
AT50 400W triac light

dimmer/speed control £4.80
AT56 2,200W tridC light

dimmer/speed control E8.90
AT60 1 channel light control E7.80
AT65 3 channel light control £14.55
GP304 Circuit board E4.94
GP310 Stereo pre -amplifier

for use with 2 x AF310 1E2127
GP312 Circuit board E11.45
GU330 Tremolo unit £7.50
HF61 Diode detector E3.32
HESS FM transmitter E2.70,
HF75 FM receiver £2.87
HF310 FM tuner
HF325 Deluxe FM tuner £24.12
HF330 Decoder 1HF310/325) £9.88
HF380 lw/vhf aerial amplifier E6.04
HF395 broadband aerial amp. E1.77
LF380 Quadraphonic device £11.38
M160 Multi -vibrator £1.71
M191 VU Meter £4.55
M192 Stereo balance meter £4.97
M1302 Transistor tester £8.45
NT10 Stabilised power steely

100mA, 9V £8.15
NT300 Stabilised p. supply £12.51
NT305 Voltage consorter £4.50
NT310 Power Supply 240 V AC
or 2 x 18 V D.C. at 2 amps (671

NT315 Power supply 240V AC
to4,5/15V DC, 500mA E9.57

Amateur Electronics by Josty.Kit
the professional book for the amateur
-covets the subject from basic prim
cipals to advanced electronic techniq
um. Complete with circuit board for
AEI to AE10 listed below.
OUR PRICE £3.30 !No VAT)
P&P 25p plus VAT.
AE1 100m. output rte.

E1.1850
£1.82

99p
95p

AE3 Diode receiver
AE4 Flasher
AE5 Astable multi -vibrator
AE6 Monostable multi -vibrator 93p
AE7 RC generator 97p
AE8 Bass filter 90p
AE9 Treble filter 90p
AE10 CCIR filter 90p

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compact fully
portable. AF sine.
wave 18H, to 220
kHz. AF square
weve 18Flz to 100k
Hz. Output Square/
Sine wave 10V.
P .P RF 100kHz to
200MHx. Output
1V maximum.
220/240V AC operation. Complete
with instructions and leads.
OUR PRICE £37.50 P&P 50p

MODEL MG 100 SINE SQUARE
gmWAVE AUDIO

GENERATOR
Range 19.
220.000Hz Sine

Weve19-100,000 Hz Square Wave.
Sine or Swam wave ler P to P.

Size 180 x 90 x 90rnm OPeristion
220/240v .A C
OUR PRICE £19.95 P&P 50p

AUDIOTRONIC LE -102A
INTERCOMS

Beautifully made and finished in
two tone ivory/buff, the LE -102A is
useful in the home. office or shop
and is suitable for use as baby
alarm. Wall or desk mounting
67mm speaker; mic gives clear 2 -
way communication with on 'off

d I e o t ol o t
unit. 0 on 9V bate Approx.
60ft lead.

OUR PRICE £3.95 P& P 30p

TRITON CT.555 CASSETTE
RECORDER

Mains.
Piano key and slider
controls. Auto.
matic level con-
trol. Complete
with mike and
earphone.

OUR PRICE
£10.50 P P 50p

SINCLAIR SYSTEM 2000
STEREO AMPLIFIER
AND TUNER

41-1
Piot*

AMPLIFIER
Amplifier output 8 watts per
channel RMS. Distortion lass than
006%. Silicon transi . Two
pick-up plus radio and tape inputs.
tape output and scratch filter.
Excellent Value.
OUR PRICE £27.50 P&P 60p

TEl Stereo Listening Station
For balancing
and gain selection
of loudspeakers
with additional
facility for rear.
headpho
switching.cn Two
gain trols, speakers on -off Hide
switch, stereo headphone socket
OUR PRICE £2.25 P&P 15p

SPECIAL
BARGAIN!
FERGUSON
3406 HI-FI
SPEAKERS
High quality 2 wa spun. systems.
25 Watts. 4-8 ohms. 40Hz-18kHz.
Size 560 x 340 x 255mm. prat.
Wood grain finish with black fronts.
OUR PRICE f22.50 PR. P&P es

TRITON 4318 PORTABLE
8 TRACK CARTRIDGE
PLAYER WITH MW/LW
RADIO
Will play 8
t suck stereo
cartridge
monaurally.
Channel
selector
switch. Covers
medium and long wave
bands. Volume and tone controls.
Earphone socket. Battery Mains
operation.

OUR PRICE f11.95 P &Pool,

ZEPHYR TC1500B
CASSETTE

RECORDER
Battery

Meins.
Complete

with mike.

earphone.

OUR PRICE £9,95 P ',sop

FM TUNER
Excellent selectivity and sensi-
tivity. Twin dual-vericap tuning.
4 pole ceramic filter. 19 transistor
stereo demodulator giving 40 dB
separation. Distortion 0 2% output.
Fantastic Value.
OUR PRICE £27.50 P & P 60p.

SINCLAIR ICI2
INTEGRATED
CIRCUIT
AMPLIFIER .Allgila
omplete with

printed circuit
mounting board
OUR PRICE £1.50 P& P 15p.

AUDIOTRONIC
LOW NOISE CASSETTES
TYPE 5 10 25
C80 £1.57 £3.00 £7.08
C90 £2.24 £4.25 £10.00
C120 £2.73 E5.17 £12.24

AUDIOTRONIC
8 TRACK CARTRIDGES
TYPE Each 5 10
40M 85p £4.00 £7.50
80M E1.15 £5.40 E10.25
P&P Cassettes 3p, Caress*. 5p each
OVER 10 of either POST FREE!

MP7 MIXER -PREAMPLIFIER
5 Microphone
inputs each with
indiVidlIal
controls enabling
c

yin 1

omplete mixing
facilities. Battery operated. Size: 235
x127 x 76mm. Inputs: Max. 3 x 3rnV
50k, 2 3reiV 600 ohms. Phone. Meg.
4mV 50k; Phone Ceramic 100mV 1
Meg. Output 250mV 100k.
OUR PRICE £8.97 P&P 20p

SPECIAL BARGAIN !!
STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:
368x 229x
190mm.13 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE E12.9.5Pnin MP 50p

SINCLAIR Project 80 Modulej_
240 Power Amp ....... T5.45.1, EP 15p
Z60 Power Amp £6.95 P tr P 15e
Stereo 80 Pre -Amp E1 1.95 PST 15o
Active Filter Unit £8.95 P 6 P 15o
Project 805 £26.95.P & P 50p
P25 Power Supply £4.98.0 & P
P26 Power Supply E7.98 P & P.30o
PZ8 Power Supply.- E7.98'P 6 P 30p
Transformer for P28. £4.05 P 6 P 50p
SINCLAIR Project 80 Packages
2 x 240/Stereo 80/P25 E25.00
2 x 240/Stereo 80/P26 E27.75
2 x 260/Stereo 80/P28 £30.45
POST & PACKING 35p each

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All silicon,
transistor =ir-
emplifier over.
atm from meg.

t ,

or tuner
inputs with
twin star. headphone outputs and
sap volume controls for each'
channel Operates from 9V battery.
INPUTS: 5mV and 100mV.
OUTPUT: 50mV per channel.
OUR PRICE E8.50 P&P 30p

Also see previous page

ALL PRICES
EXCLUDE VAT
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SEW PANEL METERS
SEW PANEL METERS ARE STOCKED AT 3 LISLE
ST., 311 EDGWARE RD., & 152 FLEET ST., or
order by post from head office.

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640
Size: 85 x 64mm

50-0-50uA
100-0-100uA..

101nA
50mA ..
100mA
500mA
IA DC
5A DC
10A DC
5V DC

1380
(375
(3 70
1365
(3.75
13.70
13.66
13.66
13.66
13.66
13.66
(3.66
£3.66
f3.65
£3.65
E3.65

10V DC ..

20V DC _
50V DC ..
300V DC ..
15V AC ..
300V AC ..
VU Meter

£3.65
13.65
£3.65
f3 65
f 3 75
f 3 75
f3 90

CLEAR PLASTIC MODEL SW100
Size: 100 x 80rnm

£4.60
14.50
f4.30

50.0-50uA f4.50
100-0-100uA.. f4.45

14.30
14.30
14.30
14.30 160V AC
f4.30 300V AC ..

300V DC .. 14.30 VU Meter

E4.45
f4 45
f4 90

'Items with asterisk are Moving Iron
type, all others are Moving Coil

CLEAR PLASTIC MODEL SD830
Size: 110 6 83min

50-0-50uA
 100-0-100uA..

100mA
500mA

10A DC ..
5V DC ..

(4 25
(4 20
(4,5
f4 25
[4.20
(410
f4 10
f4 10
f4 10
f4 10
f4 10
f4 10
1410
(410
(410

10V DC ..
20V DC ..
50V DC ..
300V DC ..
15V AC ..
300V AC ..
VU Meter..

14.10
(4 10
(4 10
(410
(420
(420
£4 40

EDGWISE MODEL PE70
Size: 90 x 34mrn

f 4 15
(4.10
14.06
13.90

50.0.50uA 14.10
100.0.100uA 14.05

13.85
300V AC .. 13.95
VU Meter 14.30

CLEAR PLASTIC MODEL MR 45P
Size: 50 x 50mm
50..1A

200uA

50-0-50uA
1000.100uA..
500-0-500uA..

50mA

1AOC ..
5A DC

20V DC
50V DC ..
300V DC ..
15V AC ..

13.20
1315
f 3 10
13.00
(3 15
1310
f2 95
f2 96
12.95
12.95
12.95
(2.95
f2 95
f2 95
f2 95
f2 95
f2 95
12.95
1295
f 3.06

300V AC _
S M ter lmA
V U Meter ..
IA AC ..

5A AC ..

10A AC ..

20A AC ..

30A AC ..

f3 05
f2.95
13.40

 (2.95
 (295
 f2 95

(295
 (2.95

CLEAR PLASTIC MODEL MR 65P
Size: 86 x 78men

50-0-50vA
100-13.100uA..
500-0.500uA..
lmA
1-0-1 mA
5mA
10mA ..
50inA
100mA
500mA
1A DC
5A DC
10A DC
15A DC
20A DC
30A DC
50A DC
5V DC
10V DC
16V DC
21W DC

150V DC ..

f3 95
f 385
1380
(3/5
f 3 85
(3 80
(3 70
f 3 70
C3.70
1370
1370
f 3 70
13.70
(3 70
(3 70
1370
1370
(370
f 3 80
(3 85
(406
(3.70
(370
C3/0
1370
1370
(370

300V DC ..

5V AC ..
50V AC ..

50V AC ..
00V AC ..

500V AC
S Meter lmA..
VU Meter..
1A AC ..
5A AC ..
10A AC ..
20A AC
30A AC ..
5OmA AC
100mA AC ..

200m A AC
500mA AC ..

(3.70
(3.60
(380
13.60
(380
(3.130
f4.10
(3.70
(370
f 3 /0
f3.70
13.70
(3.70
(3.70
13.70
1370
f 3 70

MODEL E0107 EDUCATIONAL METER
Size: 100 x 90 x 150mm including terminals

A range of high quality
moving coil instruments
ideal for school experi
ments and other bench
applications. 3" mirror
soda. The meter move-
ment is easily accessible
to demonstrate internal
working.

18.50
(7.90

50-0-50uA (7 90
£7.60
E7.60
17.60
17.60
(7.60

10V DC f 7 AO
17.60

2QV DC ..

300V DC ..
500mA/5A DC
5V/50V DC ..
5V/15V DC ..
1/5A DC ..
1A/15A DC ..

(7 60
f7 60
17.60
£8.60
[8.60
1860
£8.60
£8.60

CLEAR PLASTIC MODEL MR 85P
Size: 120 x 110mm

100uA 15.40
200uA f5.36
51/WA £5.26
50.050u A .. f 5 40
100.0.100uA.. 15.35

f5.20
f5.20
1610

5mA 1620
10mA .. (6.20
50mA . f5.20
100mA .. 1520
500mA £6.20
lA DC (5.20
5A DC 15.20
15A DC 15.20
30A DC 15,40
10V DC £5 .20
20V DC .
50V DC
150V DC .. £6.20

300V DC.,
15V AC ..
300V AC ..
S Meter 1mA
VU Meter..
1A AC ..
5A AC ..
10A AC ..
20A AC ..
30A AC ..

£520
15.30
f 5.30
(5 20
(555
1520
15.20
1520

 (5.20
(5 20

CLEAR PLASTIC MODEL MR 38P
Size: 42 x 42mm
50uA (310
'IOWA 1305
2000A (300
5000A 12.85
50.0-50uA [3.05
100-0.100uA.. 1300
500.0.500uA.. f2 80
1mA .. (2.80
1-0-1mA £2.80

f2 80

12.80
f2 80
f2 80
f2 80
(2.80
[280
12.80
f2 80
(280
f 2 80
[2.80
1280
1280

2mA ..
..

10mA ..
20mA ..
50inA
100mA
15OrriA
200mA
300mA
500mA
750mA
IA DC
2A DC
5A DC
10A DC
3V DC
10V DC
15V DC ..

20V DC ..
50V DC ..
100V DC ..
150V DC ..
300V DC ..
500V DC ..
750V DC ..
15V AC ..

150V AC ..
300V AC

(2.80 500V AC ..
(2.80 S Meter lmA..
f2 80 VU Meter..

£2 80
f2 BO
f2 80
£2.80
£285
(2 85
£290
f2 90
(2 90
f2 90
(2 90
13.00
f2 80
£3 20

BAKELITE MODEL S8O Enlarged Window
Size: 80 x 80mm

50.0.50uA
100-0.100uA..

IA DC ..

SA DC ..

20V DC ..
50V DC ..

300V AC ..
VU Meter ..

f 4 60
(4 45
(4 20
(4 45
(4 40
[4.20
E4 20
£4.20
14.20
(4 20
£420
(4 30
£470

CLEAR PLASTIC MODEL MR 52P
Size: 60 x 60mm

500u A ..

50-0.50uA
100.0.100uA

100mA ..
500mA ..

1A DC ..

20V DC ..
50V DC
300V DC
15V AC .

300V AC ..

1370
f 3.50
(3 35
1350
13.45
f 3 30
f3 30
f3 30
(3 30
[330
(3 30
(3.30
(330
(3 30
(3 30
f3 30
f3 30
(3 40
(3 40

S M ter 1mA., 13,30
VU Meter.. f3.80
IA AC .. ..  f3.30
5A AC ..  f3.30
10A AC ..  f3.30
20A AC .. ..  [3.30
30A AC _ ..  (3.30

CLEAR PLASTIC MODEL SD460
Sue: 59 x 46mm

50-0.50uA
100.0-1000A_

1AOC

10A DC ..

1350
f 3 45
(340
13.35
£3.45
1340
(330
f3 30
(330
1330
f3 30
1330
(3 30
13.30
13.30
(330

10V DC ..
20V DC
50V DC ..
300V DC ..
15V AC ..
300V AC ..
VU Meter..

£3.30
£3.30
(3 30
(3 30
(345
1345
13.65

BAKELITE MODEL MR 65 Size: sox eon,.
25uA (525
500A f4 00
'IOWA f 3 95
500.4 f3 65
50 0 50uA (3.96
100-0-100uA.. (390
500-0-500uA

POSTAGE & PACKING 15p

[360
(3.60
[3.60
1360
63 60
6380
f3 60
(3 60
63 60
63 60
63 60

10A DC C3.60
15A OC f 3 60
30A DC .. f 3 60

[380
f3 60

10V DC f3 60
15V DC E3.60

63 60
f 3 60
f 3 60

SUOV DC..
30V AC ..
50V AC ..
150V AC ..
300V AC ..
500V AC..
VU Meter ..
1A AC ..
5A AC ..
40A AC ..
20A AC ..
30A AC ..
50A AC ..
500mA AC
50mV DC
10OrnV DC

13.60
 13 60
 (3.60
 13.60
 13.60
 13.60

14.10
 (3.60
 (3.60
 (3.60
 (3.60
 1380
 13.60
 (3.60

1375
f3 75

CALL INTO YOUR NEAREST LASKY'S
BRANCH OR SENO COUPON BELOW
FOR FREE HI-FI PRICE LIST

CENTRAL LONDON

240. Wide Angle
1mA METERS
MWI 8 80 80 tn.,
E5 90 p&p is,

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

UK" nislit.lix:ipti" co 1780!
MODEL 5260 BENCH MOUNTING

PIP
1A E10.50 50p

2.5A E12.013 50p
5A E17.50 50p '

BA E30.35 El 00 1.1_11_11):/
10A C33.75 E1.00
12A 035.40 E1.00 Inn
20A E85.00 CI 50 MN
25A E95.00 E1.50 111
40A E120.00 E1.50 --
MODEL S2600 PANEL MOUNTING

IA £10.00 50P
2.5A E12.00 500

ALL PRICES
EXCLUDE VAT

r

FOR
MAIL
ORDER
We offer a speedy
and efficient
service by mail
order Remember
to add 8% VAT
to total value of
goods including
post and packing. Signature

L

TO LASKVS HEAD OFFICE AND MAIL ORDER DEPARTMENT
Auchotronio House. The Hyde. London NW9 6JJ Tel 01-200 1321 8

Please send me the following items

TOTAL PURCHASE PRICE

I enclose cheque postal order

0.55 Pa pay by Barclaycard/Access
and my number Is

NAME

ADDRESS

Inc P&P and VAT)

money order

1-11.F1

PRICE
LIST

4T4

nicU,nEny Ho 34 >BA ra113Lorve. Gra,aenor InnUL Pm

1

481 OXFORD ST.

3 LISLE ST. WC/
34 LISLE ST. WC2
118 EDGWARE ND. W2
193 EDGWARE ND. W2
207 EDGWARE RD. W2
311 EDGWARE RD. WI
346 EDGWARE RD. W/
382 EDGWARE RD. W2
109 FLEET ST. EC4
151/3 FLEET ST. EC4

10 TOTTENHAM CT. RO.
27 TOTTENHAM CT. RD.
33 TOTTENHAM CT. RD.
41145 TOTTENHAM CT. RD
157 8 TOTTENHAM CT. RD

01-4938640
01-437 8204
01-437 9155
014239789
01-7236111
01-723 3271
01-262 0387
01-723 4403
01.713 4194
01-353 5811
01-353 2833
01437 2232
01-636 3715
01-636 2606
01.636 0645
01-580 0670

ESSEX
86 SOUTH ST. ROMFORD

205 206 CHURCHILL WEST.
VICTORIA CIRCUS. SOUTHEND

l(*wing September)

20116

KENT
53'57 CAMDEN RD., TUNBRIDGE WELLS

089143141

LEICESTERSHIRE
45 MARKET PLACE, LEICESTER

0533-537678

NORTHAMPTONSHIRE
13 ABINGDON STREET,
NORTHAMPTON I Opeeng kn. C.a..)

SHROPSHIRE
30 WULFRUM WAY. WOLV

I openly, Wet Irsptember I

SURREY

27 EDEN ST. KINGSTON
32 HILL ST. RICHMOND
38/40 EDEN ST., KINGSTON

(Opening September)

1046 WHITGIFT CENTRE. CROYDON
01481 3027
01-546 7845
01.948 1441

WARWICKSHIRE
116 CORPORATION ST., BIRMINGHAM

011-236 3503

ALL BRANCHES OPEN FROM
gam to 6pm MON. TO SAT

West End Service Centre
now open at

87 Tottenham Court Rd W 1
01-580 3739

BARCLAYCARD
& ACCESS
Molders welcome

ACT call into any.branch

tit= ::stirelPohliVPUTICe
on 01 200 0037.

CREDIT TERMS availably for
Personal Shoppers.

EXPORT put,
Goanged for
ods specially par s. 41

insured and desu,iir 1rr,

parts of the world
coil exclusove of VAT
Payment bwhank Iraiist.
certified cheque. piss1a1 orrir r

or money order in any
currency

NO DEPOSIT TERMS
available on most goods
for personal callers
CHEQUES 70 THE VALUE OF C30.
ACCEPTED FROM PERSONAL SHOPPERS
WITH BANKERS CARD. IN OTHER CASES
AND FOR AMOUNTS IN EXCESS OF C30.
PLEASE ALLOW TIME FOR CLEARANCE.
BANKERS DRAFTS ACCEPTED.

An prices correct at 12/B174 hut
sublect to chnge without notice E 60.E.
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YATES ELECTRONICS
(FLITWICK) LTD.

DEPT. PE, ELSTOW STORAGE DEPOTK EMPSTON HARDWICK, BEDFORD
RESISTORS
4W Iskra high stability carbon film-very low noise-napless construction
4W Mullard CR25 carbon film-very small body size 7,5 x 2.5mm. 4W 2%
ELECTROSIL TR5
Power
watts

Values Price
Tolerance Range available 1-99 100+

4 5% +7 0-2.2M 0 824 I.3p 1.1p
10% 3.3M 0-10M 0 E12 I.3p 1.1p
2% 100-1MO E24 349 3p

107 I 0-3.9 0 E12 I.3p 1.1p
4 5% 4.7D -IM 0 E12 1.3p I.ip
4 10% 10 -Ion E12 Sp 7p

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

DEVELOPMENT PACK
0.5 watt 5% lskra resistors 5 off each value +7 0 to I M n
E12 pack 325 resistors £2.40. E24 pack 650 resistors L4.70.

POTENTIOMETERS
Carbon track Sk 0 to 2M 0, log or linear (log 4W, lin +W).
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch 28p.

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

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI
The GDI is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance
when it absorbs deoxidizing or combustible gases such as hydrogen, carbon
monoxide, methane, propane, alcohol, North Sea gas, as well as carbon -dust
containing air or smoke. This decrease is usually large enough to be utilized
without amplification. Full details and circuits are supplied with each detector.
Detector GDI, L2.

SMOKE AND GAS DETECTOR KITS
Mains operated with audible alarm, E6.60.
Mains operated meter indicator, 17.90.
Mains/battery gas leak detector, 811.60.
12/24 battery operated. 18.40.
I2V battery operated two remote sensors, L12.80.
NOTE-The battery operated kits incorporate our patented circuit to minimise
battery drain. Typically 120mA for 12V. These kits contain all parts required
with the exception of case. Suitable case. Mains operated kit, LI60. Battery
operated kits, £5.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER L2.

Catalogue sent free on request. 10p stamp
appreciated

PLEASE ADD 8% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
400V. 0 001AF, 0 0015µF, 0 0022µF, 0 0033µF, 0 0047µF, 3p. 0 0068µF, 0 OlpF,
0 01 5pF, 0.022µF, 0033µF, 34p. 0.047µF, 0.068pF, 0.1µF, Sp. 0' 15/0,69. 0.22µF,
Tip. 0.33µF, I 1p. 0-47µF, 13p.
160V: 001/0.0.01510,0.022µF,0033µF.0.047µF,O.068µF, 3p. 0'1µF, 3}p. 0.15AF,
44p. 0.22AF, Sp. 0.33µF, 6p. 0.47AF, 74p. 0.68AF, I I p. 1.13AF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0'0I µF. 0 015µF, 0.022µF, 39. 01133µF, 0.047AF. 0068µF,
34p. 0 IµF, 4p. 0.15AF, 0.22p.F, Sp. 033AF, 60p. 0.47AF. Sip. 0.68µF, I I p.
1.0µF, 13p. 1.5µF, 20p. 2.2µF, 24p.

MYLAR FILM CAPACITORS 100V
0

DISC CAPACI-
0-00IAF, 002pF, 0.005µF. 0.01µF, 0.02pF, TORS 100pF to 10,000pF, 2p
3p. 0.04p.F, 005p.F, 0068µF, O. I pF, 4p. each.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7
(µF/V) 1/63, 1.5/63, 22/63, 33/63. 47/63. 6.8/40, 6.8/63, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/6.3, 33/16, 33/40, 47/4, 47/10, 47/25. 47/40, 68/6.3,
68/16, 100/4, 100/10, 100/25, 150/63, 150/16, 220/4, 220/6.3, 220/16, 330/4, 6p.
47/63, 100/40. 150/25, 220/25, 330/10, 470/63, 7p. 68/63, 150140, 220/40, 330/16,
1,000/4, 10p. 470/10, 680/63, I Ip. 100/63, 150/63, 220/63, 1,000/10, lip. 470/25,
680/16, 1,500/63, 13p. 470/40,680/25. 1,000/16. 1,500/10, 2,200/63. ISp. 330/63,
680/40, 1,000/25, 1,500/16, 2,200/10, 3,300/6.3, 4,700/4, 21p.

SOLID TANTALUM BEAD CAPACITORS 1280
DlpF 35V; 0.22pF 35V; 0.47pF 35V; I 0µF 35V; 2.2pF 35V; 4.7µF 35V
6-8p.F 25V; 10µF 25V: 22µF 16V; 33µF IOV; 47pF 6.3V; I 00pF 3V
VEROBOARD

0.1
x 33 26p

3 x 31
2 x 5 2Sp

2Sp
3 x 5 34p

17 x 24 959
17 x 34. 130p
17 x 3* (plain) 36p
17 x2-1. (plain) -
24 x 5 (plain) -
24 x 3* (plain) -

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

0.15
22p
28p

34p
77p

108p
71p
57p
lap
15p
62p
52p
2.0p

JACK PLUGS AND SOCKETS
Standard screened Lap 2.5mm insulated
Standard insulated lap 3.5mm insulated
Stereo screened 40p 3.5mm screened
Standard socket 20p 2.5mm socket
Stereo socket 30p 3.5mm socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180', 5 pin 240', 6 pin, 7 pin
Plug 12p. Socket Sp.
4 way screened cable, 250/metre.
6 way screened cable 3080/metre.

12p
12p
18p
10p
I I p

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

PRINTED BOARD MARKER 979
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, then immerse the board in the etchant. On removal the circuit remains in
high relief.

"SLO-SYN" 3 -LEAD
SYNCHRONOUS STEPPING

MOTORby

s...Aloft,.
Type SS15. Themii ---Tfine motors are
easily reversed.

...-...- ' C. starting and stop -
1 --_____ ping In less than 5°

.:_._ without electrical
------- i or mechanical

.... braking. Simple
relay circuit can

be applied to give DC.. to winding for a maximum
holding torque of 34/Sevin with 36v at 0.35 amps
through winding For AC (synchronous) operation at
120r. 50Hz. Speed GO rpm at e0Hz.. 72 rpm. STEPPING
Holding torque et 50 steps per second -100 oz/in. Can
be wired to give 100 or 200 steps per revolution with
accuracy of 0-1° par step non -cumulative. Torque
characteristics can be modified by simple R.C. circuits-
Dimensions- die.4". body length 41'. spindle length
21 4," die Weight 81 lbs BRAND NEW In makers
packing Offered at less than y maker's price.

OUR PRICE ONLY MS

Ultra PRECISION
CENTRIFUGAL BLOWER

Air Control Ltd.

XI segments individually balanced in
heavy cast alloy ease. 2.300 r.p.m. 240 V
cc Very powerful and silent running.
51" dia 3" Inlet dia. Outlet flange 3" x 2y"
Limited number only fl.95. P. 8, P.
40p.

SILVANIA
'. MAGNETIC SWITCH

Now complete with reference magnet,

A magnetically activated switch. vacuum sealed
in a glass envelops. Silver contacts, normally
closed Rated limp at 120v. lyamp at 240v
Size- (approx.) 1,4" long x 1" dia. ideal for
burglar alarms, security systems etc.. and
wherever non -mechanical switching is required
10 for t211); P.& P. 15p. 50 for CS: 100 for El S SO.
FREE P. 8 P. over 10.

....,,

MAINS
SOLENOID
This little unit gives
vertical lift of approxi-
mately 1" through hinged

.
'

AMPEX 7.5V. D.C. MOTOR

An ultra precision tape motor
, - designed for use In the A020' portable recorder. Torque

9 450GM/CM. Stall load at 500ma
:5

Draws 60ms on run. 1300rpm _..-

speed adjustment. Internal AF/RF

-elbow Bracket incor-
portal's 2 fixing screws. Length of arm. 2f. 240V AC
Pull at toll Is approximately 1lb. El. FREE P 8, P.
Special quotes for quantities.

SOLENOIDS
by WESTOOL ------
240AC type MAW
Nb put, 21" x 1" x
ly" Travel 1" 90p. .....411each. P. 8 P. 10p
240AC MMI. 21b. pull.

-
11. x 14'171" Travel 4" 709
each. P. 8 P. 10p. Quantity
discounts: 10-50 10%. 50 (Jo-
wards 25%.

I°. .1.,.1 suppression. t" dia. x 1"spindle.
motor 3" die. x 11" Original

(,_ cost E111.50. OUR PRICE 13030.
P. 8 P. 25p. Quantities available

NORPLEX
Fibre -glass copper -clad laminate. Finest quality epoxy
resin base Heat resistant. ideal for P.C.'s. Size: 12" k
12'' 24" . 12": 24" x 24". FULL SHEET 43" k 37" 111 Es ft.)
Single -sided Copper with thickness of 4,". 344-. .,4"
Also double -sided '4" 4 A" 0 per sq ft Cut sizes
11-10 sq f1 125p P 8 P Fail Sheet E8 each. Carr. El for 1st
shes! plus 25p each additional sheet

Ms1VOIM, \ Mu -metal enclosure available
, IA 750 each FREE P. 8 P.

ALL PRICES INCLUDE V.A.T.
Whilst we welcome official
orders from established
panies and Educational Depart -
ments. it is no longer practical to
invoice goods under 5. There-

.fore. please remit cash with
orders below this amount.

SMITHS RINGER -TIMER
^.,., ... Reliableconcur 15t

with
rnis

time
auti timezttisnpgr)spring wound

.14,...... divisions, approximately 1." between
, divisions. Panel mounting with chrome

bezel IV die. 11.40. 15p P. 8 P.

OPEN FRAME
shaded pole ----- 4,

1 1,

GEARED MOTORS
(Dural gear case) IN, .
240 AC. 28rpm. NEW
HIGH TORQUE approx
overall size, 2k . 31" s

spindle t die. as illustrated (2.70. P 8 P 300
Similar to above 10rpm E2.70. P 8 P 30p
110rpm with pressed steel gear case (similar to above but
SUGHTLV SMALLER1 [2 70. P 8P 300

KNOWLE U.S.A.() MINIATURE
MICROPHONE CAPSULESImpedance21"4-appros 200CI. output 60 or 80 DB at 1 Kc.
As used in deaf side, bugging device. etc. Size 1130 DB}
Tr. 3.,- w i 180 DB) 1" .,4" 1" Ex -equipment. all
tested E1.20 each P 8P FREE

315/317. EDGWARE ROAD,ELECTRO-TECH COMPONENTS LTD LONDON, W2.
' Tel: 01-723 5667 01-402 5580
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Tuner

Gram _0
Tape

SHEER SIMPLICITY!

O
Q -

Half HY5

-o 0
-0 0

Tape o.p

4-
VOLUME

BASS

Half HY5

TREBLE

4- BALANCE

O
Sterep.Mono switch

fly

Fuse

P5050
-L
-N
-E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 is a complete mono hybrid preamplifier. ideally
suited for both mono and stereo applications. Internally
the device consists of two high quality amplifiers-the
first contains frequency equalisation and gain correction.
while the second caters for tone control and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-zp 3mV RIAA: Ceramic Pick-up
30mV: Microphone lOrrY. Tuner 100mV. Auxiliary 3-100mV:
Input impedance 4760 at 1kHz. Outputs: Tape 100mV.
Main output Ddb 10,775V RMS). Active Tone Controls:
Treble z 12db at 10kHz; Bass x 12db at 100Hz. Distortion:
0 5% at 1kHz. SignI/Nelse Ratio: 68db. Overload Capa-
bility: 40db on most sensitive input. Supply Voltage:

16-25V

The HY50 is a complete solid state hybrid Hi-Fi amplifier
incorporating its own high conductivity heatsink her-
metically sealed in black epoxy resin. Only five connections
are provided. input. output, power lines and earth.

TECHNICAL SPECIFICATION
Output Power: 25W RMS into 8kCI Load Impedance:
4-16kO Input Sensitivity Ddb (0.775V RMS). Input
Impedance: 4760. Distortion: Less than 0 1% at 25W
typically 0.05% Signal/Noise Reno: Better than 75db
Frequency Racoon.: 10Hz-50kHz z 3db. Supply Volt..

25V SI.. 105 50 x 25mm

PRICE £5.98
+ 48p VAT
P. & P. free

The PSU50 can be used for either mono or stereo systems.

TECHNICAL SPECIFICATIONS
Output voltage: -2,25V. Input voltage: 210-240V Sim L 70
D 90 H 6Ornm

PRICE £4.50 P 836 IP free PRICE £5 P

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

CROSSLAND HOUSE NACKINGTON CANTERBURY KENT

CANTERBURY (0227) 63218

Practical Electronic!. October 1974



The largest selection
BRAND NEW FULLY GUARANTEED DEVICES

Type Price p Type Price p Type Price y Type Price P re,Pe Price p Type Price p Type Price p
AC107 88 AD162 89 BC148 11 BD121 66 1318176 89 C44- 38 TI843 88
AC113 80 AD161 and BC149 18 BD123 72 BF177 89 0444 39 UT46 80
AC115 22 AD162MP 76 BC150 20 BD124 76 BF148 88 0450 24 ZN414 111.20
AC117K 32 ADT140 66 BC131 92 BD131 56 BF179 88 MAT100 81 20301 21
AC122 13 AF114 27 BC152 19 BD132 66 BFI80 88 MATIOI 22 20302 21
_40123 19 AF113 87 BC139 81 BD133 78 BF181 88 MAT120 21 20303 21
AC126 19 AF116 27 BC134 33 BD133 44 BF182 44 MAT121 22 20304 27
.AC127 20 AF117 27 BC157 20 BD136 44 BF183 44 MJE2935 96 20306 44
AC128 20 AF118 39 BC158 13 BD137 60 BF184 28 MJE3033 62 20308 39
A0132 16 AF124 33 B0139 18 BD138 66 BF183 38 MJE3440 66 20309 39
AC134 113 AF123 33 80160 50 BD139 61 BF187 80 M14.102 46 20339 22
AC137 18 AF126 31 BC161 56 BD140 66 BF188 44 MPF104 41 20339.4 18
AC141 20 AF127 31 BC167 18 BD153 88 BF194 18 MPF109 41 20344 20
AC141K 32 AF139 83 BC168 18 BD175 66 BF195 18 0019 89 20343 18
AC142 20 AF178 55 1001139 13 BD176 68 BF196 16 0020 70 20371 18
4014218 28 AF179 55 BC170 13 BD177 72 BF197 16 002.2 68 203718 13
AC151 17 AF180 55 BC171 18 BD178 72 BF200 60 0023 64 2(1373 19
AC134 22 AF181 55 BC172 18 BD179 72 BF222 61.06 0024 68 20374 19
AC153 98 AF186 55 BC173 18 BD180 77 BF257 60 0025 48 20377 88
AC136 22 AF239 41 BC174 18 BD183 72 BF238 66 0026 88 20378 18
AC137 27 AL102 72 B0173 24 BD186 78 BF239 94 0028 56 20381 18
A12163 22 AL103 72 B0177 81 BD187 77 13F262 61 0029 56 20382 18
AC166 22 A81,26 28 BC178 81 BD188 77 BF263 81 0C35 46 20401 33
AC167 22 .48Y27 33 BC179 81 BD189 83 BF270 89 0C36 56 20414 82
AC168 27 A8Y28 28 BC180 87 BD190 83 BF271 83 0041 IS 20417 22
AC169 18 A8T29 28 BC181 27 BD193 94 BF272 88 0042 87 2N388 80
AC176 22 ABTA 28 BC182 16 BD198 94 13F273 89 0044 17 211388.4 61
A0177 27 A8YII 28 BC182L 16 BD197 99 BF274 89 0045 14 257404 88
A0178 31 A8Y32 28 BC183 16 BD198 99 BFW10 88 0070 11 28404A 81
AC379 31 AOYS4 28 180183L 16 BD199 21.05 BFX29 80 0071 11 251524 46
AC180 22 A8Y53 28 BC184 28 BD199 11.05 BFX84 24 0072 16 211527 64
A018018 32 48Y36 28 BC184L BD200 11.05 BFX83 88 0074 16 28598 46
AC181 22 A8Y37 28 BCI86 81 BD203 88 BFX86 24 0075 17 2N599 60
A01811, 32 A8Y58 28 BC187 81 130206 88 BFX87 27 0076 17 28696 14
AC187 24
A0187 h 26

A8Y73 28
ABM 44

80207 18
BC208 18

BD207 81.06
BD208 81.06

BFX88 24
BFYSO 82

0077
0081 1887

214697 15
2N698 87

AC188 24 BC107 14 BC209 18 BDY20 11.10 BFY51 82 0081D 17 28699 89
AC188K 26 BC108 14 BC212L 14 BDY20 2110 BFYS2 118 0082 17 2N706 09
ACY17 28 BC109 16 BC213L 14 BF115 87 BFYS3 19 OMB 17 28706A 10
ACY1 ls 22 B0113 11 BC214L 18 BF117 60 B8X19 17 88 28708 18
ACY19 22
ACY20 22

BC114 17
180115 17

BC223 88
BC228 89

BF118 77
BF119 77

138X20 17
1113Y25 17 gi0083r/

88
88

2N711 33
28717 89

ACY21 22 BC118 17 BC901 30 BF121 60 88Y26 17 0C169 88 2N718 27
ACY27 18 Belli 20 BC302 87 BF123 55 BEIY27 17 0C170 28 28718A 55
ACY27 20 80118 11 BC303 85 818123 50 B8Y28 17 00171 98 214726 81
ACY28 21 BC119 33 BC304 40 BF127 55 1381(29 17 00200 88 28727 31
ACY29 39 B0120 88 BC440 34 BF1S2 61 B8Y38 20 00201 81 2N743 22
ACY30 31 B0123 13 BC480 40 BF1S3 50 B8Y39 80 00202 81 28744 22
ACY31 31 BC126 20 BCY30 27 BFl54 50 B8Y40 81 00203 88 2N914 16
ACY34 23 130132 13 BCY31 89 BF133 77 B8Y41 81 00204 28 2N918 33
ACY33 23 8C134 20 BCY32 33 BF1.56 53 B8Y95 14 00205 89 211929 28
ACY36 31 B0133 13 BCY33 84 BFIS7 81 BSY9SA 14 00309 44 2N930 28
ACY40 19 BC136 17 BCY34 28 BF158 81 Bu105 22.20 OCP71 48 2N1131 22
ACY41 20 B0137 17 BCY70 16 BF1S9 66 CII1E 65 ORPI2 48 281132 24
ACY44 39 BC139 44 BCY71 82 BF160 44 C400 83 ORP60 44 281302 16
A D130 42 BC140 33 BCY72 16 BF162 44 C407 28 ORP61 44 2141303 16
AD140 53 BCI41 36 BCZIO 22 BF163 44 C424 88 P20 55 281304 19
AD142 53 BC143 83 BC211 211 BF184 44 C425 65 P346.4 88 2111305 19
AD14:1 42 BC143 38 BCZ12 28 BF165 44 C426 89 P397 46 281306 28
AD149 55 11(2143 50 BD113 68 BF167 24 C428 82 6T140 14 2N1307 23
ADD,I 39 8(147 11 110116 88 BF173 24 C441 83 8T141 19 2N1308 86

LINEAR INTEGRATED DTL 930 SERIES
CIRCUITS LOGIC LC'.
Type llo. I PM+ Price
72702 50p 48p 459 Type 1 25 1,111+
72709 35p 33p 30p BP930 15p 14p 13p
72710 45p 439 409 B18993 16p 159 145
72741 40p 38p 959 BP933 189 16p 149
72741C 45p 43p 409 BP935 169 155 140
72741P 389 369 349 BP936 169 159 149
72748P 38p 369 34p BP944 18p 15p 149
SL2010 509 45p 409 8P945 309 289 259
9L701C 50p 45p 40p BP946 159 149 18P
8L702C 509 459 409 BP948 309 289 259
TAA263 800 709 60p 1118951 70p 655 605
TAA293 £1.00 959 909 B1896" 169 149 189
TAA330A £1.85 £1.80 11.70 il P9093 462 43p 40p
µA7030 289 269 249 8189094 462 48p 40p
11.47091' 369 339 80p BP9097 462 48p 40p
µA711 45p 489 40D 8189099 46p 439 402

Devices may be mixed to qualify
for quantity price. Larger quantity
prices on application. (DTL 990
Series only.)

N UMERICAL
INDICATOR TUBES

CD86 £1.87
08116
3015F Minitron 1140
MAN 3M. L.E.D. 7 -segment 0.127"

61.90
All indicators 09 + Decimal point.
All side viewing. Full data for all
types available on request.

ZN414.. 111.20 each
I.C. Radio Ree. incl. full eir. data.

VOLTAGE REGULATORS
208 Plastic 1.6 Amps

µA 7805/L129 5V (Equiv. to
MVRSV) 11.76

µA 7812/L130 12V (Equiv. to
MVR15V) 11.76

µA 7813/1.131 13V (Equiv. to
MVIII3V) 51.78

TRIPLE 66 -bit DYNAMIC SHIFT
REGISTER ED8R31611
Comprises three 66 -bit 20 dynamic
shift registers with independent
inputs and outputs. TTL com-
patibility and buffered clock lines
to reduce the capacitive load pre-
sented at the clock pins. A boot.
strapped buffer ensures a full ligis
swing at the 12.enJ., eachoutput.

DUAL -DI -LINE SOCKETS
14 & 16 Lead Sockets for use with
DUAL -IN -LINE I.C's. TWO Ranges
PROFESSIONAL & NEW LOW COST.
PROF. TYPE No. 1.24 2149 100 up
T8014 14 pin type Up 80p 279
T0016 16 pin type 3112 UP 22p
BPS14 14 pin type 16p 14p 12p

(low cost)
BPS16 18 pin type 17p 14 1811

(low cost)

Type Price p
2N1309 86
2N1613 88
281711 92
281889 86
2N1890 50
281893 41
2N2147 79
282148 63
2N2160 88
2N2192 39
2N2193 39
2N2194 39
2142217 24
2N2210 22
3142219 22
2/42220 24
2N2221 22
2142222 22
2N2868 19
2512369 16
2N2369A 16
2N2411 87
2N2412 27
282646 68
282711 23
2/42712 U
2142714 23
2N2904 19
2512904A 98
2112905 88
282905A 28
2512906 17
2/42906A 20
2N2907 22
2512907A 24
2112923 18
282924 18
2/42925 16
2N29260 14
2N2926Y 18
2829260 11
211292611 11

Type Price p
2N2926B 11
2513010 77
2143011 16
283003 19
2N3054 61
2/43053 65
2513391 18
2N3391A 18
2113392 16
2N3393 16
2N3394 16
2113395 19
2143402 28
2143403 28
2N3404 81
283405 46
2N3414 17
2N3415 17
2N3416 U.
2513417 81
283323 88
2143614 74
2N3612 82
2N3616 88
2/43646 10
283702 18
2149703 18
2N3704 14
2143705 18
2N3706 12
283707 14
283708 09
283709 10
2N3710 10
283711 10
283819 81
2143820 65
2N3821 39
283823 31
2513903 31
2513904 33
283903 31

Type Price p
2113906 20
284058 18
2N4059 11
2514060 18
2114061 13
2514062 13
284284 19
2574283 19
284286 19
284287 19
284288 19
284289 19
284290 19
284291 19
3144292 10
284293 19
2N5172 13
285294 60
2/45457 35
2N5458 36
2/45459 44
2516121 76
28901 55
28902A 46
28302 46
26303 61
28304 77
28305 86
28306 88
28307 86
28321 62
28322 46
28322A 46
28323 62
28324 77
26925 77
28926 77
26327 77
28701 46
40361 44
40362 50

DIODES AID RECTIFIERS
AA119 9 BY124 18 CG62
AA120 9 BY126 16 (0A91Eq) 6
AA129 9 BY127 17 00651
AAY30 10 BY128 17 (0A70 -0A79)
AAZ13 11 BYI30 18 7
BA100 11 BY133 23 0/35 89
BA116 23 BY164 55 OAS short
BA126 84 BYX 38/30 leads 83
BA148 16 46 0A10 1
BA134 18 BYZIO 39 0A47
BA1SS 16 BYZ11 88 0.470
BAI36 15 BYZ12 38 0A79
BA173 16 BYZI3 28 0.481
BY 100 17 BYZ 16 44 0.485 1
BY101 13 BYZ17 59 0.490
BY103 19 BYZ18 39 0.491
BY114 13 BYZ19 31 0.495

74 Series T.T.L. I.C's
21 -PAR STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

Type Quantities
Op gy

23 100+

Type

7406 026 0.34 231 7475
7407 0.39 034 0.31 7476
7408 0.25 0.24 0-23 7480
7409 0.25 0.24 0-23 7481
7411 228 0.27 226 7482
7412 230 0.29 0-28 7483
7413 0.32 0.31 0-30 7484
7416 020 0.39 288 7483
7417 0.40 0.31) 238 7486
7422 0.30 0.29 0.28 7489
7423 0.40 0.39 0.38 7490
7425 0.40 0.39 0.39 7491
7426 0.40 0.38 0.313 7492
7427 0.40 238 0.813 7493
7428 0.45 0.42 0-40 7494
7432 0.40 238 2313 7495
7433 0.42 0.40 238 7496
7437 0.45 0.42 0.40 74100
7438 0.45 242 240 74104
7441 274 0.71 0.84 74103
7442 0.74 271 0.64 74107
7443 1.20 1.16 140 74110
7444 1.20 1.16 1.10 74111
7445 1.98 1.95 1.90 74118
7446 1.20 1.15 1.10 74119
7447 1.10 1.07 1.06 74121
7948 1.10 1.07 1.05 74122
7470 0.82 0-29 0-27 74123
7472 0.32 0.29 0.27 74141
7473 0.41 0.39 0-35 74145
7474 0.41 029 0.35 74150

Quantifies
Op Op Op

100 +
0.60 0.68 0.56
244 243 0.42
0.74 0.71 0.84
1.30 1.25 1.20
090 0.85 0.80
1.20 1.15 1.05
1.10 1.05 1.00
2.00 1.90 1.80
235 0.84 233
4.00 3.75 340
0.74 0.71 0-64
1.10 1.05 1.00
0.74 0.71 0.64
0.74 0.71 0-64
0.85 0.82 0.75
0.85 022 275
298 0.93 286
1.50 1.45 1.40
0.70 268 0-66
0.70 0.68 028
244 0.42 0.40
260 0.55 0.50
0.95 0-92 0.90
1.10 1.06 1.00
1.50 1.40 1.30
0.50 0.48 245
028 0.88 024
1.68 1.54 1.50
0.85 022 0.79
1.68 1.54 1.50
260 2-40 2-80

Type

74151
74153
74154
74155
74136
74157
74160
74161
74162
74163
74164
74165
74166
74174
74175
74176
74177
74180
74181
74182
74184
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199

Quantifies
OP 2 5 2 P
1 2., 100+
1.10 1.05 1.00
1.20 140 1.00
1.98 1.90 1.75
1.20 1.16 140
1.20 1.15 HO
1.20 1.15 140
1.78 1.70 1.66
1.73 1.70 146
143 1.70 1.85
1.73 1.70 1.135
2.20 2.10 2.00
2.20 210 1-00
2-36 2.30 2.26
200 1.96 1.90
1.40 1.35 1.30
1.80 120 1.50
1.60 1.55 1.50
1.60 1.55 1.50
5.00 4.50 4.00
1430 1.46 1.40
240 2.30 2-20
215 210 2.00
2.15 2.10 2.00
215 2.10 2.00
215 2.10 200
1.90 1.80 1.70
1.60 1.60 1.40
1.78 1.70 1.85
1.73 1.70 1.66
8.46 235 3.20
210 200 2.90

Devices may be mixed to qualify for quantity price. (TTL 74 series only) data Is available for the
above series of 1.0.s in booklet form. Price Up.

ALL PRICES INCLUDE V.A.T.
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-the lowest prices
BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQN T
T1 8 2G3713 007
T2 8 D1374 0(275
T3 8 D1216 OC8ID
T4 8 20381T 0081
T5 8 20382T 0082
TO 8 203440 0044
T7 8 20345B 0045
T8 8 20378 0078
T9 8 20399A 2N1302
T10 8 20417 AF117

All 55p each pak

ND120 NIXIE DRIVER
TRANSISTOR.
Suitable replacement for
/18X21, 0407, 2N1893
120veb.

23 100+
049 0.17 0-18

Nil. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX300 13p each.
Any Quantity.

GP100 T03 METAL
CASE GERMANIUM
Vebo=80V. Vceo 50V
I.C.=10 amps. Plot --
30W. hle= 30-170.
Replaces the majority of
Germanium power tran-
sistors In the OC, AD
and NKT range.

1 25 100+
0.48 0.44 0-40

GP300 TO8 METAL
CASE SILICON
Vebo 100V. Veco =60V
I.C.=15 amps. Ptot=
115W. hfe = 20. 100ff.=
1MHz. Suitable replace-
ment for 2513055,
BDY11 or BDY20.

1 25 100+
0.65 0.58 0.51

NEW 8th EDITION
250 pages

TRANSISTOR EQUIVA-
LENTS BOOK. A com-
plete cross reference and
equivalents book (or
European, American and
Japanese Transistors.
Exclusive to BI-PAK,
11.85 each.

A LARGE RANGE OF
TECHNICAL AND DATA
BOOKS ARE NOW
AVAILABLE EX STOCK.
SEND FOR FREE LIST.

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 22708/8. RSV -
27/23/95A. All usable
devices no open or short
circuits. ALSO AVAIL-
ABLE in PNP Sim. to
2N2908, BCY70. When
ordering please state
preference NPN or PNP.

211
20 For 0.55
50 For 140

100 For 142
'00 For 8.25

1000 For 14.30

SIL. G.P. DIODES Op
300.1W 30 0.55
40PIV(Min.) 100 1.65
Sub -MM. 500 5.50
Full Tested 1,000 9.90
Ideal for Organ Builders.

AD161/162
PNP

M/P COMP. GERM.
TRANS. OUR LOW.
EST PRICE. OF 75P
PER PAIR.

LOOK
FOR OUR

AUDIO AND

ELECTRONIC

COMPONENTS

ADVERTISEMENTS
PRACTICAL WIRELESS

EVERYDAY
ELECTRONICS AND

RADIO CONSTRUCTOR

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-83V. 400mV (DO -7
Case) 125 ea. 14W (Top -
Hat) 1119 ea. 10W (90-10
Stud) SOP ea.

QUALITY TESTED SEMICONDUCTORS
Pak No. Price

£p
Q 1 20 Red spot transistors pep . 0.55
Q 2 10 White spot R.F. transistors pep . 0.55
Q 3 4 0077 type transistors .. . 0.55
Q 4 0 Matched transistors 0044/45/81/81D 0-55
Q 5 4 0075 tranaietore .. .. .. 0.55
Q 6 5 0072 transistors . .

Q 7 4 AC128 transistors pnp high gain .. 0.55
Q 8 4 A0126 transistors pnp . . 0-55
Q 9 7 0081 type transistors . 0.55
Q10 7 0071 type translators . 0.55
Q11 2 AC127/128 Complementary pairspnp/npn.......056

3 AFI16 type transistors .. 455
3 AF117 type transistors . 0.55

0.55

0.55
0.55

0.53

Q12
Q13
Q14
QI5

3 00171 H.F. type transistors
7 2N2926 Sit. Epoxy transistors

mixed colours .. .

Q17 5 npn 2 x ST.141 & 3 X ST.140
Q18 4 MADT'S 2 x MAT 100 & 2 X MAT

120.. .. .

Q19 3 MADT'S2 x MAT 101 & 1 .x MAT

Q20 4 0044 Germanium transistors A.F. 455
Q21 4 AC127 npn Germanium transistors 0.55
Q22 20 NKT transistors A.F. R.F. coded.. 0.56
Q23 10 0A202 Silicon diodes sub -min. . 0-55
Q24 8 0A81 diodes.. . . 0.55
Q25 15 IN914 Silicon diodes 75PIV 75mA 0-55
Q26 8 0A95 Germanium diodes sob -min

IN69 0.55
Q27 2 10A 600 PI Silicon rectifiers

18425R 0.55
Q28 2 Silicon power rectifiers BYZ13 .. 0-55
Q29 4 Silicon transistors 2 x 2/4696, 1 x

2N697. 1 x 2N698 0.55
Q30 7 Silicon switch transistors 2N706

npn
Q31 6 Silicon switch transistors 2N708,

npn
Q32 3 pep Silicon transistors 2 x 2511131,

1 x 2511132 0.55
Q33 3 Silicon opt transistors 2N1711 0-55
Q34 7 Silicon npn transistors 2N2369,

500MHz (code P397) - 0.55
Q35 3 Silicon pnp TO -5. 2 x 2512904

1 x 2N2905 .. 0.55
Q36 7 2N3646 TO -18 plastic 300Milz npn 0.55
Q37 3 2N3053 rum Silicon transistors .. 0.55
Q38 5 pnp transistors 3 x 2N3703,

2 x 2N3702 .. 0.55

ELECTRONIC SLIDE -RULE
For all trenie calculations ONLY £3.69.

MAMMOTH I.C. PAK
APPROXIMATELY 200 PIECES ASSORTED
MANUFACTURERS' FALL -OUT INTE-
GRATED CIRCUITS INCLUDING LOGIC
74 SERIES LINEAR and AUDIO AMPLI-
FIERS. MANY CODED also SOME
UNKNOWN TYPES -YOU TO IDENTIFY.

PAK NO. M.I.C. 200
PRICE LI.25 per PAK including P. & P. and VAT

1974 CATALOGUE
NOW READY 10pINTEGRATED CIRCUIT PAKS

Manufacturers' "Fall Outs" which include Functional and Part -Functional Units.
These are classed as 'out-of4pec' from the maker's very rigid specifications, but
are Ideal for learning about I.C.'s and experimental work.
Pak No. Contents Price Pak No. Contents Price

UIC00 = 12 x 7400 0.55 111046 =5 x 7446 0.55
ITIC01=12 x 7401 0-65 01048=5 x 7448 0.55
U1002=12 X 7402 0.55 111C80=12 x 7450 0.55
U1003=12 X7403
U1004=12 x 7404

0.55
G55 U1051 =12 x 7451 0-55

UIC05 =12 X 7405 0.55 111053= 12 x 7453 0.55
U1006=8 x 7406 0.55 UIC54 = 12 x 7454 0-55
UIC07=8 x 7407 0.55 U1060=12 x 7460 0.55
UIC10=12 x 7410 0-55 UIC70= 8 x 7470 0.55
01020=12 x 7420 0.55 111072.48 X 7472 0.55
U1030=12 x 7430 455 U1C73= 8 X 7473 0.55
UIC40 =12 X 7440 0.55 U1C74=8 x 7474 0.55
11I041=5 x 7441 0-55 U1C76=8 X 7476 0-55
UIC42 =5 x 7442 0-55 U1080=5 x 7480 0-55
U1C43 = 5 x 7443 0.55 01081=5 x 7481 0.55
01044=5 x7444 045 UTC82 =5 X 7482 455
01045=5 X 7445 0.55 UIC83 =5 X 7483 0.55

Pak No. Contents Price

UIC86 =5 X 7486 0.55
UI090 =5 x 7490 0.55
U1091=5 x 7491 0.55
U1092=5 x 7492 0.55
01093=5 x 7493 0.55
01094=5 x 7494 0.55
UIC95 = 5 x 7495 0.55
UIC96 = 5 x 7496 0-55
UIC100=5 x 74100 0.55
UIC121 =5 x 74121 0.55
UIC141 =5 x 74141 0.55
010151=3 x 74151 0-55
UIC154=5 074154 0.55

74193 4551.71C193 =5 x
171C199 =5 x 74199 0-55

UICX I =25 Assorted
74's 1.135

Pak, cannot be split, but 25 assorted pieces (our mit )1 available as PAK UIC X 1.

2 Amp. BRIDGE RECTS.
50 v EMS 36p each

100 v EMS 40p .,
200 v RMS 459 
400 v RMS 50n
1,000 v RMS 56p 
Size 16 mm x 16 mm.

KING OF THE PAKS Unequalled Value and Quality

SUPER PUS
NEW BI-PAK UNTESTED

SEMICONDUCTORS
Satisfaction 01 111 AS FEED in Every Pak, or money back.

Pak No. Description Price
U I 120 Glass sub -Min. General Purpose Germanium Diodes . 0.55
11 2 60 Mixed Germanium Transistors AMP'....056
1.1 3 75 Germanium Gold Bonded Sub -Min. like OAS, OA47 0.45
U 4 40 Germanium Transistors like 0081, AC128 .. 0-55
U a 60 200mA Sub -Min. Silicon Diode, 0.55
U 6 30 811. Planar Trans. NPN like RSY95A. 251706 .. 0-55
U 7 16 S11. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 1000 0.55
U 8 50 511. Planar Diodes DO -7 Glass 250mA like 0A200/202 . 0.55
U 9 20 Mixed Voltages, 1 Watt Zener Diodes .. . 0.55
U10 20 BAY50 charge storage Diodes DO -7 Glass 0.55
Ull 25 PNP Oil. Planar Trans. TO -5 like 2511132, 2N2904 0.55
U13 30 PNP-NPN Oil. Transistors 0C200 & 2S 104 0.55
t'14 150 Mixed Silicon and Germanium Diodes 0.55
1,15 25 NPN Oil. Planar Trans. TO.5 like BEY51, 2141397 0.55
016 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.55
U17 30 Germanium PNP AF Transistors TO.5 like ACY 17-22 .. 456
1118 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 455
1119 25 Silicon NPN Transistor. like BC108
1120 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0-53
U21 30 AF. Germanium Alloy Transistors 20300 Series & 0071.. 0.65
1123 30 MADT's like MHz Series PNP Transistors
024 20 Germanium 1 Amp Rectifiers GIN Series up to 300 PIV 455
U25 25 300MHz NPN Silicon Transistors 2N708, B0Y27
U26 30 Fast Switching Silicon Diodes like IN914 Micro -MM. .. 0.55
U29 10 1 Amp OCR's TO -5 can, up to 600 PIV CRS1/25-600 . 1.15
U3'2 25 Zener Diodes 400mW DO -7 case 3-18 volts mixed
1133 15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series 0-546

U34 30 Silicon PNP Alloy Trans. TO.5 BCY26 28302/4 .. 046
1135 25 Silicon Planar Transistors PNP TO -18 2512906 .. 0-15
U36 25 Silicon Planar NPN Transistors TO -5 BFY50/51/52 0-55
1137 30 Silicon Alloy Transistors SO -2 PNP 00200, 28322 0.55
U38 20 Fast Switching Silicon Trans. NPN 400MHz 2513011 0.55
U39 30 RF. Germ. PNP Transistors 2511303/5 TO.5 .. 0-66
U40 10 Dual Transistors 6 lead TO -5 2N2060 0.55
U43 25 811. Trans. Plastic TO -18 A.F. BC113/114 045
U44 20 811. Trans. Plastic TO -5 BC115/111PN 0.55
U45 7 3A SCR. TO66 up to 600PIV 1.10
1146 20 Unijunction transistors similar to TI543
U47 10 TO220AB plastic triacs 50V 6A ...
1148 9 NPN Oil. power transistors like 2N3055
1149 12 NPN Sil. plastic power trans. 60W like 2N5294/0296 1.10

Code Nos. mentioned above are given as a guide to the type of device In
the pals. The devices themselves are normally unmarked.

FREE
One 65p Pak of your
own choice free with
orders valued 14 or over

CADMIUM CELLS
0111112 48p

NEW LOW PRICED TESTED S.C.R.'S
PIV 50 100 200 400 600 400

SP OP OP fa OP
IA TO3 0-22 0.27 0.27 0.32 0.42 0.83
3A T066 0.27 0-27 0.32 0.42 0.52 0-70
54 T066 0.39 0-52 0.54 0.59 0.75 0-88
5A TO64 0.89 0.52 0.54 0.82 0.75 0.88
7A TO48 0.52 0.5S 0.82 0.67 0.04 0.99

10A T048 0.55 0.83 0.87 0.83 1.07 1.32
16A T048 0-58 0-62 0.87 0.77 0.97 1.50
50A TO48 1.27 1.54 1.78 1.93 - 4.40

2N3055
115 WATT SIL
POWER NPN
55p EACH

D1899 NPN SILICON LINEAR INTEGRATED CIRCUIT PA
DUAL TRANSISTOR

(Similar to 2512060)

I 25 1004-

0-28 426 0-03

Pak No. Contents Price
ULIC709 10 x 09 0-55
ULIC710 7x 10 0.55
ULIC741 7X 41 0.55
ULIC747 5% 47 0.55
ULIC748 7 %748 0-S5

SIL. RECTS. TESTED
Ply 300mA 730mA IA 15.43A 10A 30A
(D07)(8016) Plastic180161(8010)(8010)1T048)

P
50 05 06 1N4001 05 OS 15 21 80

100 05 07 1N400 06 10 17 23 75
200 06 10 1N4003 07 12 22 25 1.00
400 08 15 1N4004 08 15 90 38 1.85
600 09 17 1514005 10 18 36 45 1.90
800 12 19 1514006 11 20 38 55 2.10

1000 14 30 1N400" 12 25 48 85 2.50
1200 35 30 58 75 3.00

DIACS
FOR UBE WITH
TRIACS.
11R100 11/32) 25p each

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV. 99p each

TRIACS
V BOM 2A BA 10A

T0-0 TO -00 TO.4s

p P £p

100V 33 55 88

200V 66 88 99

400V 77 83 1.21

Al) prices include V.A.T. Giro No. 388-7006

Please send all orders direct to warehouse and despatch deportment

P.O. BOX 6, WARE - HERTS
Pottage and packing add 15p. 0 add extra /or airmail.

Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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An

Announcement of Importance
to all those connected with

Films, Television, Music and related industries

STUDIO FACILITIES AVAILABLE ON A DAILY BASIS OR LEASE AT THE
20 ACRE SHEPPERTON STUDIO CENTRE
SHEPPERTON HAS BEEN COMPLETELY REORGANISED
Film Producers can rent the big scale stages without incurring overheads which are associated with
traditional big time studios. Service companies. producers. directors. writers. composers. etc.. can
rent stages. workshops. offices. cutting rooms. post production facilities. etc.. and so be based where
the action is!

FULL TIME MANAGEMENT STAFF ARE BASED AT THE STUDIOS TO
LOOK AFTER TENANTS AND PROVIDE CENTRAL SERVICES
SHEPPERTON STUDIOS-HOME OF MANY FAMOUS PRODUCTIONS-IS IDEALLY
SITUATED IN A PLEASANT ENVIRONMENT 18 MILES FROM THE CENTRE OF
LONDON. 6 MILES FROM LONDON AIRPORT AND M4. AND ONLY 2 MILES FROM
THE M.
Quotes
A modern and realistic approach to film making-Director David Butts of BBRK Ltd
'I can recommend ir-Jules Less. producer of Brannigan with John Wayne

These are opportunities not to be missed-Come to Shepperton
contact

The Estate Manager. The Shepperton Studio Centre. Squires Bridge Road. Shepperton. Midd\
Tel. Chertsev 62611

,m9ELAOLDERING KITS
11WAI)Ek' COMENNS IMMINENT

INCLUDES VAT
POSTAGE

FREE!

ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON. S W4 6LH
V A T REGD.No 235 6153 72 REGD. No 442762

ENCLOSING P/O, CHEQUE FOR SOLDERING KITS £
I NAME

LPE

A quality soldering kit at a price which may never be
repeated due to rising costs. The kit comprises of the
renowned Invader Soldering Tool (high safety standards
low leakage with easily removable bits). Two spare specially
shaped bits (heavy duty and P.C.B. work). Safety stand
with bit storage provision, dispenser of multi cored solder,
and hints and tips soldering leaflet, all in a presentation
styrene pack. Attach your plug and solder with Adcola.

ADCOL 'WADER' SOLDERING KIT

ADDRESS

41: r-=
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230,240V a.c. 50 60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
05 KVA (21 amp) (MAX) L1000

I KVA (5 amp) (MAX) £14 70
2 KVA (10 amp) (MAX) L28 10
3 KVA (15 amp) (MAX) L31 25
4 KVA (20 amp) (MAXI L72.50

37.5 amp (MAX) L102.50
200 watt (I amp) 19.00
CARRIAGE AND PACKING EXTRA
OPEN TYPE I amp ;panel mount) 19.00

L.T. TRANSFORMERS
All primaries 220-240V
Type No. Sec. Taps Price Post
I 30, 32, 34. 36V at 5A £6.90+45p

L9.15+60p
0.20-1-50p
L8.60 -1-60P
C9.15 +60e
f8.65 +60p
f6.75 -1-50p
0.60+60P
[4.30 +40p

2 30, 40, 50V at 5A
3 10, 17. 18V at 10A
4 6, I2V at 20A
5 17, 18, 20V at 20A
6 6, 12, 20V at 20A
7 12, 20, 24V at 10A
8 4, 6, 24, 32V at 12A
9 6 and 12V at 10A

300 VA ISOLATING TRANSFORMER
115/230-230 230 volts. Screened. Primary two
separate 0-115V for 115 or 230 volt. Secondary two
115V ac 150 VA each for 115 or 230 volt output.
Can be used i n series or parallel connections. Fully
tropicalised. Length 13.5 cm. Width 11 cm. Height
13.5 cm. Weight 15 lb.
SPECIAL OFFER PRICE L5. Carr. 80p.

A.G. MAINS TIMER UNIT
Based on an electric clock, with
25 amp. single pole switch. "",

hich can be preset for any
period up to 12 hrs. ahead Itt,w

to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size 135 mm x 130 mm x 60 mm. Price L2. Post
20p (Total incl. VAT and Post L238)

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors.
Each cam operates a c/o micro
switch. Ideal for lighting effects.
animated displays, etc.Ex equipment
tested.
4 cam model. L2.50 post 30p.
6 cam model. £3.25 post 30p.

12 cam model. f4.00 post 35p.
6 cam model. 3 r.p.m. 63.25 post 30p.

MINIATURE UNISELECTOR SWITCHES
2 Bank, I I position, 24 volt D.C.
operation, full wiper with an-
cillary contacts. NEW Price
12.50. Post 20p. As above but
with 5 Bank, II position. Price
f350. Post 20P.

COIN MECHANISM (Ex London Transport)
Unit containing, selector mechanism for I p, 2p and
Sp coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only nso. Post 60p.

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 25Ib
pull I inch travel. Two x approx. Ilb pull inch travel.
6 approx. 4ox. pull # inch travel. One 24 volt d.c

I heavy duty single make relay. Price E2.50. Post 60p.
ABSOLUTE BARGAIN.

230V FAN ASSEMBLY
Continuously rated, removable
aluminium blades. Price LI.
Post 20p.

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Heavy Duty continuously rated.
smooth running, 230/240V a.c.
motor. Size: 16 14crn (case
only). OAL 15crn. Aperture
6 6cm. L6.50. Post 50p.

230/240 VOLT A.C. EXTRACTOR
FAN KIT
Comprising of impeller, continuously
rated motor, motor housing and fix-
ings as illustrated. Price 11.75. Post
25p. (Total incl. VAT and Post C216).

.44

All Mail Orders --Callers-Ample Parking
Dept. PEIO, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

STROBE ! STROBE ! STROBE !

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 flash per sec. All
electronic components including Xenon Tube
and instructions L630. Post 30p.
INDUSTRIAL KIT
Ideally suitable for schools, laboratories. etc.
Speed adjustable 1.80 f.p.s.
Approx. output of Hy-Lyght. Price £14.00.
Post 50p.
HY-LYGHT STROBE MK III
For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes. £14. Post sop.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe.
 Variable speed from 1-13 flash per sec.
 Reactor control circuit producing an intense

white light. ONLY 122. Post 75p.
ROBUST, FULLY VENTILATED METAL
CASE. For Hy-Lyght Kit including reflector 1545.
Post 25o.
Super Hy-Lyght case including reflector £8. Post
60p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post 15p.

COLOUR WHEEL PROJECTOR
Complete with oil.
filled colour wheel
100 watt lamp. 2001
240V AC. Feature's
extremely efficient op-
tical system. £18.50.
Post 50p.
6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price L450. Post 30p.

BIG BLACK LIGHT
400Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F. ballast is
essential Price of matched ballast and bulb
416. Post LI. Spare bulb L7. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES
4ft 40 watt. Price £5.50. Post 30p. 2ft 20 watt,
f425. Post 25p. (For use in standard bi-pin.
MINI. I2in 8 watt, £1.60. Post 15p. 9in 6
watt, 1110. Post 15p. Complete ballast
unit and holders for 9in and I 2in tube.
L170. Post 25p. (9in and I 2in measures
approx.)

U.D.I. SINGLE CHANNEL
750 WATT MANUAL AUTO DIMMER
750W Solid State Fader, with three functions.
Manual fade; Auto fade -up: Auto fade -down.
Automatic cycling up and down. Functions
selected with 'three -position' rocker switch.

I Two ranges of cycling for 'Flashing' or 'Slow
blending'. Ready built module 6" x 3" glass

l fibre board incorporating 10 amp TRIAC.
Two or more modules for top quality colour
blending and flashing effec.s. PRICE L15.
Post 30p. -

INSULATION TESTERS NEW!
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 61b.
1,000V, 1,000 megohms, £34. Post
60p. 500V, 500 megohms, 128. Post
60p.

TRIACS
GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic mac. Latest device
from U.S.A. Long term reliability. Type SC146D
10 amp, 400 PIV, II. Post Sp. Type SCI46E 10 amp.
500 PIV, £1.30. Post 5p. (Inclusive of data and applica-
tion sheet.) Suitable Diac 18p.

HIGH VISIBILITY PANEL MOUNTING
LED's. 0.25 inch mounting, 0.16 inch lens. Typical
parameters 2V, 20M amps all type. Supplied complete
with snap in mountings and data. Red 4 for LI, Green
3 for LI, Yellow 3 for LI. Post 10p. (in order) (LI ).

LED READOUTS
7 series, L)H d.p. one-third high
character. 14 pin D.I.L. Available in
RED or GREEN. Price LI65. Post 10p.
4 for 615. Post paid.

0

All prices are subject to
8"o VAT. (8p in the £)

To ail urders odd 8% VAT to total
value of goods including carriega
packaging.

SERVICE
TRADING CO.

Superior Quality Precision Made,
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.

25 WATT I 0/25/50/100/ 150/500/ I k/ohni
L1.15. Post 10p.
50 WATT 1/5/10/25/50/100/250/500 1.5k/
ohm £1.60. Post 10p.
100 WATT Ii5i10'25/50/100/250,500/1k/1.5k/2.5k1
3 510k ohm L2.35. Post 15p.
Black Silver, Skirted knob calibrated in Nos.
1-9. I (in. dia. brass bush. Ideal for above Rheostats,
22p each.

RELAYS SIEMENS, PLESSEY,
AT

Etc'
MINIURE RELAYS

Col.(I) 1 2 3 4

Coil ohms
Col. (2)
Working
d.c. volts
Col. 3
Contracts
Col. (4)
Price

HD=
Heavy duty

Incl. Base

58
ISO
185
308
410
700
700
700

2,500
2.500
9.000

15k

5-9
4-9
8-12
9-14

12-20
16-24
16-24
20-30
31-43
36-45
40-70
85-110

6 cio
2 c/o
6M
4 c/o
4 c/o
4M 2B
4 c/o
6 c/o
2 c/o MD
6M
2 c/o
6M

80p
70p
60p'
75p
80p
60p
(10P
50p
60p
60p
60p
60p

inch-
.p per

6 VOLT D.C. 1 make contacts 35p. Post 10p.
6 VOLT D.C. 2 make contacts 75p. Post 10p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 10p.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 75p. Post 10p.
24 VOLT D.C. 3 c/o 75p. Post I Op.
DIAMOND 'H' Heavy Duty
230/240V a.c. 2 c o, 25 amp RES. at 250V a.c. £2.
Post 10p.

CLARE-ELLIOTT TYPE RP764I G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 cio.
70p post paid.
100 VOLT A.C. 2 c/o sealed type, octal. base

Post 10p.
24 VOLT A.C. Mfg. by 117.2 h.d. clo contacts.
55p. Post 10p.
240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.
10 amp h.d. c/o contacts. Octal plug in base. Price
75p. Post 10p.
220/240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. Incl. I I -pin base
£1.25. Post 10p.
HEAVY DUTY A.C. SEALED RELAYS
110V. 2 co. 20 amp contacts. L1,15. Post 10p.

DRY REED RELAYS
Mfg. by ERG, 12 volt d.c. encapsulated.
Single c/o 65p, post paid. Two c/o eSP. post paid.
STC 280 ohm coil 6/ 12V d.c. 3 make metal shrouded.
60p post paid.
Other types available, state your requirement.

"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps 240V. A.C. Black knob I in.
Fixing hole 4 in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO
SWITCH. 5 amp. c/o contacts. Mfg.
BONNELLA. NEW. Price 10 for
0.50. Post 10p. (Min. order 10).
AS above WITHOUT ROLLER. 20 for O. Post 10p.

I

FOOT SWITCH
Suitable for Motors, Drills,
etc., etc. S amp. 250 volt.
Price 75p. Post 15o.

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.
L275. Post 25p.

INSULATED TERMINALS
Available in black, red, white,
yellow, blue and green. New. lip
each incl. P. & P. Minimum order 6

METERS NEW! 24in. Flush
round. Available in D.C. Amps I, 5, 10,
15, 20 or A.C. Amps 1, 5, 10, 15, 20,
Voltmeter 0-300V A.C. All types 12.
Post 15p.

Personal callers only. Open Sot.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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Connoirsem
A. R. SUGDEN & CO. (ENGINEERS) LTD.

Manufacturers of the famous
BD2 Turntable, BD I Turntable
Kit, SAU2 Arm, SCU I
Cartridge for the hi-fi
enthusiast wish to announce
and apologise that
WE SHALL NOT BE EXHIBITING AT THE AUDIO FAIR THIS YEAR

The demand for our products is greater than ever and we feel that your interests would be best served by
our efforts being concentrated on the production of our products, as participation in Exhibitions results in
most of our Senior Staff being absent for the duration of the Exhibition.
It is our intention to serve your best interests at all times in conjunction with your local dealer.
Further information is always available by writing direct to us at Brighouse.

A. R. SUGDEN & CO. (ENGINEERS) LTD
Atlas Mill Road, Brighouse HD6 1ER Telephone: Brighouse (04847) 2142. Telegrams and cables: Connoiseur, Brighouse

WHAT READERS SAY

BASI ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series
will be of ex-

ceptional value In
training mechanics and

technicians in Electricity,
Radio and Electronics.

An eytremely marvellous set of books C S London

Thanks for sending so promptly They are a most ecellent
series of hooks D F Mildenhall

Having enjoyed seven days of free reading I am convinced
that the value of these manuals is worth every penny of
their purchase price R S Leicester

I believe a high standard of Electronic education can be
obtained from your manuals hf R . Birmingham

Thank you and congratulations on very good value for
money.. PS.. Glasgow

Should you be, in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

..............To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7HP

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts E5 30 0
BASIC ELECTRONICS 6 parts £6 40 0
BASIC TELEVISION 3 parts £3.60 0

Tick Set(s) required. Prices include Postage
YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.
NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS
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ELECTRO AL
top quality components for
price -minded constructors

Guaranteed to spec.  Genuine discounts Free postage in U.K.
TRANSISTORS
AC I53K pnp germanium low power 37p
ACI76K npn germanium low power 38p
ADI61 npn germanium medium power 42p
ADI62 pnp germanium medium power 40p
AFI 39 pnp germanium UHF 57p
BC107 15p; BC108 14p; BC109 lip;
BC167 15p; 8C168 14p; BC 169 13p each) r'"
BCI77 25p; BCI78 73p; BCI79 26p; 1

BC257 14p; BC258 12p; BC259 14p f P"
Standard groupings available
8D135 npn med. power 379
BDI 36 pnp med. power 39p
DIODES
0A90, 0A9 I , 0A95 each 6p
OA202 I 1p
Other sernicond
AC128 17p; AFI 17 37p
BEY51 23p
Full lists end technical data will be found in Catalogue
No. 7.

C 1/3 4-7-470K
C 1/2 4:7-10M
C 3/4 4-7-10M 1-5
C I 4.7-10M 3.1
MO 1/2 10 -IM 4
WW I 0.22-3-9 11
WW 3 I -10K 9
WW 7 I -10K II
Codes:

C = carbon film, high stability, low noise.
MO  metal oxide, Electrosil TR5, ultra low noise.
WW = wire wound. Plessey.

Values: All El2 except C eW, C IW, and MO '}W.
E12: 10, 12, IS, 18, 22, 27, 33, 39, 47, 56, 68, 82

and their decades.
824: as El 2 plus I I, 13, 16, 20, 24, 30, 36, 43, 51,

62, 75, 91 and their decades.
Tolerances:

5% except WWI 10%
1-0.05 D below 10 D and MO 4.W 2%

Prices are in pence each for sties of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions of one penny
on total value of resistor order.) Prices for 100
up In units of 100 only.

RESISTORS
Code Watts Ohms Ito 9 10 to 99 100 up

(see note below)
1.3 1.1 0.9 nett
1.3 I.1 0.9 nett

1.2 0.97 nett
2.5 1.92 nett

2.3 nett
10 8 nett

6 nett
10 8 nett

MINITRON DIGITAL INDICATORS
30154F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm characters in 16 lead DIL, LI -20. Now available
in 8mA or ISmA per segment rating.
Suitable BCD decoder driver 7447. 11.15.
3015G showing + or - and I and dec. pt, 11-20.

This is E P Service
DISCOUNTS
Available on all items except those shown with
NETT PRICES. 10% on orders from L5 to 014-99.
15% on orders LIS and over.
PACKING AND POSTAGE FREE
in U.K. for pre -paid mail orders. For orders L2
and under, there an additional handling charge of
10p.

GUARANTEE OF QUALITY
All goods are sold on the understanding that they
conform to manufacturers' specifications and
satisfaction is guaranteed as such-no rejects,
"seconds" or sub -standard merchandise is offered
for sale.
PRICES QUOTED DO NOT INCLUDE VAT,
for which 8% must be added to total nett value of
order. Every effort is made to ensure correctness of
information and prices at time of going to press.
Prices are subject to alteration without notice.
S.A.E. with written enquiries please.

GIRO ACCOUNT No. 38/671/4002

CAPACITORS
DALY ELECTROLYTIC
in cans, plastic sleeved
1,000inF/25V, 28p; 5,000rnF/25V, 62p; 1,000mF
50V, 41p; 2,000mF/50V, 57p; 5,000mF/50V, L1.18;
50,00mF/ I 00V, 12.91; 2,200mF;100V, L1.56.

POLYESTER TYPE C280
Radial leads for P.C.B. mounting. Working voltage
240V d.c.
0-01, 0.015, 0-022, 0033, 0 047, 3p each: 0,068,
0.1, 0.15, 4p each; 0.22, Sp; 0.33, 7p; 0.47, Sp;
0.68, 119; 10, 14p; 1-5, 2.1p; 22,24p.
SILVERED MICA
Working voltage 500V d.c.
Values pF-2.2 to 820 in 32 stages. 6p each;in
1,000, 1,500, 7p each; 1,800, Bp; 2,200, 10p;
2,700, 3,600, lip each; 4,700, 5,000, 15p each;
6,800, 20p; 8,200, 10,000, 2Sp each.
TANTALUM BEAD
0.1, 0.22, 0'47, 1.0mF/35V, 14p each. 2.2/I6V,
2.2/35V, 4.7/16V, 10/6.3V, 14p each. 4.7/35V,
10/I6V, 22/6.3V, I8p each. 10/25V, 22/16V, 47/6.3V,
I00/3V, 6.8/25V, 15/25V, 20p each.
POLYCARBONATE TYPE 832540
Working Voltage 250V.
Values in mF: 0.0047, 0-0068, 1.10082, 0-01. 0.012,
0.015, 3p each. 0018, 0.022, 0-027, 0-033, 0039,
0047, 0056, 0.068, 0.082, 0.1, 4p each.
CERAMIC PLATE
Working voltage 50V d.c.
In 26 values from 22pF to 6,800pF, 2p each.

ELECTROLYTIC Axial Leads
uF 3V 6.3V 10V 16V 25V 40V

0-47
1.0 I 1p2.2 - - - - lip -4.7 - - I I p ip10 - - - - -lip 9p22 - - Sp 9p Sp
47 Sp 9p Sp Sp Sp

100 9p Sp 89 89 9p 10p
220 Sp Sp 9p 10p 10p lip
470 9p 10p lOp I I p 139 17p

1,000 I 1p 13p 139 17p 20p 23p
2,200 159 10p 23p 26p 37p 419
4,700 26p 309 39p 44p 58p -

10,000 42p 46p

63V
I 1p

Sp
9p
ip
89

10p
12plip
249
419

100V
Bp
Bp
9p
9p
ip
10p
13p
19p
28p
4Sp

POTENTIOMETERS
ROTARY, CARBON TRACK.
Double wipers for good contact and long working life.
P20 SINGLE linear 100 ohms to 4.7M D. 149 each.
P20 SINGLE log, 4.7k n to 2.2M D. 14p each.
JP20 DUAL GANG linear 4.7k0 to 2-2M 0, 489
each.
JP2.0 DUAL GANG log, 4-7k0 to 2.2M n, 489
each.
JP20 DUAL GANG log/antilog 10K, 22K, 47K,
IM r2 only, 48p each.
11.2.0 DUAL GANG antilog 10k only 48p.
2A DP mains switch with any of above 14p extra.
Decades of 10, 22 and 47 only available in ranges
above. SKELETON CARBON PRESETS (*peach.

SLIDER
Linear or log, 4-7k 0 to I M 0 in all popular values,
30p each.
Escutcheon plates, black, white or light grey, 10p
each.
Control knobs blk/wht/red/yel/grnlblue/dk. grey/It
grey, 7p each.

ELECTRO1WIE LTD

JACKS AND PLUGS
Sockets
2 -circuit, unswitched, SI/SS I 1 p
2-circuit/2 break contacts, SI / 8B 13p
3 -circuit, unswitched (not GPO), 53/SSS 15p
3 -circuit with 3 break contacts, 53/886 20p
2 circuit with chrome nut and black/white/red/

green or grey unswitched, S5/SS 14p
2 circuit with chrome nut and black/white/red;

BB

with 2 break contacts, 55/13B 17p
Miniature. 3.5mm, 2 -circuit (black), 2 br.

56/
cont.,

8p

2 circ. screened, top entry, P.1 24p
2 circ. screened, side entry, SEPI 36p
Line socket, mono, 231 40p
Line socket, stereo, 244 45p
3 -circuit, unscreened, bl/grey/wh, P.4 46p
2 -circuit, unscreened, bl/whi/red/bl/grn/arer.

P2 18p
3 -circuit, screened, top entry, P3 53p
3 -circuit, screened, side entry, SEP3 55p
Miniature, 3.5mm, 2-cir., screened, P5 139
Miniature, 3.5mm, 2-circ., unscreened, various

colours, P6 10p

INSULATED SCREW TERMINALS
In moulded polypropylene, with nickel plate on
brass. With insulating set, washers, tag and nuts.
I5A1250V. In blk/brwn/red/yel/grn/b1/grey/wh,
Type TP.I, 14p each.

ZENER DIODES full range E24 values: 400mW:
2.7V each; IW: 6 BV to 82V, lip each;
I SW: 4.7V to 75V, 67p each; 7.5V to 75V, 94p each.
Clip to increase 1-5W rating to 3 watts (type
266F) Sp.

VEROBOARD
Copper clad 0.1 in. matrix -2.5 . 3.75 ins. 32p.
375 3'75 ins., 35.2. 2.5 5 ins., 35p. 3-75 x
5 ins., 39p.
Copper clad 0-15 in. matrix -2-5 x 3-75 ins., 24p.
3.75 x 3.75 ins., 35p. 2.5 x 5 ins., 35p. 3.75 v
5 ins., 44p.
Vero spot face cutter (any matrix). 53p. 0-040 pins
(for .1 matrix) per 100, 359. 0052 pins (for 0.15
matr0ix) per 100, 35p.

KNOBS
Ina great variety of modern types, for in. shaft,
from plastic to solid aluminium, from typically 639
per pack of two (Catalogue 7, page 62).

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

SIEMENS THYRISTORS
0.8A 400V, 63p; 600V, 94p; 3A 400V, L1.06; 600V,
LI SO.

DESOLDERING BRAID
6ft, 66p; Reels, 25m, 17.15.

EV CATALOGUE 7
2nd Printing (Green and yellow cover)
112 pages, thousands of items, illustrations, dia-
grams, much useful technical information. The 2nd
printing of this catalogue has been updated as much
as possible on prices. It costs only 25p post free and
includes a refund voucher for 25p for spending when
ordering goods list value L5 or more.

All postal communications, mall
orders, etc., to Head Office at Egham
address, Dept. PE9.

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

Northern Branch: 680 BURNAGE LANE, BURNAGE, MANCHESTER MI9 I NA
Telephone 061-432 4945 Shop hours-Daily 9-I and 2-5.30 p.m. Saturdays 9-1 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. Box 27, Swarthmore PA 19081
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TRANSISTORS-WIde
AC126 110
AC127 Ilp
AC120 IIP
AC lip
AC142 14.

146.

60109 10p
8011580115bp
130147 4
BC148 7p
801490 0p

lop

413-111tOCk

Br 115 22p
81167 23p
61;170 23p
8G173 alp
8.177 alp
81178 bp

virility

51J49, 130p
5.1j5340 45p
31-18370 72p
1k4.1E371 lap
4.1.1E520 1100

Sop

ocza, lop

2.40VA 707,
T1P42A lip
270107 lap202222
278108 lap
270109 lap
274300 lap
21'8301 14p
270302 lip
274303 158

202218 alp

rp= I::
202221 bp

211p
202369 lap
202484 30p
202646 32p
202904 bp
202905 147/
202906 20p

204059 lop

MT° ;::
204444 nap
205.57 2Ip
205458 2S0
205159 440
30140 100p
30141 OOP

40360 300
40361 3513

BRIDGE RECTIFIERS

50V 400V 600V
250mA 1413 - -
lA Nip 2Sp 2Sp
2A p 45p 451330
4A 441) $0p 709
6A 50p 76p 100p

RECTIFIER
DIODES
BY100 1013
BY126 12p
BY127 12p
BY133 2013
BYZ10 35P
BYZ11 32p
BYZ12 30p

SIGNAL
DIODES
BA100 10p
0A47 7p
0A70 Ilp
0A79 7p
0A81 7p
0A135 9p
0A90 613AC176

AC,07 lip
AC188 11p
AC1140 45p
45142 55p
90143 SlIp
ADi 44 43p
A13161 338

80157
130158 12p
130159 14p
BC189C Ilp
5C162 10p
8c183 bp
80,84 lip
BC212 II p

Br179 33p
13.1130 33p
19.101 33p
B.184 22p
13.165 22p
13.'94 lIp
8,95 12p

AC1E521
34,162955 bp
1.4.J 53055 asp
MPF102 by
NIP.103 341p
3116.104 3Sp
341,105 34p
0026 43p

IT0304 2413
275500 15p
Z1,501 Isp
235502 II
270503 .50
20404 tip
20696 15p

2742926813 7p
2029260 Op
2029281,Glp
203053 10p
203054 44p
203055 40p
203441 OOP

40362 31131N4001
40409 Ns
40410 SOP40411 200137p
40594 $Sp
40595 ISp
40000 $414

SCR-THYRISTORS

350,Nip 400V 600V
0 5A

1A - 35p ISp 55p

BYZ13 35p
5p

1N4004 Ilp
1N4007
PL4004 1013
PL7004 20p

0A91 6p
0A95 7p
0A200 lip
0A202 7p
1N914 413

1N916 Op
1N4148 4p40162 33p

13p
BC213 10p 19,96 14p

ISp
0028 by 20697 13p 203442 120p

203525 bp
40603 54p 3A - 40p 55p 050

OTHER DIODESAF14c,5 13p
46116 13p

8C214 lap
50307 11p
BC308 iv

B.197
B.200 sap
ElF244 bp

0035 asp
0036 sap
0041 15p

20698 15p
20706 128
20708 lIp

203702 3 lIp
203704 lIp

7A - up 84p 110p
16A - 70p up 95,3 Tun nil

nAEY11 5°'
ZENER

4,1,7 lap
4.116 SOP
AF121 33p
A.124 30p
AC125 30P
A.126 30P
9,27 30p
A.139 33p
9.181 4513

00309 12p
80170 lip
80171 22p
80115 45p
130,21 100p
80123 100p
80124 bp
80131 40p

45p

BF 829 34p
13,30 30p
8,50 Up
B,51 lap8,52 tap
BFX87 15p
B.588 24p
89019 1513

133$20 16p

0042 15p
0044 11p
0045 Ilp
0070 Ilp
0071 11p
0072 Ilp
0071 50p
0074 30p
OC81 lap

20914 lIp
20918 40p
20929 bp
20930 lap
2161,31 lip
211132 lIp
201302 3 17p
201303 4 alp
291306 7 alp

203705 6 10p
203707 I 1p
203708 9 Pp
203771 170p
203772 100p
203773 MI
203819 22p
203820 50p
203823 44P

TRIACS

30V 50V 400V 500V
800rnA S2p Up - -
3A - 85p 99p 120p

LED
TIL209 17p
BA145 15PDIAL
ST2 25p

DIODES
3.3V to 33V 15%
400mW 9p400mW
1.3W 11313

1-5W 25p
10W 40p

AF166 bp
AF239 3lp
13C107 lip
BC, 08 013

80132
80153 65p
B0156 00P
80160 75p
80061 6513

133521 22p
87,06 bp
Bolos 220p
3,490 059

0082 12pOM lip
0054 lip
0C200 43p

230308 9 21Ip
2141613 20p
251711 20p
202160 by

203666 7013

203903 4 15p
203905 6 15P
294058 15p

6A - Up 120P 150P
10A - 109p 154p 185p
16A - 145p 1110p 200p

ACCESSORIES
Mica Washers 2 Buithe (For TO3 and 1066) 6p
DIL Sockets 8 14p; 14 pin, 16p; 16 pin 17p.pin.

AUDIO AND RADIO INTEGRATED
CIRCUITS (

C ZN414 TRF Radio Receiver 1.10 Fixed Output
CA3028 Motor RF IF Oscillator 1.00 Sinclair Super IC12 6W Amplifier 2.20 Positly Venal,*
CA3048 Four Independent Rapulaters

OPTO-ELECTRONICS Light Dependent
Photo-Tronwstors ResistorsOCP70

SOP ORP12 55p
OCP71 OSP ORP60 45p
2N5777 SOP ORP61 5013

Amplifiers 2.30
CA3090 FM Stereo Decoder 4.00 650mA 8

LM377 Stereo Amplifier LINEAR INTEGRATED CIRCUITS LM309K 5V 1.48
2W channel 2.90 CA3046 Transistor Array 0.70 lA

MC1303 Stereo Preamplifier 1.30 LM301 Op. Amp wtth Ext. Comp. 0.40 MC7805 5V 1.40

Light ErnIBM5 Dlodas
Red 20p. Green np. Yellow 35p.
Saran Segment Displays
3015F (Filament) 1209 MAN3M (LED) 1300

MC1304 FM Stereo Decoder 1-110 LM307 Op Amp with Int. Comp. 0'50 MC7812 12V 1.40
MC1310 Codes* FM Stereo DeCOder 2.70 MC1455 Timer (similar to NE555) 0.72 MC7815 15V 1.40
MC1312 Four Channel SO Decoder 2.10 MC3401 Quad Op Amp.  ire rail MC7818 181/ 1.40
sixo4000 ; Watt Audio Amplifier 0.40 only 0'70 MC7824 24V 1.40
MFC6010 IF Amplifier Non-uturating NE555 Timer 0.60

1,niter 0.80 709 Op Amp with Ext. Comp. 0.28
TAA263 Audio Amplifier 0.85 710 Differential Voltage
740100 TRF Radio Receiver 150 Comparator 0.',..35 Yarlablis Output
TI3A800 5 Watt Audio Amplifier 1.00 741 Op Amp with Int. Comp `(' 4. Voltage Rguletor
TBA810 7 Watt Audio Amplifier 1.25 747 Dual Op. Amp 0.70
TEIA820 2 Watt Aucho Amplifier 0-80 718 Op. Amp with Ext. Comp 0-35 ML723 070

TTL INTEGRATED CIRCUITS
7400 15P 7430 17p 7450 55P
7401 17P 7441 75p 7486 410
7402 17p 7447 ISp 7499 3800
7404 1110 7445 120p 7490 52p
7408 20P 7470 30p 7492 Sip
WO 17p 7472 30p 7493 su
7413 30P 7473 311p 74107 op
7411 72P 7474 34p 71127 45p
7115 33P 7475 52p 74122 up
7420 lip 7476 31p 74141 ISp

C-MOS LOGIC ICs
C04001 50p
004000 120p
004011 50p
C04012 50p
C04018 300p
C04027 170p
C04029 420p
004037 lI5p210

CD4041 p

Minimum order £2 All goods brand new and guaranteed
to manufacturers' specifications.All prices exclusive of VAT TechnomaticP & P 10p for orders below £5 Money refunded if not satisfied.

Export inquiries welcome. Callers. by appointment. welcome.
Inquiries from trade. OEM. Colleges Catalogue on request. 15p.
welcome

54 Sandhurst Road, London, N.W.9
Telephone 01-204 4333

Ltd

N

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.

MI IIII IIIM Ell OM IIIMI MI IIIN MN NM EN MI MN MI

Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept.,
P.O. Box 156, Jersey, Channel Islands. I
NAME EC104

ADDRESS Block caps please,
IM MN III I= EN I= NM MI =I SEIM 111 NM
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ALL OUR PRICES INCLUDE V.A.T.
BSR AUTOCHANGER
STEREO AND MONO
Nay* 12', 10" or 7" records.
Auto or Manual. A high
quality unit becktid by BSR
reliability with 12 months'
guarsntee. A.C. 200/250V
SIN 133 * 1131n.
Above motor board 331n. below motor board 2,In.

with STEREO and MONO XTAL £6  75 Post 45p

PORTABLE PLAYER CABINET
Modern design. Black resin* covered
Sliver front grill.. Chrome fittings.

Motor board cut for above BSR deck £4  50 Post 45p.

COMPACT PORTABLE STEREO HI -Fl
Two full size loudspeakers 133 < 10 *: 3310. Player unit
clips to loudspeakers making It extremely compact,
overall size only 133 x 10 x Of In., 3 watts per channel,
pia s all records 33 r.p.m., 45 r.p.m. Separate volume and

tone controls
240V s.c.

mains.

Attractive
Talk finish
Weight 13 lb.

Bargain Price

£25
85p carriage

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
0-60 MINUTES

Single pole two-way. Surlace mount-
ing with fixing screws. WIII replace
existing wall switch to give light
for return home, garage, automatic
anti -burglar lights. etc. Variable knob.
Turn on or off at full or intermediate
settings. Brand new and fully guaranteed £1  95

Post 250

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial $Sp Driver Trans. LFDT4 65p
I.F. P50/2CC 470 kc/s 40p Printed Circuit, PCA1 65p
3rd I.F. P50/3CC 40p J.B. Tuning Gang 65p
Spare Cores * Weyred Booklet 10p

0071 65p
Mullard Fertile Rod 8 . tin.. 20p.6 . ,,tin, 20p.3 tit -1.10p.

VOLUME CONTROLS
5 K. ohms to 2 Meg. LOG or
LIN. L/S 13p. D.P. 25p.
STEREO L/S 55p. D.P. ?Sp.
Edge SK.S.P. Transistor 25p.

80 Ohm Coax 5p yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd, -75; 60 yd, [2.60
FRINGE LOW LOSS
Ideal 625 end colour I Up yd

8in. or 10 x6in. ELAC
HI -Fl SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16.000 c/s. Bass resonance
55 c/s. 0 ohm impedance.
10 watts music power

E.M.I. 13i x Sin.

SPEAKER SALE!
With twin tweeters.
And crossover. 10 £4 50watt. State 3 or 8 or
15 ohm. As Illustrated. Post 25p

With flared tweeter cone and ceramic
magnet. 10 waft.
Bass res. 15-40 c/s.£2 75Flux 10,000 (pus*.
Slate 3 or I or 15 ohm. Post 25p

6016 10 91n. £6 
Bookshelf Cabinet Teak finish Post 45p

1310 Bass Woofer, 20 watts. 15 ohms. £5.50

SET OF 3 MOTORS FOR
COLLARO STUDIO

115 VOLT TAPE DECK
£2. 50 Post 50p

BLANK ALUMINIUM CHASSIS. 16 s.w.g. 2310 sides
g .410 MP: g gin 530; 10 . 7In 65p; 12 x Sin 059;
14 * Nn 9N; 16 * ilin Np; 12 x 3M 50p; 16 * 10in £1.
ALUMINIUM BOXES, 3 x 3 x 31n Np; 4 x 4 x On ?Op;

x 4. On Np; 9 * 4 On £1; 12 x 4 * 41n [1.30.
ALUMINIUM PANELS 16 Awl?. 6 x 41n 12p; 8 x Nn 19p;
14 x 3in 213p; 10 x lie 24p; 12 Sin 25p; 12 x Nn 34p;
16 x Nn 34p: 14 r 91n 40p; 12 x 121n 47p; 16 10In 60P.
S.R.P.B. PAXOLIN PANEL 10 81n 20p.

ANOTHER R.C.S. BARGAIN!
ELAC 9 x Sin HI -Fl SPEAKER TYPE 59RN
This famous unit now available, 10 watts, 8 ohm.

Prk. £3  30 P°"25p

R.C.S. STABILISED POWER PACK KITS
All parts and Instructions with Zeno, Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
Input 200/240V s.c. Output voltages available 6 or 9 or 12 or
15 or 18 or 20V d.c. at 100mA or lees.
PLEASE STATE VOLTAGE REQUIRED. £2 20 `"Walls S.A.E. Size 33 . 13 . 131n. 25p

RCS POWER PACK KIT
12 VOLT, 750mA. Complete with

Ls
c Post

printed circuit board snd assembly & .0.J 250InstructIon.
12 VOLT 300mA KIT, [2-75. 9 VOLT 1 AMP KIT. [2.95.

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

Idol for Mike, Tape, P.U., Guitar, Mc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:
13 t 13 x I In. Response 25 c/s to 25 kc/s. 20 dB gain.
For use with waive or transistor equipment. nn Post
Full instructions supplied. Details S.A.E. UU 20p

ELECTRO MAGNETIC
PENDULUM MECHANISM

1.5V d.c. operation over 300 hours continuous on SP2
battery, fully adjustable awing and speed. Ideal displays,
teaching electro magnetism or for
metronome. strobe. etc. :pit

BRITISH FM/VHF TUNING HEART
88 to 108 M/CS British made. 2 Transistors ready Ilgnaid
requires 10.7 M/CS I.F. Complete with tuning gang.
Connections supplied but some technical experience
essential.

Our price £3.95 Post 20p

MAINS TRANSFORMERS ALL POST
25p each

Eagle MT12 12-0-12V 50 mA 90p
250-0-250 80 mA, 6.3V 3.5A 6.3V lA or 5V 2A C2.50
350-0-35080 mA, 6.3V 3-5A, 6.3V IA or 5V 2A [3 - 00
300-0-300V 120 mA, 6.3V 4A C.T.: 6.3V 2A C3.95
MINIATURE 200V 20 mA, 6.3V IA 23 23 2In 75p
MIDGET 220V 45 mA, 6.3V 2A 23 23 . 2111 90p
HEATER TRANS. 6.3V 1.5A asp.
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3, 4, 5. 6, 8, 9, 10, 12, 15. 18, 24 and 30V f3.00
1 amp. 6, 8, 10, 12, 16, 18, 20, 24. 30, 36, 40, 48, 60 [3.00
2 amp. 6, 8, 10, 12. 16. 18, 20. 24, 30. 36. 40. 48, 60 14.00
3 amp. 6, 8, 10, 12, 16, 18, 20, 24. 30, 36, 40, 48. 60 [6.00
5 amp. 6, 8, 10, 12, 16, 18. 20, 24, 30, 36, 40. 48, 60 £9.75
5, 8 and 13V; 5 amp. [1 .20. 3 amp. 3, 5, 8, 10, 13 or 5-0-5V
[1.30, Ditto 5 amp. tt .50: 6-0-6V 500mA 90p 9V 1 amp 95p,
12V 300mA 75p, 12V 500 mA 85p, 12V 750 mA 95p,
40V 1 amp. [1.75.
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £3.00; 500W [8.25; 750W £10; 1000W [15
CHARGER TRANSFORMERS. Input 200/250V.
for 6 or 12V, 11 amp t1 -SO; 2 amp [1.80; 4 amp [2.50
BATTERY CHARGERS. Ready built with leads and clips
13 amp C2; 4 amp C4; 5 amp 14.50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputs, 11 amp 40p: 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated terminals. Varnish impregnated. Fully enclosed
In OUR PRICE f 1 0 50pCarr.
Famous

steel case
make .t (Value

fixing feet.
£101.

Can be used as 600W auto transformers 240-110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDENSERS
2/350V 14p 250/25V UP 50 - 50/300V 50p
4/350V 14p 500/25V 20p 60 - 100/350V 65p
e/45ev lip 1000/25V 35p 32 + 32/250V 20p
16/450V 22p 1000/50V 47p 32 + 32/45011 60p
32/500V 50p 8* 8/450V No 350- 50/325u 55p
25/25V 10p 8.16/450V 25p too- so soasou SSp
50/50V .10p 16 - 16/1150V 40p 32 32 + 32/350V 65p
100/25V 10p 32- 32/350V 40p

LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, II, 10, 25, 30, 50, 100, 200mF 15V 10p.
500,nF 12V 15p; 25V 20p; 50V 30p.
1000mF 12V 17p; 25V 3Sp; SOV 47p, 100V 70p.
2000mF 6V 25p; 25V 42p; WV 57p.
2500mF 50V 62p; 3000m F 25V 47p; WV 6Sp
5000mF 6V 25p; 12V 42p; 25V 75p; 35V Op; 50V 95p.

TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF, 150pF, 10p.
CERAMIC, 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p
PAPER 350V-0.1 4p, 0.5 13p; lmF 150V 15p; 2mF 150V 15p
500V-0.001 to 0.05 4p; 0.1 Sp; 0.25 Sp; 0.47 25p.
MICRO SWITCH LEVER ACTION 20p.
SUB -MIN MICRO SWITCH 25p.
TWIN GANG, "0-0" 2011pF 176pF, 6Sp; SOOpF standard 75p.
31159F - 38SpF with 25pF 25pF, Slow motion drive 50p.
SHORT WAVE SINGLE. 10pF, 30p, 250, 55p, SOpF, 55p.
NEON PANEL INDICATORS 2SOV AC/DC. Amber 30p.
RESISTORS. 3W, 3W, 1W, 20% 1p; 2W, 5p. 1011 to 10M.
HIGH STABILITY. 3W 2% 10 ohms to 6 wag., 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 49.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 16 watt, 10 ohms
to 100K 10p each.
TAPE OSCILLATOR COIL Val. type 35p.

RADIO COMPONENT SPECIALISTS
Radio Books and Component Lists top. (Minimum posting charge 20p.)

NEW MODEL "BAKER LOUDSPEAKER", 12IN 50 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER.

£16FULL RANGE PROFESSIONAL OUALITY.

BAKER

'
Please

MAJOR 12"£9 . 90
. Post free

30-14,500 c/a, 12I0. double
cone, woofer and tweeter

ow cone together with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gauss snd a total flux\ of 145,000 Mexwelle. Bass
resonance 40 C/s. Rated 20W.
NOTE: 3 or $ or 15 ohms mull
be stated.

Module kit, 30-17,000 cis
. with tweeter, crossover,

baffle and
Instructions. £12.50

state 3 or I or 15 ohms. Post free

BAKER "BIG
'Group 25"Group
2; £8.80
3 or 1 or 15 ohm

-SOUND" SPEAKERS

35'

2; £9.90
3 or 8 or 15 ohm

Post free

'Group 50/12'
51.21;

£16
1 or 15 akin

TEAK VENEERED HI -F1 SPEAKER AND CABINETS
For 12In or 10In dla speaker 20 13 91n, [10.50. Post 50p
For 13 , 8I0 or Ilin speaker 16 . 10 sin, [6-60. Post 3Sp
For 8  5In speaker 16 . 0 6In, [5.00. Poll 25p
For 6In and Tweeter 12' 8 Sin, [4.00. Post 25p
LOUDSPEAKER CABINET WADDING tin wide 20p ft

GOODMANS 61n. HI-FlIWOOFER
4 ohm or 1 ohm. 10W. Largo cramk magnet.
Special Cambric cone surround.
Frequency response 30-12.000 c/s.
Ideal P.A. Columns.
HI-FI Enclosure Systems. etc.
Suitable Cbinet 12 , 8 6 [4 Suitable Tweeter [2

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 e/s to 16,000 c/s. Size 31
30x 2In deep. Rating IOW, 3 ohm.
Crossover VI .25 £1.90 Post

£4

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Twesters 2-16kc/s, 10W 1 ohm or 15 ohm [2.25.
De Luse Horn Tweeters 2-1111m/s, 15W, 63.50.
CROSSOVERS, TWO-WAY 3,000 c/s 3 or 8 or 15 ohm MN.
LOUDSPEAKERS P.M. 3 OHMS. 7 4In., [1.25; 831n., [7.50;
8 r 51n., C1.60; 10In., £2.00; lin., [1.75; 10 - Sin., [1.90.
SPECIAL OFFER: 80 ohm, 2./n, 2310; 35 ohm, 21n, 31n,
25 ohm, 231n dia., 3In dla., Sin dia.
15 ohm, 331n dia, 6 R 41n, 7 . 41n, Sin, [1 each.
3 ohm, 231n, 2310, 331n, Sin dla. (11 Iln a ohms [1 .50.3
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
Sin diameter 4W [2.50. 10In diameter 5W C250;
121n diameter 6W [245. 3/8/15 ohmic plea" state.
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike Irene mu metal 100:1 [1.25.
Loudpeaker Volume Control 15 ohm IOW with one Inch
long thrsdd bush for wood panel mounting. ;In spindle.
65p each, Post 15p.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco and P.A.
4In speech and music. 4 way
mixing. Output 8/15 ohm. a.c. Mains.
Separate treble and bass controls.
Guaranteed. Details SAE. £49
PROFESSIONAL VALVE MODEL. 100W. callers only, US

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add muelcal highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner L.A. 50
with separate controls Into single output. 9V -
TWO CHANNEL STEREO VERSION £5  95
BARGAIN 3 WATT AMPLIFIER. 4 Transistor rd. 50
Push -Pull Ready built, with volume. Treble
and bass controls. 16 volt d.c.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE 25p. FLUSH 60p. TWIN 850.
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd.
JACK SOCKET Std. open-circult 14p, closed circuit 23p;
Chrome Lead -Socket 45p. Phono Plugs 5p. Ph ono Socket 5p.
JACK PLUGS Std. Chrome 20p; 3 Srtirn Chrome 12p. DIN
SOCKETS Chesels 3 -pin 10p 5 -pin 10p. DIN SOCKETS Wed
3 -pin 111p; 5 -pin 15p. DIN PLUGS 3 -pin lop; SpIn 25p.
VALVE HOLDERS, Sp; CERAMICS 10p; CANS 5p.

REVERSIBLE 4 POLE MOTOR
1,400 r.p.m. Reversible 42 Watt, ts,,
spindle 13"313 , site 3r' 3", As LL  20
Illustrated. With Cooling Fan. m.o. 240V. Post 25p

E.M.I. TAPE MOTORS. 120V or 240V a.c.
1.200 r.p.m. 4 pole 135mA. Spindle 0.187
0.751n. Slue 33 23 x 2i.ln (Illustrated). Post
25p. £1 .85

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)

Buses 50, 66, 159. Rail Selhurst. Tel. 01-884 1665
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advantages and none of the disadvantages. No misfire because contact
breaker bounce is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the
points bounce open at high rpm. Contact breaker burn is
eliminated by reducing the current to about 1/50th of
norm, thus avoiding arcing. But you can still revert
to normal ignition if need be. In seconds. If points
go Wary unlikely) you can get replacements
anywhere. All these advantages.

Fitted in 15 minutes. Up to 20% better fuel
consumption.  Instant all weather starting. Cleaner
plugs - they last 5 times longer without attention.
 Faster acceleration.  Faster top speeds.
Coil and battery last longer.Efficient fuel
burning with less air pollution.

The kit comprises
everything needed
Ready drilled scratch and rust resistant case,
metalwork, cables, coil connectors, printed
circuit board, top quality 5 year guaranteed
transformer and components, full
instructions to make positive or negative
earth system, and 6 page installation
instruction leaflet.
WE SAY IT IS THE BEST SYSTEM AT
ANY PRICE!

DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTO -FLOOD LIGHT FITTINGS
TYPE B 3 -BANK UNIT
Has two brackets to accept P,C Board. Transformers. Also has holes
in ends for Potentiometers. Jack Socket. Cable. etc. Ideal for making
Sound to Light and Strobes. Base Cover included. Less Lamps. only

£6.50
inc. VAT. P. & P. 40p.

SOUND TO LIGHT .

Three channel. using Type 8 unit. Ideal for small disco's and home
entertainment. Complete with Lamps Ready wired,

£25
inc. VAT. P. & P. 40p.

STROBE UNIT
Using Type B unit. Adjustable frequency. Single knob control. Com-
plete with Lamps. just plug into mains-that's it.
£25
complete. inc. VAT. P. & P. 40p.

100 WATT SPOT LAMPS
Red Pink Green Yellow. Blue. Violet Clear Only
80p
each MInImum 3 Lamps £2.40 inc VAT P & P 25p

TRAFALGAR SUPPLIES
Dept H.T. Standish Street Burnley

-4

YP

TYPE A

ONLY

E1  50
Inc VAT

Less Lamp
Plus 25p P. & P

Lancs

SITIVAITIE Mk II
Electronic Ignition... Better on all points
Specifically designed to retain the points assembly - with all the your poThe SPARKRITE MK.2 is a full capacitive discharge electronic system. Because you keep

TOW, PRICES

Sparkore MK - full capacitive discharge electronic
system - not rust a transistorised inductive discharge booster.

D I Y. Kit only 010-93 incl VAT and P & P
Ready Built Unit C13.86 incl VAT end P

ints!

(Both to fit all care with cod/distributor ignition up to
8 cylinders).
We can supply units for any petrol-engi ed vehicle (boat.
motorcycle etc.) with codicontect breaker ignition.
Details on request. Call in and see us fo r  demonstration.

rORDER NC
ELECTRONICS D
(Dept PE 10) 82
Walsall WS1 3D
Please supply:
Sparkrite Mk.2
VAT and P

Nim

W TO:
ESIGN ASSOCIATES

Bath Street,
E Phone 33652

D.I.Y. tans) at f1093 each incl.
(Will make pos. or neg. earth) 

Sparkrite Ready Built Neg. Earth Unit(s)
at f13-86 each incl. VAT and P & P

Sparkrite
at 03-86

NAM

AD

Ready Built Positive Earth Unit(s)
each incl. VAT and P & P

E

DRESS

LIenclose cheque/P 0 for £

ME NM 11.111 = MEI Ell
Send SAE for brochure.
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Marsh II's
& 65 Bath Street Glasgow G2 2BX Telephone 041-332 4133

Cricklewood42Broadway London NW2 3HD Telephone 01-452 0161/2 Telex 21492
A Marshall (London) Ltd. Dept. PE

Everything you need is in our
New Catalogue
available now price 20p
(100 pages of prices and data)

Call in and see us 9-5.30 Mon -Fri
9-5.00 Sat

Trade and export enquiries welcome

Popular Semiconductors
214456 0-80
2N4564 0-115
2N4574 1.20
214490 3 16
214491 3-58
214492 3.99
214493 4.20
2N696 0-22
214697 0.22
214698 0.40
2N699 0-45
214706 0-20
2N706.4 0.1$
214708 0.20
214709 0.45
214711 0.51
214718 0.35
2N7184 0.40
2N720 0.50
214721 0.55
2N914 0.22
214916 0.41
214918 0.55
214929 0.30
2141302 0.19
2N1303 0.19
2141304 0.24
2N1305 0.24
2141306 0.31
2141307 0.22
2141308 0.40
2141309 0.31
2141671 1.44
2N16714 1.54
214167113 1.72
2N1671C 4.32
2141711 0.45
2141907 5.50
2142102 0.50
2142147 0.70
2142148 0.94
2142160 0-90
2142192 0-40
2N21924 0-40
2142193 0-58
2N21934 0.61
2142194 0.73
2N21944 0.30
2N22184 0-60
2N2219 0.45
2N2219A 0.60
2142220 0.45
2N2221 0.41
2N2221A 0.40
2142222 0.40
2N222A 0.50
2142368 0.31
2142369 0.37
2942369 0.41
2142646 0.77
2N2647 1.12
2142904 0.40
2N29044 0.45
2142905 0.46
2N2905A 0.50
2142906 0.31
2N29064 0.37

2142907 0.40
2N29074 0.45
2N2924 0.14
2142925 0.17
2N2926

Green 0.12
Yellow 0.11
Orange 0.11

2143053 0.25
2143054 0.60
2N3055 0.75
2N3390 0.21
2N3391 0.23
2N33914 0.29
2N3392 0.13
2143393 0.13
2143394 0.13
2143402 0.19
2N3403 0.19
2N3440 0.59
2N3441 0.97
2N3442 1.25
2N3414 0.20
2143415 0.21
2N3416 0.34
2143417 0.24
2N3638 0.15
2N36384 0.15
2143639 0.27
2N3641 0.17
2N3702 0.12
2N3703 0.13
2N3704 0.14
2N3705 0.12
2N3706 0.09
2143707 0.13
2N3708 0.10
2N3709 0.11
2143710 0.12
2143711 0.11
2N3712 0.96
2N3713 1.20
2143714 1.33
2143715 1.50
2143716 1.80
2143771 2.20
2143772 1.80
2N3773 2.65
2143789 2.06
2143790 2.40
2143791 2.35
2143792 2.69
2143794 0.24
2143819 0.37
2143820 0.64
2143823 0.70
2143900 0.20
2N3901 0.32
2143903 0.24
2N3904 0.27
2143905 0.24
2143906 0.27
2144036 0.63
2144037 0.42
2144058 0.16
2144059 0.09
2144060 0.11

2144061 0-11
2144062 0.11
2144126 0.20
2144289 0.34
2144919 0.04
2144920 0.96
2N4921 0.73
2144922 0.84
2N4923 0.113
2145172 0.12
2145174 0.22
2145175 0.26
2145176 0-32
2145190 0.92
2145191 0.115
2145192 1.24
2N5195 1.46
2145245 0.43
2N5457 0.49
2145458 0.45
2145459 0.49
40361 0.40
40362 0.50
40363 0.61
40389 0.44
40394 0.56
40395 0.65
40406 0.44
40407 0.33
40498 0.50
40409 0.52
40410 0.52
40411 2.00
40414 3.55
40430 0.05
40583 0.23
40601 0.67
40602 0.46
40603 0.53

0.56
40636 1.10
40669 1.00
40673 0.70
AC107 0.25
AC113 0-16
AC117 0.20
AC126 0.25
AC127 0.25
AC128 0.25
AC151V 0.25
AC152V 0.17
AC153 0.25
AC153K 0.33
AC154 0.20
AC176 0-23
AC176K 0.33
AC187K 0.23
AC188K 0.34
ACY18 0-24
ACY19 0.27
ACY20 0.22
ACY21 0.26
ACY28 0.20
ACY30 0.42
A0142 0.50
AD143 0.60
40149V 0.50

AD150 0.63
AD161 0.45
40162 0.45
AD1611 PR
40162) 1.05
AF109R 0.40
AF115 0.24
AF116 0-25
AF117 020
AF118 0.50
AF124 0.30
AF125 0.30
AF126 0.28
AF127 0.211
AF139 0.39
AF170 0.25
AF172 0.25
AF178 0.55
AF179 0-65
AF180 0.50
AF186 0.40
AF200 0.35
AF239 0.51
AF240 0.72
AF279 0.54
AF280 0.54
AL102 0.75
AL103 0.70
8C107 0.16
BC108 0.15
BC109 0.19
BC113 0.13
BC115 0.15
BC116 0.15
BC1164 0.11
BC117 0-21
BC118 0.11
BC119 0.29
BC121 0.23
BC125 0.15
BC126 0.20
BC132 0.30
BC134 0.11
BC135 0.11
BC136 0.10
BC137 0.15
BC138 0.24
BC140 0.34
BC141 0.29
BC142 0.23
BC143 0.21
BC145 0.21
BC147 0.12
BC148 0.13
BC 49 0.12
BC153 0.10
BC154 0.18
BC157 0.14
BC158 0.13
BC159 0.14
8C160 0-37
BC1678 0.13
BC1688 0.13
BC168C 0.11
BC169B 0.13
BC169C 0.13

I BC170A 0.11

Integrated Circults-TTL Reductions!
SN7400 0.16
SN7401 0.16
SN7401AN

0.30
SN7402 0.16
SN7403 0.16
SN7404 0.24
SN7405 0.21
SN7406 0.45
SN7407 0.45
SN7408 0.25

SN7409 0.23
SN7410 0.16
SN7411 0.25
SN7412 0.25
SN7413 0.5e
SN7416 0.45
SN7417 0.30
SN7420 0.16
SN7423 0.37
SN7425 0.37
SN7427 0.45

SN7430 0.16
SN7432 0.45
SN7437 0.35
SN7438 0.35
SN7440 0.16
SN7441 0.05
SN7442 0.05
SN7445 1.59
SN7446 2.00
SN7447 1.30
SN7448 1.50

SN7450 0.16
SN7451 0.16
SN7453 0.16
SN7454 0.16
SN7460 0.16
SN7470 0.30
SN7472 0.311
SN7473 0.44
SN7474 0.40
SN7475 0.51
SN7476 0.45

BC171
BC172
BC182
BY182L
BC183
BC183L
BC184
BC184L
BC186
BC187
BC207
BC208
BC212K
BC212L
BC214L
BC237
BC238
BC239
BC251
BC252
BC253
BC257
BC258
BC259
BC261
BC262
BC263
BC300
BC301
BC302
BC303
BC307
BC3074
BC308
BC3084
BC30818
BC309
BC309A
BC30961
BC237
BC238
8C337
BC338
BCY30
BCY31
BCY32
BCY33
BCY34
BCY38
BCY39
BCY40
BCY42
BCY58
BCY59
BCY70
BCY71
BCY72
BCY87
BCY88
BCY89
80115
BD116
BD121
BD123
BD124
80131
80132

59/7480
SN7481
5197482
SN7483
SN7484
SN7485
SN7486
SN7490
5917491
S947492
SN7493
SN7494

Teletennle
0.13
0.11
0.12

BD135
BD136
BD137
813138

0.43
0.49
0.55
0.63

BFY19
BFY20
BFY29
BFY50

0.35
0.50
0.40
0.23

MJE2955

MJE3055
1.12

0.66

Played on your own TV. S..4 E. for
details -as described in P W July
1974. -Special Discounts,

0.12
0.09

80139
BD140

0.71
0.17

BFY51
BFY52

0.19
0.21

MP8111
MP8112

0.32
0.40 Liquid Crystals -813.

0.09 BOY20 1.05 BFY53 0.16 MP8113 0.47 Ex stock 6.4 E. for details of CMOS
0.11 BF115 0.25 BFY90 0.60 MPF102 0.30 battery operated clock kit using LCOs.
0.11
0.25

BF116
BF117

0.23
0.43

BRY39
BU104

0.23
1.42

MPS405
MPS406

0.25
0-26 Scorpio Car ignition Klt-

0.27
0.12
0.11
0.10

BF119
BF121
BF123
BF125

0.56
0.25
0.27
0.25

BU105
C1064
C106B
C106D

2-25
0.44
0.55
0-65

MPS455
MPSA56
NE555V
NE560

0.26
0.27
0.70
4.41

811 .50 VAT.
BSTB0246 C1.05 Transformer (2.75
1 1440V C1.10 MINITRON CI .55

0.16 BF152 0.20 C106E 0.43 NE561 4.110 DL707 C2-35 or 4 for C$
0.16 BF153 0.21 CA3020A 1.60 NE565A 4.46
0.09 BF154 0.20 CA3046 0.70 0023 0.06
0.09 BF158 0.23 CA3048 2.11 0C28 0.76
0.09
0.20

BF159
BF160

0.27
0.23

CA3089E 1-96
CA30900 4.23

0C35
0C42

0.60
0.35

P.C. Marker Pen Delo 33PC
0-16 BF161 0.42 C04000 0.51 0C45 0.32 Price 87p
0.23 BF163 0.32 C04001 0.51 0071 0.12 Zeners 400MW 11p 1W 17p 3 3-43V
0.09 BF166 0.32 CD4002 0.51 0072 0.13
0.01
0.13

BF167
BF173

0.21
0.24

CD4009
C04010

1.0
1.07

0081
0083

0.20
0.20 Heatslnks-Redpoint

0.20 BF177 0.211 C04011 0.51 ORP12 0.55
0.111 BF178 0.35 C04015 2.66 o53 1.20 TO5 669 7018 79

0.23 BF179 0.43 C04016 1.02 RL54 0.15 6W1 6 r 4in undrilled C1
0.36
0.34

BF180
BF1131

0.35
0.34

C04017
C134020

2.66
2.66

SC35D
SC36D

1.60
1.46

4W4 4 r 4in drilled 2 r TO3 SOp

0.29 BF182 0.40 C04023 0-51 SC400 1.09 2W1 2 r 4in undrilled 1159

0.54
0.11
0.10

BF183
BF184
BF185

0.40
0.30
0.17

C134024
7C134400226

1.90
1-.56

SC41D
SC450
SC45D

1.32
1.09
1.96

4W1 4 x 4in undrilled 70p

0.12 8F194 0.16 CD4029 3.71 SC500 2-60
0.12 BF195 0.17 CD4041 2.11 SC510 2.39
0.09
0.10

BF196
BF197

0.15
0.15

C0044004447

165
211 SL4144

SL623
1.00
4.59

Resistors Tent Beads
0.10
0.10
0.21

BF198
BF199
BF200

0.10
0.10
0.40

CD4049
C04050
LM3014

0-90
0.90
0.48

TAA263
TAA350

1-00
2.10

W Tol Price Valve Price
5% 19 0 1/35 14p

0.19 BF225J 0.19 LM304.4 2.03 TAA661B 5% 1311 0 22 35 lOp
0.19 BF237 0.22 1.32 5% 2p 0 47 35 14p
0.19 BF238 0.22 LLMM730°29CK 01:1175 740100 1.50 1 10% 20 2 2 35 14p
0.43
0.52
1.15

BF244
BF245
BF246

0.16
0.33
0.43

LM709T55

BOIL
0.49
0.38

Filter 0.70
TBA271 0.64
TBA641B

2 10% 6p 4 7 35
2i 5% 7p 10 16v 18p

0.34
0.37

BF247
BF254

0.49
6.16

1401L
LM723C

0-33
0.75 218A800 112550

5 5% 9p 47 6 3V 20p
10 5% 10p 150 3V 20p

0.53
1.05

BF255
BF257

0.17
0.46 .40

00.46

TBA810
TIL209

1 50
0.30

0-97 BF258 0.50 TIP29A 0.49
0.15 BF259 0.55 14DIL 0.31 TIP304 0.54
0.21 BFS21A 2.30 LM747 1-00 TIP31A 0.62
0.22
0.17
0.22

BFS28
BFS61
BFS98

0.92
0.27
0.20

"1748015L

14131L
0.60
0.73

T1P324
T1P334
TIP344

0.74
1.01
1.51

Vero board
Copper Plain

0.13 BFX29 0.30 LM7805 2.50 TIP354 2.09 01 0 15 01 0 15
3.54
2.42
0.97
0.75
0.75

BFX30
BFX44
BFX63
BFX68
BFX84

0.25
0.33
2.48
0.30
0.24

MC1303P
1.26

MC1310 2-92
MC1458CP1

0.79

TIP36A
TIP41A
TIP42A
TIP2955
TIP3055

3.70
0.79
0-90
0.93
0.60

25 3fin 219 20p - 149
2 5 - 5in 309 30p - 149

31 -in 30p 30p - -
- 5in 34p 3Sp - 24p

0.75 BFX85 0.30 MJ480 0.90 ZTX300 0.12 28 1710 £1.21 959 76p 699

0-30
0.67
0.40

BFX87
BFX88
BFX89

0.20
0.25
0.45

MJ481
M2490
MJ491

1.14
0.98
1.30

TX302
X500
X502

0.10
0.15
0.17

Pins 36 24p 24p

r 200 alp 92p

0.50 BFY18 0.39 MJE340 0.42 ZTX530 0.21 Trade and Retail supplied.

Potentiometers -Linear or Log
0.75 SN7495 0.30 SN74151 1.10 01974175 1.20 Single Double
1.25
0.07

SN7496
SN74100

1.00
2.16

SN74153
SN74154

1.09
1.69

SN74176
SN64180

1.44
1.44 Rotary Pots 18p 45p

1.20 SN74107 0.43 SN74155 1.55 SN74181 S11 Rotary Switched 20p

0.95 SN74118 1.00 SN74157 1.09 SN74190 1.95 Sliders SOp 80p

1.011 SN74119 1.92 SN74160 1.51 SN74191 1.95 Full range of capacitors
0.45
0.65

SN74121
SN74122

0.57
0.60

SN74161
SN74162

1.511
1.51

SN74192
SN74193

2.05
2.30 stocked. See catalogue for

1.10 SN74123 0.72 SN74164 2.01 SN74196 1.14 details
0.75 SN74141 1.00 SN74165 2.01 SN74197 1.5111 Presets -Horizontal or Vertical
0.65
0.05

SN74145
SN74150

1.44
1.44

SN74167
SN74174

4.10
1.60

SN7419I3
SN74100

3.16
2.14 01W 6p 0 2W 69 0 3W 6p

Diodes and Rectifiers Bridge Rectifiers Construction Klts
PIV 50 100 200 400 600 800 1000 Plastic 1A 2A 4A
1.5 Sp Op 10p 11p 12p 15p 20p 50 0.24 0-32 0.60
3 15p 17p 20p 229 259 27p 3012 100 0.36 0-37 0.70

10 - Sp P 479 569 - - 200 0.30 0.41 0.75
35 54p 020 C1.10 (2.15 [2.52 C3.65 D1.20 400 036 045 045
Cathode Stud Only 1943766 (354 800pv) 03-65 IN3786 (354 1000pv) C4.20 600 0.40 0.52 0.95
IN344 10p 8A102 25p BA145 17p BY237 1299 0A47 799 0A90 7P Metal-Professlonal OuIlty

6A
0.62 AV7 Aerial Amps £2 04

0.75 UH57 Transmitter E2-74

0-60 MUE7 Receiver for above c3-22
1.10 EW18 Electronics dice f6  53
1.25 EX20 Electronic Sensor £7 79

114914 7p BA110 25p BA154 12p BYZ10 359 0A70 7911 0A91 7p 5 15 25 50A

114916 7p BA115 7p BY100 15p BYZ11 32p 0A73 10p 0495 7p 50 2.22 2.64 3.66 12.30 Mail Order
A4119 79 BA141 17p BY126 169 BYZ12 30p 0A79 7p 04200 7p 100 2.24 3.00 3.60 12.36 VAT All prices exclusive
AA129 15p BA142 179 BY127 1799 049 10p OA8t Sp 0A202 10p 200 2.02 3.70 4.32 14 40 P. & P. 15p
8A100 1Sp 8A144 129 BY140 C1 0A10 2119 0485 10-0A210 27 400 3.72 4.20 5.40 16.30
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* PRCES I

Trannies OFI V.A TNCLUSIVE

* Retail Shop open 9 to
4 Bush House, 5.30 Mon. to Sat.

Bush Fair, Harlow, * Post 8 Package 15p.

Essex. * 1974 Catalogue 20p.

BRIDGE
SEMICONDUCTORS REM-
ACI26 14P 0C44 lop PIERS
ACI27 16p OCAS Itip 1 Amp
AC128 ISp 0071 lip NOV 22p
AC141 K 26p 04281 12p 200V 24p
ACI42K Alp 2N706 lip 600V 27p
ACI76 ISp 2741131 24p 'THYR1S-
.1C187 2.4p ?NH)? 2Sp TORS
ACI88 2Ap 2742904 20p 1 Amp
ACI87K 1.3p 2N2926 Ilp 50V 29p
AC188 K 23p 2N3053 26p NOV 32p
AD149 49p 2N1054 SSp 200V 34p
ADI61 33p 2N3055 49p 400V 44p
AD162 40p 7N3702 lip 3 Amp
AF114 20p 2N3703 Up 50V 39p
.1E115 20p 2N3794 lip NOV 44p
AF116 20p 2143705 13p 200V 4/1p
AFI 17 20p 2N3706 12p 400V 66p
BC107 13p 7N3707 Up 5 Amp
BC108 12p 2N3708 Ilp 50V 46p
BC109 13p 2N3709 12p 100V 57p
BC147 13p 1N3710 12p 200V 66p
BC1411 13p 2243711 12p 400V 77p
BCI49 13p 2N3819 35p TR1ACS
9052 I.3P 40361 , 55p 2 Amp
0C183 Ilp 40362 55p 100V 33p
9C184 14p 40636 69p 200V 55p
BC212 13p IN914 Ilp 400V 77p
BC213 13P 1N916 Sp 6 Amp
BC214 13p IN4001 7p 100V 66p
BD131 6gp IN4002 Op 200V Up
BD132 90p IN4003 10p 400V 99p
8E194 16p 114404 10p 10 Amp
8E195 17p 1144006 15p NOV 99p
8E244 27p IN4148 6p 200V 1.32
BFYSO lap 115400 16p 400V 1.43
BFYSI Ilp IN5401 17p 400mW
BEY52 17p 1N5402 19p ZANIER
MP8111 36p IN5404 24p DIODES
0C28 50p 1145406 Up 3.3 to 33
0C26 50p volt I 1p each

TRANNIES
DISCO UNIT

- it. 41=0 '......- .4,,
`......-4.-....--, IMMO'

Includes
* Dl 100W discotheque amp. with

full mixing and PFL facilities.
£94.75.

* Stereo headphone with boom
microphone. £9.90.

* Trannies disco console with 1'

Garrard SP15 Mk. IV turntables
[5900

* Pair 50W Speakers t47.1.81

OR COMPLETE SYSTEM 4139.97.
carriage 05.00. Terms available. no
deposit. £1016 monthly for 24
months.

We stock a full range of Disco Equip
sent. Send for list or pay a visit.

£1 BARGAIN PACKS
El 10 Silicon NPN Power transis-

tors (like 2N30551. Below spec.
El 30 Plastic FET's unmarked un-

tested. similar to 2N38I9 (random
test showed good yield).

£1 20 TO5 transistors NPN or PNP.
state which. 2 to 5 amp fUtested.

II 20 TO18 transistors PNP like
BCI78. BCI79. etc. U/tested.

II 30 Plastic Power NPN transistor
TO220 case like 2N3055. U/tested.

0 10 General Purpose fully tested
FET's.

See advertisement to Practical Wirekss for
full range of TTL integrated circuits.

11 200 mixed capacitors.
El 500 mixed resistors.
tr Any 5 packs 14.50 .4
Post/package 10p per pack.

Resistors
i watt 5% carbon 1,'
I. watt 5% carbon 1P

I watt 10% carbon 3p

range 10 ohms to 4.7 megohms.
i wall WO 2% Op

range 10 ohms to I megohms

RDVEROBO A
0.1 0,15

29 x 39 24p 19p
27 p

329 1 xx 3
5
/ 27p 23pp39 x S31p 31p

17 x 29 82p 63p
17 x 31 II .110 87p
17 x 5 (Plain) 90p
Pin insertion tool 57p 57p
Spot face cutter 46p 46p
Pk. 36 Pins 20p 20p

Electrolytic
Capacitors
6.3 VOLT

68A.F isip
15e,p g
470AF 11pip

680AF Op
1500AF Illp
2.200PF 15P
3300AF 26p

10 VOLT
47AF 04p
i 00µF 6fp
220PF 4r.
330µF 10p
470AF 10p
1003AF I 1p

15°°PF 2°P2200µF 24p

11 VOLT
15AF 69,

33PF SiP
150µF Mp
150AF Op

220.1- 7P
680AF 17P
1003AF 17p

150014E 25P
2003µF 43P

25 VOLTtn..,
7,1 ii;;;;
''"'"47µF 69pi.F

OpogpF gp

220AF 10p
470.E isp
6801a 20Pmonup 22p

2200µF 39p
5000pp gip

40 VOLT
6.8AF tifp
15AF 69p
33AF Iftfp

40 VOLT
47AF 6fp
100,,p Op

68AF 10p
220AF lip
470AF 19p

65°,F 251.
1000µF 2-411

2200µF 44p

63 VOLT

2.21a Os
4.75F 6.19

6.1114P MP
10AF 691.
22AF 69p
68AF 10p
100AF lip
isopf 13p
220AF 19p
330µF 22p
470PF 26P
1000µF 44p

PVOotLUntMloE

CONTROLSetrs
e m

Carbon track 50011 to 2.2M fl
Log or Linear.
Single 16p. Dual gang (stereo) 44p.
Single type with D.P. switch 16p
extra.

CARBON SKELETON
PRESETS
Small high quality type (linear
only). All valves 1005 meg ohms
- I wan 6p each
-2.5 watt 61p each

VISIT OUR RETAIL
SHOP AT BUSH FAIR

Monday to Saturday 9 to 5.30.

SLIDE SWITCH
SPOT Ilp each. D.P.D.T. 13p each

MINIATURE NEON
LAMPS
240V or 110V 1.4 5p. 5 plus 44p
each.

M u I I a rd Polyester Capacitors
0260 SERIES
250V P.C. mounting: 0.01AF. 0.015. 0.022 39p. 0033. 0047. 0.068 4p. 0.1 41p.
0-15. 0.22 51p. 0.33 7p. 0.47 94p. 0.68 12p. IAF lip. 1.5AF 22p. 2.2µF 27p.

CMS SERIES
400V: 0.001p.F. 0-0015.0.0022. 0.0033. 0.0047 3p. 0.0068. 0.01. 0.015. 0.022. 0.033 3.ip.
0.047. 0.068. 0.1 49p. 0.15 6. 0.22 /1.1p. 0.33 12p. 0.47 141p.
160V: 0.01AF. 0015. 0.022. 0.033. 0.047. 0068 35p. Cl. 4p. 0.15 4p. 0.1 44p.
0.15. 0.22 51p. 0.33 7p. 0.07 99p. 0.68 12p. 1AF 14.4. 1.5µF 22p. 2.2AF lip.

CRESCENT RADIO LTD.
11-15 & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

1 1 MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM.) 803 1 685

ADD LUXURY
TO YOUR CAR

WITH A MOTOR DRIVEN CAR
AERIAL
Spec.: 5 Section

Extended Length 100cni
Length under Fender 40cm
Cable Length 120cm

Supplied complete with Fixing
Bracket and tA,.7c plus 25p
Control Switch.   5` P. & P.

"CRESCENT
BRAT MUTE"
SINGLE
CHANNEL

tt. SOUND TO
agNe LIGHT UNIT

This fantastic
little box

approx. 4" x r x 21' when
connected to the output of a
sound source front 1 to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit Is fused and can-
not harm your amplifier.
A Bargain at £7.50 plus 10p.

MINIATURE RELAYS
Brand new range of British matte
relays, size: 1 lin X lin x :in.
All two changeovers with 200V
1.3A contacts and suitable for
fitting on 0.1m veroboard.
Type Volts Current Ohms
27/A 12V 17M/A 700 All
21/A 12V 28M/A 430 80p
12/A IiV 3334/A 185 each

200/260T Mains Relay
Heavy duty contacts 2,500 ohm
coil. All new 81111 unused
D.P.D.T. mains relays 50p, Carr.
free. Special quantity £40 per
100 off.

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Size 45mm X 36mm x 31mm

PRI 240V
Sec 3.0.3 100mA
Sec 6.0.6 100mA
Sec 9.0.9 100mA
Sec 12.012 100mA
Sec 200.20 100mA

£1.28 10p P. & P.

TRI-VOLT BATTERY
KIK ELIMINATOR

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

the a.c. mains through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require, 6, 71 or 9 volt. This
means all your transistor power
pack applications can be handled
by thin one unit. Approx. size
211n 2fin 31 in. Our Price
42.70 plus 10p P. & P. Same
model suitably wired for the
Philips Cassette £8 plus 10p P. & P.

7in X Oin LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.I. fora well-
known hi-fi set
maker. Size: 7in x

4in. Impedance: 8 ohms. Flux:
38,000. Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable. Price: £1.00. Free
postage on this item.

UK63
UK92
UK115
UK130
UK 140
UK165
UK 195
UK220
UK230
UK275
UK300
UK310
UK515
11K520
UK710
UK715
UK830
1110375
LIK915
UK935

KITS
Transistor Tester £1.813
Telephone Amp 4.8.26
HI-Fi Amp -8W 14.50
Mono Control Unit 24.15
Amp -1.5W £8.81
KIAA Equalised Stereo Amp 25.80
Mini -Amp -2W 23-66
Signal Injector 2245
AM -FM Ace. Amp 1349
Mike Pre -Amp 46-98
4 Channel Radio Control T.X. £6.61
Radio Control Receiver £3.29
MW Radio Receiver 47.92
AM Tuner 44.80
4 Channel A.F. Mixer 112-59
Photoelectric Cell Switch £8.97
Guitar Pre -Amp 24.98
Cap. Discharge Ignition 213.19
R.P. Amp 12-170MHz 42-613
Wide Band Amp 20Hz to 130MHz 22.66

TRI-VOLT CAR SUPPLY
Enables you to work your Transistor Radio,
Amplifier or Cassette, etc. front the 12 volt car
supply. Positive or negative earth. Approx.
size = 2in x 31in x I1in. This converter
supplies ti, 71 or 9 volts and is transistor regulated.
A real money saving device for 22410. 10p P. & P.

BARGAIN BOX
Loud buzzer mounted in a metal has complete
with two U2 battery size bottler.
Designed and can be used as a tire alarm but is
ideal as a door or mom code practise buzzer.

Approx. size: 2jiu x 61in x 1;111.
OUR PRICE 50p

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chase's panels. Fitted
with 111110 front panels. 1003, 105mtn x 73nint X
45mm 151p; 1006, 150non X 7501ni x 47nun 86p;
1007, 1 xlinnt x I 24mm x 60nuie 96p; 1021.
106no x 74nim x 45mm (sloping front) 50p.

BARGAIN BOARDS
Components galore for the experimenter. Ex -
Computer boards with resistors, capacitors and
useful transistors -at least 4 transistors per board.
Five boards £1.

2in. PANEL METERS
Size 59nun X 46mto

0.50µA -MEII
0.100µA-ME7
0.500µA ME8
0.1mA -ME9
0.5mA MEDI
0.10mA- MEI 1
0.50mA ---M 6:12
E3 each. 10p P. & P.

0.100mA - ME13
0.500mA-ME14
0.1A -ME1S

0.50V ax. -ME16
0.300V ac. -ME17
S meter -MEIS
V.V. meter- ME19

LOW VOLTAGE
AMPLIFIER

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

1 .75 plus 13p P. & P.

STOP PRESS
BHA0002 13W Amp Matilde
NE555 Tinter 1.C.
MC1310P Stereo Decoder I.C.
7805 Regulator
TIP 29A
TIP 30A
BC107
BC108
BC109
ZN414 Radio Circuit 1.C.

£2.50
78p

£2
£1.49

55p
63p
10p
10p
10p

01.30

MINI LOUDSPEAKERS
"tin 80 ohm, 50p; 21in 40 ohm,
50p. Please include Op P. & P. on
each L.B.

U.K. CARRIAGE

15p UNLESS

OTHERWISE STATED

VAT
8% VAT TO BE ADDED

TO ALL ORDERS

SEND 20p FOR A
CRESCENT

CATALOGUE
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Sound has come a long
way. Just look at the
magnificent equipment you
can buy today! It achieves
feats of precise fidelity
you only dreamed of a few
short years ago.

Sound doesn't stand
still. To keep up with all the
new developments you
need to hear the newest
dimensions in sound. You
need to talk to the experts

and listen to what the
innovators have been up to.

You can do all this at the
1974 International Audio
Festival and Fair.

It gives you the chance of
getting on top of your
favourite subject. And gives
you an opportunity to test
the latest equipment for
yourself.

Come see and hear it all.
Bring along yourfriends,too.

Every day of the week
we've arranged for special
lectures to be given by
technical experts. Attend
the lectures, you can pick
up helpful ideas and useful
information.
THE 1974 INTERNATIONAL
AUDIO FESTIVAL & FAIR. OLYMPIA,
LONDON. 28 OCT.-3 NOV.
Sponsored by the Sunday Mirror.
Admission 50p. (incl.VAT)
Monday:12 noon to 9p.m.
Tuesday -Saturday: 10 a.m. to 9 p.m.
Sunday: Ila.m. to 7p.m.

For further information, please write to: Audio Festival and Fair Limited, 9 Argyll Street, London W1V 2HA
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.

163 MITCHAM RDLONDON SW17 9PG 01.672 3137/9080

!PIC

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

Disc
Designed for the discerning D.J. of professional
standard. Offering a vast variety of functions.
Controls: Mic Vol; Tone, over -ride depth; auto/
Manual Sw; Tape Vol; L & R Deck Faders; Deck
Volume; Treble and Bass; H. Phon Vol Selector;
Master Vol On/Off Sw. Max output 1V RMS.

PDF

TUAC
e

OFF

ON

PFL

IVIix
Specification: Deck Inputs-50mV into MEI; Deck
Tone Controls-Treble - 28 - 15dB at 12kHz, Bass
+ 22 - 15dB at 40Hz; Mic Input -200 ohms upwards,
2mV into 10kf1; Mic Tone Control-Total Variation
Treble 15dB. Total Variation Bass 10dB; Tape Input
-30mV into 47k11: Power Requirements -30-45
volts at 150mA.

TUAC MAIN DEALERS

VOL

111
PPOPIE

E26.50
PANEL SIZE
18 x
DEPTH Sin.

BRISTOL DISCO CENTRE, 86 Stokes Croft, Bristol 1. Tel. Bristol 41666.
CALBARRIE AUDIO, 38 Cromwell Road, Luton, Beds. Tel. Luton 411733.
SOCODI, 9 The Friars, Canterbury, Kent. Tel. Canterbury 60948.
WEC LIGHTING, 35 Northam Road, Southampton, Hants. Tel. Southampton 28102.

CALLERS ONLY

NEW! 3 CHANNEL LIGHT MODULATOR
 R.C.A. 8 Amp Triacs  1000W per channel  Each channel fully suppressed and fused
 Master control to operate from 1W to 100W  Full wave control -12 easy connections

E14.90
Single Channel Version £6.60

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT -OPEN 6 DAYS A WEEK 9-30am-6 00pm
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.

163 MITCHAM RD  LONDON SW17 9PG 01.672 3137/9080

NEW TUAC POWER MODULES
offering more power and
quality than ever before.

Specification on all power modules
All output power ratings ± 1dB; Out-
put impedance 8-15 ohms: THD at
full power 2% typically 1%; Input
sensitivity 60mV into 10kf1; Fre-
quency response 20Hz-20kHz
±2dB; Hum and noise better than
-70dB.

TP125

7 x 6f x 3in

07.00

* 125 watts RMS
continuous sine wave
output

* 4 R.C.A. 150 watt 15

amp output transistors

TL30

TL60
5 x5x3in
* 60 watts RMS

continuous sine
wave output

* 2 R.C.A. 150 watt 15

amp transistors
TL100
5 x x3in

* 100 watts R.M.S. con-
tinuous sine wave out-
put

* 2 R.C.A. 150 watt 15 amp
transistors

* Rugged layer wound driver trans-
former

* Short-Open-and Thermal over-
load protection

* Only 6 connections

01.50

03.20

* 30 watts RMS continuous sine wave out-
put

* 2 R.C.A. 40 watt output transistors

Power supplies
vacuum impreg-
nated Transformers
with supply board
incorporating pre -amp
supply:
PS 125 ±50 volts for one TP125
PS 100 ±45 volts for one TL100
PS 60 ± 40 volts for one TL60
PS 30 ± 50 volts for one TL30
PSU 2 for supplying disco mixer

£1150
£10 50

£9 30
16 85
14 65

PREAMPLIFIERS
All TUAC audio modules are constructed on glass fibre P.C. board.
are ready assembled and fully tested. Low noise silicon and FET
transistors together with H.S. carbon film resistors are used
throughout. Extensive research has gone into various wide range
tone control circuits producing superb sound quality from any
signal.

VA08Vol. Treble. Mid and Bass controls. Hi. IMP. FET.
VP, suitable Mid. Guitar. Radio. Crystal/Ceramic P.U.

Sensitivity 4mV. Treble + 35dB at 16kHz. Mid + 20-15dB at 1Hz
Bass + 20-10dB at 40Hz £4 90

VAO6Vol. Treble and Bass Controls. Sensi-
tivity BmV. Treble +28-15dB
at 12kHz. Bass + 18dB at 40Hz. £4.15

AMF01TUAC Auto Fade Unit fades music when you
speak. Auto MIc Over -ride for Disco use. Feed

Deck and AA!c Pre -amps in. Auto fade 0/P to main Amp. 38mV
operating level. Depth and Vol Controls. £4.90

ALL PRICES INCLUDE V.A.T.(8%) AND POSTAGE AND PACKING
ACCESS 8. BARCLAY CARDS ACCEPTED JUST SEND US YOUR NUMBER H P ARRANGED THROUGH PAYBONDS
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HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422

240 pages
Over 6,000 items

Nearly 2,000 pictures

55p. plus 22p POSTPACKING
AND

Send off the coupon today. It's
your first step to solving your
component buying problems.

The vice of 77p applies Only to custome,s in the U K and to
BFPO add,

or SERIOUS
Over the years we've turned out lots of 'silly' advertisements.
using cartoon characters. tongue-in-cheek copy and a joke or
two here and there. Over the years we've also turned out lots of
serious adverts-packed with facts and figures. illustrating typical
components, giving details of our catalogue and the service we
offer. Some folk like one kind of ad.. some like the other. But
whether you like the silly or the serious we hope we've put over
the fact that we are a family firm with a 'human outlook and a staff
who share your enthusiasm for the world of electronics. We hope
too that we've made it obvious that we go out of our way to help
you to obtain your components with a minimum of fuss,
expense and delay.
The basis of our business is our famous catalogue. Of course.
we're always delighted to see customers who can call on us. But
if Mitcham is not up your street. with our catalogue in your lap you
can order all you need from the comfort of your armchair.
Incidentally, the catalogue contains 10 free vouchers. each
worth 5 pence when used against orders, so you soon get most
of the price of the catalogue back' To get your catalogue. use the
coupon below enclosing remittance for 77 pence.

Please write your Name and Address in block capitals

NAME

ADDRESS.

HOME RADIO (Components) LTD., Dept. PE,
234-240 London Road, Mitcham, Surrey CR4 3HD

Regd No
912966 London
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PE
OUR FIRST DECADE

WHEN this magazine was launched ten years ago, we were
confident that a bright and stimulating future was in

store for the home constructor. The transistor had by then
revolutionised radio receiver design and was patently crying
out for further useful exploitation in other areas. This was to
be our main objective.

Yes, our early years were exciting enough, with those
original germanium devices soon to be all but superceded by
those of silicon. Then a seemingly endless procession of new
semiconductor devices for a variety of applications, including
power control, as well as optoelectronic devices, emerged.

This technological explosion brought about almost an
embarrassment of possibilities for designers and builders alike.
Those first two or three years kept us all very busy and yet
few of us then realised that another tremendous breakthrough
in solid state technology was on its way. The integrated circuit
was written about and talked about for some time before the
first few devices trickled through to the amateur market. A
cautious start was made with these devices-firstly linear
amplifiers. Then gradually the full potential of i.c.'s became
apparent-this was a revolution within a revolution! Now,
over the last three years or so, the i.c. has become as univer-
sally popular and commonplace with amateurs as its discrete
ancestor.

Those who have followed technical progress over the last
ten years will agree that the pace has been hot, each new
device developed inspiring, in its turn, a variety of new and
frequently highly versatile project designs. Thus the frontiers
of electronics have been pushed on and out in all directions,
and today the amateur can become involved in practically
any area that takes his fancy.

Ten years ago we were convinced that electronics would
become the most versatile, exciting, and rewarding of spare
time pursuits for those with a technical and a practical bent.
The latest technology would be brought literally right to the
table top, and the opportunities for its use would be almost
limitless.

This has become true. And we like to feel that PRACTICAL
ELECTRONICS has been responsible in some degree for this
opening up of new vistas to Mr. Everyman. But any credit in
this respect must be shared with those many designers and
authors who have contributed to these pages. Amongst these
contributions have been many unique and trail -blazing pro-
jects and ideas.

Also it is right to acknowledge the great service provided
by those most essential people the component suppliers, with-
out whom there would be no hobby and whose support as
advertisers has been vital to a magazine such as P.E.

Finally, to all our regular readers we express our thanks
for their loyal and enthusiastic support-and we know quite
a number have been with us since our very first issue.

Yes, we are all ten years older. However, electronics is a
great rejuvenator; it keeps us all on our toes in eager anti-
cipation of what tomorrow may bring forth. So we look
towards our second decade with confident expectation of a
continuance of exciting and stimulating developments that
will contribute to our enjoyment of life and help keep our
minds young and active.

F.E.B.

Editor
F. E. BENNETT

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

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

Advertisement M
D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
Phone: 01-634 4210

C. R. BROWN, Classified
Phone: 01-634 4301

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

Advertisements 01-634 4202
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TOUCH
WITCH

THE radio frequency Touch Switch to be
described operates by hand capacity, that is to
say, it operates by sensing hand proximity to a

metal plate. Low r.f. leakage coupled with sensi-
tivity and speed of operation make this unit suitable
for many applications.

The large touch plate area and speed of opera-
tion suggests use as an emergency stop on
machinery such as lathes or drills or as a safety
interlock. Applications at home include touch
operation of lights, heating or ventilation.
. Apart from novelty value the unit does enable
switching operations to be readily carried out, even
in the dark. Other applications could include
security systems for use in cars.

R.F. LEAKAGE
Many touch or capacity switches use an r.f. oscil-

lator, the tuned circuit of which is damped by the
object to be sensed; this causes a current change in
the oscillator which after suitable amplification is
used to drive a relay or other switching device. A
disadvantage here is the amount of r.f. radiated by
the oscillator which could cause interference.

The circuit to be described overcomes this objec-
tion by allowing the oscillator to run continuously,
and arranging that upon being touched, the touch
plate reduces the level of r.f. fed to a detector, the
output of which drives a Schmitt trigger. This
approach allows a much smaller level of r.f. to be
present on the plate, typical levels being from 75-
100 millivolts.

CIRCUIT ACTION
TRI in Fig. I forms with TI a 470kHz oscillator.

D.c. bias conditions to TRI are set by RI and R2
and feedback occurs via LI to base of TRI . Due to
the high Q of TI a sine wave of over 20 volts
appears at the collector of TRI. The phase of the
winding of LI is important, and if the oscillator fails
to operate then the connections should be reversed.

By J. ANDREWS

R3 is not bypassed; this introduces negative feed-
back and helps to maintain a good sine wave at
the collector of TR I. The output of the collector is

COMPONENTS .. .
Resistors

R1 4.7k0
R2 39ki2
R3 -R4 1kS2 (2 off)
R5 5.6kS2
R6 3.3kS2
R7 100
R8 68012
R9 100k0
R10 2.2k11
R11 -R12 47k12
R13 2.2kS2
R14 1001d2
R15 33kS2
R16 22012
All= watt 10% carbon

Capacitors
C1 001µF
C2* Integral to i.f transformer can
C3* See text
C4 1,000pF
C5 0.1p.F
C6 -C7 2,000pF (2 off)
C8 0.10.F

Transistors
TR1-TR6 BC108 (6 off)
TR7 BFY51

Diodes
D1-05 0491 (5 off)

Miscellaneous
T1 470kHz i.f. transformer, RLA 6v 41012 coil

(type 912 R.S.) Metal box 4in x 4in x liin,
plastic sleeving (see text)
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View of the touch switch showing the
sensitivity capacitor C3

fed via C3 to the detector circuit formed by D1 /D2
but because of loss introduced by these components
and the stray capacity associated with the touch
plate, the result is only a low level signal appearing
at the latter.

Now, if the touch plate is approached, the loss
increases, and the voltage from the detector falls,
operating the following Schmitt, trigger circuit.

Because the value of C3 sets the signal level on
the touch plate, this means that its value determines

3R92

AO TI

I L1

BC108

Touch Mute

02
0A91w-Y-

OSCILLATOR/DETECTOR

C8
Oil

NF

C4
1000
pF

8C108

SCHMITT

the sensitivity of the switch. An increasing value
results in lower sensitivity as greater loss must then
be introduced at the touch plate, to reduce the
output of the detector, to a point where the Schmitt
trigger operates.

When using a small touch plate the total loss is
small. In order to reduce the signal level at the
detector, a very low value of C3 is required; 1-2pF
approximately.

This is conveniently achieved with a twisted wire
capacitor made up of two 1 -1 -in lengths of 20 s.w.g.
tinned copper wire sleeved with neoprene or plastic
sleeving and twisted together for a length of about
I in. To adjust the capacity carefully, untwist from
the end.

If a larger touch plate were used then the value C3
will need to be increased, a Philips "Beehive" trim-
mer of 3-30pF should prove satisfactory. A little
experimenting will reveal the most sensitive setting.

C4 is provided to prevent hum operating the
circuit.

SCHMITT TRIGGER
The output current of the detector holds the

Schmitt trigger transistor TR2 on, this means TR3
is off, and the collector voltage is high. Now, when
the touch plate is approached the voltage output
of the detector falls, this causes TR2 to turn off.
As TR2 turns off the collector voltage rises and TR3
turns on so that the trigger produces a rapid nega-
tive going output pulse. When the hand is removed

C6

2000p F

RIO

22
kA

R11

4.-V\ A/- R12
47 kfl

47 ka

BC108

D3
+11

0 A91 C7

I2000pF

BISTABLE

+9V

To control led
0

+ arcuRr RLA

0A91 1.\5 I 4 0 1

R16

R15 220
33
kII

BFY51

BC108 BFY51

OUTPUT

OV

O
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To Touch Plate

Fig. 2. Veroboard component layout. Note that the chassis connection is made by using a solder tag (shown
dotted) held in position by one of the board mounting screws

the current output of the detector is restored and the
trigger returns to its former state.

BISTABLE
If the Schmitt trigger output were connected

directly to R15, any load at the collector of TR7
would be switched off if the touch plate was
approached. This state of affairs is obviously waste-
ful of battery power so a bistable, or toggle, switch

Interior view of the touch switch showing positioning
of the Veroboard and capacitor C3. Note that the touch
plate (lid) must be insulated from the edges of the
case

is interposed giving a positive on/off action to the
output load as required.

The load driver consists of a pair of compound
connected transistors to obviate loading the bistable
and affecting its operation.

CONSTRUCTION
The basic Veroboard construction for the switch

is shown in Fig. 2. This layout should be adhered
to for correct circuit operation.

The completed circuit board was mounted in a
4in x 4in x I lin metal box. Although this is a
prototype, dimensioning the whole thing could be
arranged to fit into a wall conduit box. A plastic
blank could then carry a touch plate made of
aluminium foil. This would make a novel and
attractive wall switch.

In the prototype the touch plate is formed by
the box lid. This means that the lid must be elec-
trically insulated from any connections to the circuit
apart from C4. This is achieved by running thick
plastic sleeving around the lip of the box by care-
fully slitting it along its edge. The lid is held in
place by nylon screws.

Since final testing means having access to C3, a
hole should be cut in the box to facilitate this.

TESTING
When assembly is complete a final check should

be made on correct diode and transistor polarities.
To test, adjust C3 for minimum capacity and

screw in the core of T1 to ensure that the oscillator
frequency is not a 470kHz i.f.

Connect the 9V supply and connect a voltmeter to
TR3 collector. When set to 10V d.c. if all is in
order this should read about 0.5V.

Now adjust C3 until a point is found where the
level rises to about 9V which indicates the trigger
changing state and correct functibning of the oscil-
lator and detector.

C3 should now be backed off until TR3 collector
voltage falls to 0.5V. If this is now advanced care-
fully the voltage should rise. This should be the
most sensitive point of operation. Upon approach-
ing the touch plate the collector volts at TR3 should
fall and with the hand removed rise again.
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A SOVIET VIEW OF JUPITER
One of the greatest difficulties in

setting up new theories of the Solar
System origin is the amount of
angular momentum in the planetary
paths. In fact, almost all the angular
momentum is in the planetary sec-
tion while the Sun itself continues
to rotate quite slowly.

From the Physical -Technical
Institute of the Academy of Sciences
of the USSR, a celestial dynamicist,
E M. Drobyshevski has revived the
theory that Jupiter was the original
core of a primordial nebula. There
is a tendency to think that the Sun
must be the core mainly because it
is now at the centre of the system.
Drobyshevski suggests that a binary
system composed of the Sun and
Jupiter appeared.

Such a binary system would form
by reason of the convective pro-
cesses in the nebula as it condensed.
When the matter concentrates
toward the centre there will be a
change in the outer layers. The
speed of the concentration would
result in centrifugal forces causing
the immense outer ring to separate.
This is possible because the centri-
fugal force exceeds the gravitational
force. However, there is a stage
where the ring becomes unstable
and the matter may disintegrate to
form separate bodies.

Drobyshevski is of the opinion
that the amount of condensed
matter was such that a body the
size of the Sun could be formed
as one of those bodies. These other
bodies would have, therefore, be-
come the other planets. Under these
conditions Jupiter would have been
made up of the original condensa-
tion caused by gravity.

If these two bodies formed a
binary pair then since Jupiter is less
massive than the Sun the centre of
rotation would be nearer to the Sun
than to Jupiter. Thus Jupiter would
appear as a planet of the Sun. This
theory gets round the difficulty of
the angular momentum and puts the
Sun as the centre of the system
and allowing it the slower rotation.

The rest of the planets and satel-
lites would have been formed from
the debris when matter would be
flung out from the ring as it dis-
integrated. This also offers an
explanation for both the positions
and the composition of the planets.

MULTI -PROBE VENUS MISSION
Two Pioneer spacecraft will visit

Venus in 1978 if the plans of NASA
are successful.

Both the vehicles will be spin
stabilised and derive their power
from the Sun. The mission is com-
plex and will be directed toward
studies of the Venusian atmosphere.

One of the two vehicles will be
an orbiter which will go as close
as 125 miles to the planet. It will
arrive about a week earlier than

SPANN
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Ks companion and will act as pre-
liminary surveyor of the prevailing
conditions. The orbiter, which is
lighter than the companion
spacecraft, is expected to reach
Venus 190 days after launch. The
companion spacecraft will carry
four probes and will take some
125 days to reach the planet. Data
from the first vehicle will be
received before the second is
launched.

The four probes carried by the
second vehicle will be ejected some
ten to twenty days before arrival.
They will consist of one large probe
carrying about 62Ib of equipment
and three small probes with about
51b of instruments.

The probes will take about an
hour to drop through the dense
atmosphere to the surface. These
probes have an extensive task to
look at the composition of the
atmosphere, to examine the struc-
ture of the total height of the
atmosphere, and the circulation of
the gas envelope. They will also
measure the intensity of radiation
from outside the planet at the
various levels.

The equipment aboard the probes
will include temperature and pres-
sure sensors, an accelerometer, a
gas chromatograph and various
spectrometers. A special piece of
apparatus called a "nephelometer"
will measure the cloudiness of the
atmosphere.

The orbiter will have its own on-
board equipment such as particle
probes, a magnetometer, a cloud
photo-polarimeter, a solar wind
gauge, an electric field detector, a
mass spectrometer and equipment to
measure gamma -ray transients. One
of the important instrumental ex-
periments will deal with the radio
occultation measurements and the
radar altimeter.

The vehicle that carries the probes
will itself continue to send back
data until it finally burns up in the
Venusian atmosphere.

Altogether a most sophisticated
mission and an extension to the
new generation of technology of
getting more data from multiple
units. Some 39 scientists have been
invited to design the experiments,
including one each from France
and Germany.

MAN ON THE MOON
The official report of the Apollo

programme offers certain conclu-
sions about the Moon.

Before man landed on the Moon
two explanations for the craters on
the Moon, both hotly defended.
were that they were of volcanic
origin, or caused by impacting
matter from outside. These theories
were limited by the fact that only
Earth based instruments could be
used.

Looking back over the six land-
ings on the lunar surface certain
facts emerge. It can be said with
some confidence that the filling of
the maria took place some 3,200
million to 3,800 million years ago.
Since these maria represent a major
feature of the lunar surface, it has
been inferred that the time of for-
mation of about 90 per cent of
craters on the Moon, was at least
4,000 million years ago. The oldest
rocks so far discovered on Earth
are not older than 3,000 million
years.

There is strong evidence that
there may well be rocks on the
Moon which approach 4,600 million
years though not many rocks so
far recovered have shown this
possibility.

It would seem that from the heat
caused by the intense bombardment
of the surface by "projectiles"
which ranged in size from micro-
scopic to tens of kilometres, was
effective in "setting" the "clocks"
which determine the absolute age of
rocks. It would also seem certain
that the dark maria contain under-
lying lava flows. Generally, it would
seem that all or almost all the
craters were from bombardment. In
this sense volcanism is not answered.

Generally, the moon is quiet
seismically but does have miniature
quakes which originate at depths
of 800 kilometres below the surface.
At a depth of 1,000 kilometres the
Moon is slightly molten. This is
consistent with the theory that vol-
canism and tectonic movement are
rare from about 2 or 3,000 million
years. Seismology has shown that
the crust is about 60 kilometres
thick or more. It would seem from
these facts that there was a time
when the Moon was very active.

It is very unlikely that the Moon
was formed from part of the Earth.
The rocks are too dissimilar.
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.'n this, the concluding articie
of the series, we take a look at
high power amplifiers and the
special techniques necessary
for their successful operation.

As a practical follow-up to
this series the Home Intercom,
also in this issue, has been
designed using the principles
outlined in these articles.

LAST monththe general principles of class B ampli- Though designs under 1W are relatively easy to
tier design were described and so we begin this produce, more problems occur as the output power ,smonth with a design example and the tethniques raised. We will take a 13ok at some of these problems

necessary for successful operation. and haw they are overcome in a practical design.

7.1. DESIGN EXAMPLE

Problem: Design suitable component values for a class B
stage delivering 150 milliwatts into 35 ohms load.

Step 1. Calculate currents required in the output
transistors

We require 0.15 watts into a 35t2 load.
Therefore the r.m.s. voltage across load -

y' is = V0-15 ,. 35 2.3V
Peak voltage across load - v2 \ 2.3 - 3.25V
Peak -to -peak volts = 6.5V, and since we have a 9V

rail there is a comfortable voltage margin.
Peak power = twice average power = 0.3W
Therefore peak current required =

/Peak power = R,, = .10 3 35 = 0.09A
=

A BC108 could just about make with it and a suitable
pnp version for its opposite half, say a BC214.

Step 2. Calculate currents in the diver
transistor TR3

The lirr: of a BC108 is much lower at an h. of 9CmA
so we had better be pessimistic and assume it is 100
worse case.

Thus we require at least 0.9mA base currents for the
outputs which means the collector current of TR3 must
be capable of supplying, say, lmA.

34k1

DI

VR1

21(11

TR3
8C 10a

i\PAA

eooix

® TR1
5008

TR2

Fig. 7.1. Low power Class B output stageshowing typical component values

+9v

LSI
3511

ov
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This fixes RI at 3.9V 1mA = 3 9k52.
VR1 must be large enough to drop at least 0.6V at

1mA so, allowing for suitable range of adjustment,
make VR1 = 21a) (anything from nal to SW would
do).

Step 3. Calculate R2
The base current of TR3 would be ImA = hFE.
Using a BC108 at 1mA we can take this to be lb =

imA ÷ 200 = 5M.
The voltage across R2 = 4.5 - 0.6 = 3-9V
Hence R2 = 3.9V ± 5/./A = 8001a1

Step 4. Calculate sensitivity and voltage gain A
Input resistance of the output transistors is

RIN = hFE x speaker resistance --
100 x 35 = 3,50012

(hFE rather than hee because this is a "large signal"
swing)
This resistance is the signal load of TR3 thus the

gain of TR3 is
A = RIN = re = 3,500 ± 25/lc(mA) =

3,500/25 = 140
Sensitivity for full output =

peak output volts ± A = 4.5 ± 140
= 32mV peak

Input resistance = life :< re = 2(X) x 25
= 50k 52 in parallel with R2/A
= 800k f)/140 = 6k) (approx.)

The complete circuit is shown in Fig. 7.1.

7.2. SETTING -UP PROCEDURE

Before switching on itis vital to set VR1 to its
minimum resistance value. Check and double check
this because of the dangerously high quiescent current
which can flow. (BC108's are cheap but not cheap
enough to use as room heaters!)

Measure the d.c. output volts to ground to confirm
the half -way resting position (i.e. around 4.5V).

If an oscilloscope is available and a signal generator
apply a sine wave at about 1kHz and adjust VR1
slowly until the crossover distortion disappears. Do
not increase VR1 above this point.

If no such test equipment is available the setting up
must rely on the ear.

7.3. HIGHER POW ER AMPLIFIERS

Although the design of high power amplifiersis
strictly an expert's job there are always a few adven-
turous amateurs willing to risk a few pounds for the
sake of personal satisfaction or pride.

Let us suppose for example that we are thinking in
terms of supplying 50W r.m.s. power into an 8 ohm
load.

Preliminary calculations will reveal rather disquiet-
ing figures for supply rail voltage and collector currents.

Supply rail voltage required = 2V2.v.Tr (where
P = r.m.s. power and R = speaker impedance)

Vcc = 2.82A/50 x 8 = 2.82 x 20 = 56.4V
However, some safety margins must be included to

allow room for the collectors to swing within the limits
of saturation. Allowing at least three or four volts for

this, and the same for possible tolerance variations in
power supply, we arrive at the round figure of 65V
(minimum).

The r.m.s. current required is I = "7f = J307
= 2.5A and peak current = 3.53 amps.

High power transistors are notoriously low in hFE.
As a typical example the complementary pair with the
type number 2N3055 (which would be suitable for the
above requirements) has hFE between 20 and 70.
Using "worst -case" principles the minimum value of
20 must be assumed and the base drive current must
be 3.53/20 = 180mA.

This is a lot of base current and will require a small
power stage again to supply it!

We cannot hope to produce this kind of drive
current by simple circuits previously described.

7.4. POWER DARLINGTONS

The base current for the outputs can be buffered or
"geared down" by using small power transistors in
Darlington configuration. Fig. 7.2 shows typical hFE
and current values.

A very useful device has recently appeared in the
semiconductor data manuals called the "power
Darlington".

As far as the user is concerned, they behave as a
single high power transistor having an hFE in the
order of 1,000. (In reality they are integrated Darlington
pairs with two bleeder resistors across base and emitter
to improve the stability.)

They can be purchased in npn or pnp (and in matched
pairs) so are really the answer to a designer's prayer.
Fig. 7.3 shows the internal construction.

Although the devices are not cheap, they compare
favourably in cost with discrete pairs (remember that
no current driver transistor is required).

Fig. 7.2. A Darlington
pair showing typical
currents and transistor
gains

Fig. 7.3. Internal construction
of an integrated Darlington
pair transistor type MJ3001
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Table 7.1: Guide to Power Transistors

Type
Power

Dissipation klmax) VCEO hFEuntru VcE(sat.)

Metal f BD266 pnp
Case 1 BD267 npn}

Plastic f MJE1100 npn i
Case 1MJE1090 pnpf

Metal f Mi.13001 npn 1
Case 1 MJ2501 pnp f

50W

70W

150W

12A

5A

10A

60V

60V

80V

750

750

1,000

2V

2V

2V

Table 7.1 is a guide to current types.
Be careful that you do not fall into a trap when

choosing power transistors-the power dissipation
column, even though it may appear simple is not

sufficient in itself. For example, the MJE1100/1090 can
dissipate 70 watts, but only for voltages not exceeding
60 volts. To safely drive 50 watts into 8 ohms requires
at least 65V as shown in previous calculations.

7.5. TEMPERATURE EVILS

High power output stages generate considerable
quantities of heat. Unless this heat is dissipated by
adequate heatsinking, the temperature of the semi-
conductor junctions will rise higher and higher,
eventually entering the fatal region of "thermal run-
away".

It is necessary for designers to be well acquainted
with the mechanism of thermal runaway in general
and, in particular, the special problems it creates for
Class B amplification.

All silicon semiconductors "leak" a little even at
room temperatures, but the current (due to the release
of thermal electrons from the crystal lattice) is small
enough to be neglected.

The leakage, unfortunately, rises sharply with in-
crease of temperature which means more current and
therefore yet more heat. In other words, the process
is a kind of thermal chain reaction which could turn
expensive transistors into useless blobs of metal.

Such disasters can be prevented by bolting the output
transistors to a large area of metal which radiates most
of the heat and keeps the temperature below the
thermal runaway zone.

The metal heatsink should be large in area and
preferably matt black to aid radiation. There must

be no rough edges around the drill holes or the surfaces
will no:. be in good thermal contact; silicone grease
helps to increase the effective contact area.

One important point which must be mentioned is the
electrical connection between the outer metal case and
the collector. The heatsink must therefore be insu-
lated or alternatively a mica insulation disc must be
fitted between the case and the heatsink.

TRANSISTOR TURN -ON VOLTAGE
Hawing dealt with the general effects of temperature,

there now remains a rather more subtle problem which
we have discussed previously but only in connection
with relatively low power output stages.

The torn -on voltage of a silicon transistor, VBE is
about 0.6V at normal room temperature but decreases
by 2mV for every degree C rise. For example, suppose
the output transistors are being driven fairly hard by a
large signal. The junction temperature, if such a con-
dition was maintained, could easily and quite safely
reach a temperature 50°C higher which would cause
the required VBE for this particular collector current
to be only 0-5V. This is another vicious circle which
could be described as "thermal modulation" of the
signaL

7.6. DIODE TEMPERATURE TRACKING

To avoid crossover distortion in large power ampli-
fiers, the quiescent current (output stage under zero
signal input) should be in the order of 20mA. The
forward bias on the bases of the Darlingtons must be
around 1.2V instead of 0.6V because there are two VBE
drops to account for. The voltage difference across
the two bases is therefore about 2.4V at room
temperature.

However, as we have seen, this voltage must be
automatically reduced as the temperature rises to
ensure the stability of the quiescent current. In small
power stages, such as our earlier example using BC108's
the automation was accomplished using one silicon
diode and a variable resistor to adjust the quiescent
current. If a pair of Darlingtons are used we could
use three diodes and a resistor as shown in Fig. 7.4.

Fig. 7.4. One method of stabilising the bias on
a Darlington output stage using three diodes
and a preset potentiometer
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Providing the diodes are on the same heatsink as the
output transistors the forward bias will tend to fall in
the same manner as the Darlington VBE.

With "tongue in cheek" it is hoped that the VBE
drops will temperature track equally.

The diode method of temperature tracking, although
reasonably efficient, lacks the essential finesse demanded
by hi-fi addicts.

What is needed is a more delicate control method.
Can we, for instance, use a transistor as a temperature
variable resistance and benefit from its amplification
properties? Such a device is quite commonly employed
as an alternative to diode tracking and may be aptly
described as a "FEE multiplier".

7.7. THE VE.E MULTIPLIER

The circuit of a VBE multiplier is shown in Fig. 7.5.
A voltage, dependent on the setting of VRI, is

developed across the resistor chain and the transistor.
Assume VR1 is adjusted under cold, zero signal con-

ditions for the correct 20mA quiescent current in the
outputs. The normal voltage across the two output
base drives writ be 2.4V (4 x VBE).

As the temperature rises, the required VBE for this
current is reduced and more base current flows. The
collector current will rise hFE times as much, causing
a heavier shunt load across the resistor chain. The
origunal 2.4V is now reduced and the quiescent current
is prevented from rising. Providing the outputs and
the VBE multiplier are close together on the same
heatsink, the system tracks beautifully over the com-
plete temperature range.

DESIGN DETAILS
Current down the resistor chain should be less than

one tenth quiescent output transistor current, which
means less than 20mA = 10 - say imA as a reasonable
figure.

The voltage across R2 should be at half -way (ignoring
the transistor).

TO BASES
OF OUTPUT
TRANSISTOR!,

Fig. 7.5. The. VBE multiplier-a more eco-
nomical and efficieht method of stabilising
output bias

So R2 = 1-2V/O.5mA =
2.4k f2 (2.2k0 nearest preferred value).

Allowing for VR1 "twiddle factor", RI = 1.81(12
and VR1 = 11(0 completes the chain.

Any silicon transistor is suitable providing its hFE is
at least 100.

7.8. THE CONSTANT CURRENT SOURCE

To keep distortion low, the base current drive to the
output transistors should be derived from a high
impedance source (ideal'y a constant current source)
The method of obtaining this by bootstrapping has
already been covered. There are, however, some objec-
tions to this.

Firstly, bootstrapping increases the gain by using
some positive feedback which tends to increase the
distortion.

Secondly, the frequency response is slightly reduced.
A far more elegant method is to achieve a high

impedance drive by using a transistor connected as a
constant current source to replace the collector resistor
in the drive chain.

It is more convenient to use a pnp driver when this
method is used.

7.9. DETAILS OF 50W AMPLIFIER

The circuit Fig. 7.6 shows a simple power ampli-
fier capable of delivering 50W into 8 ohms and
embodying most of the techniques described.

Transistor TR4 is the constant current source be-
cause the base voltage is held constant by two stabilis-
ing diodes. This stage can be considered as a very
high collector resistor for TR2 which prevents the
current down the chain TR2, TR4 from changing when
the signal is causing large voltage swings.

The centre rail is maintained at 32.5V above ground
by heavy d.c. negative feedback. Notice that the first
amplifier stage TR1 is placed between the 65V rail and
the centre rail.

The open loop gain of the amplifier is high, most of
it coming from TR2 which has no emitter resistor. Its
open loop gain is thus about 20 x Vse = 20 >i 65, or
around 60dB.

The signal gain of the amplifier is determined imply
by the ratio of RE and R. in the emitter circuit of TR1.
Since RE is fixed for d.c. purposes at 5-6k CI the gain can
be decided by the choice of R..

It is not good design practice to squeeze high gain
from a power amplifier-be satisfied with a sensitivity
of IV for a 28V peak output swing. A gain of 28 is
required which would mean R. = 5.6k(2/28 = 2001/.

The relevant voltage drops are shown and starve as a
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Fig. 7.6. A complete 50W amplifier using the principles described in the article.
All voltages and currents are measured under quiescent (no -signal) conditions

AMPLIFIER SPECIFICATION

Input sensitivity for 28V peak output
= IV (Rx 2000)

Input resistance = 50k52 (approx)
Maximum total harmonic distortion at all

power levels = 02%
Frequency response = 20Hz to 50kHz
Idling current = 25mA total

valuable exercise for the amateur designer to try out on
paper to see if his calculations agree.

Because TR2 has a large gain there is an instability
problem which requires a 50pF capacitor across the

SEE US AT
The 1974 INTERNATIONAL

AUDIO FESTIVAL
AHD FAIR

OLYMPIA, LONDON
October 28 - November 3

base and collector to restrict the upper frequency limit
to about 50kHz.

CHOICE OF TRANSISTORS
The outputs could be MJ3001 (pnp) and MJ2501

(pnp)
TR3 should have a very high hFE-MPSA13 is a low

power Darlington having hFE = 1,000.
TR1 and TR4 could be any 80V general purpose

types, MPSA06 would do well.
TR2 should be pnp complement of TR4-MPSA56.
The double diode on the base of TR4 is obtainable

as the MZ2361.

PRACTICAL ELECTRONICS STAND 813 (Ground Floor)

NEW MUSICAL INSTRUMENTS AND
A NEW STEREO AMPLIFIER WILL BE ON DISPLAY

Douglas Shaw will discuss Sound Synthesis for the
Amateu- and introduce the P.E. Minisonic* in the
Hi Fi Theatre, Tuesday, October 29th and
Sunday, November 3rd. NOTE THESE DATES!

* see page 887
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Come and hear
aThousand Pound
Sound at Lindair...

WcIVI
lat

At Lindair House, 227 Tottenham Court Road,
you'll find 3.500 sq.ft. of demonstration studios
with all that's best in Hi-Fi. And now we've added
Studio 1000+ -a demo studio totally devoted to
the top line in stereo equipment.

With names like TEAC, Revox, JBL,
Tannoy, Marantz and others, you can hear
systems which cost over £1,000 and which
sound like a million.

Only Lindair give you the sort of service to
match this standard of equipment. Come and
have a demonstration in the relaxed atmosphere
of Studio 1000+ -and you'll hear what we mean.

If Quadrophonic takes your fancy -our
4 -channel cemo studio is just next door to
Studio 1000+.

Studio 1000+ is just the beginning of a
whole complex of facilities serving the sounds
enthusiast -Stereo, 4 -channel and Home Tape
Studios. All the best -and all at Lindair.

Come in soon and sound us out.

Lindair House, 227 Tottenham Court Road, London WI. 01-580 7383

I LyL hrt

BARCLAYCARD

"4-1"
Telephone orders accepted. Access
and Barclaycard welcome. H.P.
available to all callers from AVCO
Financial Services.
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SWIG 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage 3p for first transistor, ip thereafter, over
ten post free. INTEGRATED CIRCUITS Sp + I p each added

11P
19 1p 6p 68.

1

1N21 0.17 ii AZ11 1.16 BY213 045 OAZ205 0.45 I Z8170 040
1823 0.85 AFZ12 11.00 BYZ10 0.46 OAZ200 046 Z8271 0-18
1N85 048 AB Y26 0.26 BYZ11 0-40 OAZ207 0-46 ZT21 0.26
111253 0.00 A0127 949 BYZ12 040 OAZ208 0.40 ZT43 0.66
18256 0.e0 A98120 946 BYZ 13 046 OAZ209 0.40 ZTX107 044
18645 046
187261 040

A8Y29 V2,0A"" '''' BYZ16
.1.,,,,26BYZ16 '''''''

OAZ210 040
OAZ211 0.40

ZTX108 0.10
ZTX300 0.14

1N914 0.06 A8 150 040
BZY88 0.10

OAZ222 0.46 ZTX304 044
184007 A8151 040 0AZ223 045 ZTX600 0.16
18113 0.25 ASY63 040 ClIl 0415 OAZ224 046 ZT1503 0-18
18181 048 A8155 040 CR81/05 040 OAZ241 0.26 ZTX531 046
18202 043 A0Y62 046 01081/40 046 OAZ242 0.16
20371 040 A8Y68 043 0848 1.90 OAZ244 0.26 131T2GBATED
20381 048 A8Z21 1.00 0810B 8.60 0AZ2413 0.16 011113IIITS

20414 040 A8Z23 0-76 DD000 0-16
DD003

OAZ290 0418 7400 0-90
20417 046
214404 045
210697 040

AU101 140
AU Y10 1.00
BC107 042

0.16
D0000 0.26
DD007 0.40
DD008

0016 140
0C113T 140
0019 040

7401 040
7402 040
7409 0.40

28898 040 BC108 0.12 048
0D3

OC20 GOO 7404 0.30
28706 0.10
28706A 0.12
2N708 046

BC109 0.12
BC113 0-16
BC115 040

0.88
0D4 0.10
1105 048

0022 1.00
0C23 1.26
0024 1.10 77:g:

040
0.40

7407 0-40
28709 040 80110 0.20 ODD 046

0012
0025 040 7408 0416

281091 046
281131 046

BC116A 0.23
BC118 040

0.10
OET102 0.60
GET103

0026 0.40
0028 0.70 7409 048

7410 0-20
281132 045 BC121 0-20 0410

GET113
0029 046 7411 043

281302 040
2N1303 048

100122 040
100123 048

0.116
OET114 0-80

0030 0.40
0035 0.611 7418

048
040

281304 042 100126 046 GET 115 0.76 0036 G86 040
2N13015

Be 140 0.55
80147

GET 116 0.85
0ET120 0.60

0041 045 791
040

2141306 0.;r8 0.12
BC148 0.10 0ET872 040

0C42 0-40
7'4.2'0 0.80

281307 0.28
281308 048
2N2147 0-76
2142148 0.60

80149 0-12
80167 044

42MI5° 07427
BC160 0.69

GET876 0.40
0ET880 046
08T881 046
0ET882 046

0043 0.70
0044 048
004451 GI7
0045 GI8

7492 0-28
7423 040
7425 047

047
2/12160 140

BC169 044 0ET885 0.40
0045M 0.18 7428 044

282218 0,23
282219 0-26282369A 0.167493
2N2444 1-09

1131M2
0-46
1-20

BCY33 048
BCY34

0E144 0.08
0E143/1 046
0EX941 0-46
0.1351 0.60

0C46 0.87
0067 040
0088 0.60
0059 0-60

7480 040
7432 0 47

0-48
7437 048

282613 0-28 0.46
BCY38 0.1411 040

0068 040 7438 0-48
283646 040
2N2904 040

046
BCY39 1-00
BCY40

02516 046
0J7M

0070 048
0071 0-14

7440 0-30
7441A10 0411

2N2904A 0-26 040
BCY42

0.60
1101005 040

0072 0.86 7442 046
282906 0.80 0-30

BCY70 0-14 118100A 0410
0073 040 7450 040

2N2907 0-23
282924 GIS7403BCY71 040 MAT100 G80

0074 043
0070 G80 7451 040

0.40
282921 0.16
2102926 0-10

BCZ 10 040
BCZ11 045

MAT101 0.25
MAT120 040

0076 0.30
0077 046 7454 040

7460 040
2143054 240 BD121 1.00 MAT121 G116 0078 0411 7470 048
2N3050 0.80
283702 0-11
283706 0.16

BD123 1.00
BD124 G80BDY11 1.467474MJE520 045

MJE2965 1.10
MJE3055 0.75
MJE340

0079 040
0081 048
OC81D 0-28

74727
0480-44
048

2/13708 0.11
2243707 048
21.43709 0.10

BF115 0.22
BF117 0.60
BF167 046

040
MPF102
MPF103

040
G80

0081.31 0-20
0081051 0-18
0081Z 046

049
7476 0 46
7480 040

2N3710 0.11
283711 0.11
2N3819 0.35
284289 040
986027 0-68

818173 0-28
BF181 045
BF184 0-22
BF186 G22
BF194 0-18

111818104 G116
MPF105 0-46
NKT128 049
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AF180 046
118181 0-50
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BY100 045
BY126 044

011200 040
012201 0-46
011202 0.46

XB102 0.30
X8103 0-35
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14 pm 1111,

0.15
AP186 040 BY127 0.15 OAZ203 0.45 XB113 040 16 pin DlL
AFT 19 1.13 BY182 0-85 OA Z204 045 X10121 0.48 0.17

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

Terms C.W.O. only Tel. 01-677 2424-7 when goingAll orders subject to V.A.T. at 10% rate. This must ,
be added to the total order including postage. `o Pre"'

....... ., . .

4ein . 3ein METER. 30pA,

INI
SOMA or 100pA, L345.

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

METER
TAPE Model D62

RECORDER 11111rOmis
20,000 ohm/

LEVEL
volt, 17.00.

METER
500mA, 70p

CARDIOID .1
DYNAMIC

  -  
1c,'N.1-'474:140MICROPHONE

Model UD-130. Fre-
quency response 50-

1
,4,2%.../. - 4

15,000c/s. Impedance 3 WATT STEREO

Dual 50K and 600 ohms,
£6.55.

AMPLIFIER
E4.30

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

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 I BA

VARICAP TUNER
LP1185/86 £10.25/pair
MC1310P Decoder I/C £315
LP1400 Decoder Module L515
MFC4060 Regulator I/C L078
P.C. BOARDS MC1310P or LP1400 L1.87
SPEAKER BRACKETS 2 -way swivel .. E8'00/pair
READY BUILT BOARDS £24.25 (I/C) or

£25.25 (LP1400)

Prices include V.A.T. P. & P. 25p.

B. & B. ELECTRONICS
84 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.

Tel.: NEWARK 6895 (Anytime)

BAKER 12" MAJOR £11.34
30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

44 MAJOR MODULE KIT £14.58
30-17,000 cps. woofer, tweeter, crossover
and baffle as illustrated. Size I9in

NOTE -When ordering state 3 or 8 or 15 ohms.
BAKER LOUDSPEAKERS 100% BRITISH MADE

Regent 12 in. 15W110 28 Superb 12 ix. 20W 218.94 New Group 50/12
Major 12 in. 20W 111.34 Group 25 12 fn. 25W 110.26 12 in. 50W

/-E. -28Deluxe 12 in. 15W 212.96 Group 35 12 in. 31W 211.34 30-18000 cps.

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
THORNTON HEATH, SURREY Tel. 01-684-1665

PRICES INCLUDE VAT. HI -F1 ENCLOSURE PLANS 42p
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By Brian Ball,,

What Is Your Potential?
This month I am going to offer

some more food for thought, which
some of you may be able to com-
bine with a practical experiment
or two. Unfortunately, the material
on this page does not form a com-
plete subject, as research into its
possible implications is not yet
complete. However, I thought you
may care to hear of the results
obtained to date.

It all started when I had the
fortune to be offered an AVO
digital multimeter at an extremely
reasonable price. The meter is
powered by rechargeable internal
batteries, making it quite portable
and useable completely isolated
from the mains.

Normally, this last feature would
not have interested me, since most
of my work involves mains -powered
test equipment and a good earth
is all you need to avoid hum effects.
But it occurred to me that for ESP
verification one needs to eliminate
all likely (and unlikely) sources of
interference, or there is still the
chance of some red herrings creep-
ing in. At best, some sceptic is likely
to suspect the mains of causing the
witnessed "paranormal" effect.

Mind you, I invite such sugges-
tions. as it is the duty of the
investigator to rule out every pos-
sible normal cause of unusual
effects.

I took the digital meter along
to the Paraphysical Laboratory at
Downton on more than one occa-
sion, and the first time we busied
ourselves comparing one another's
body potentials. Body potentials
have received much serious treat-
ment in recent years, perhaps the
better-known measurements being
ECG and EEG (heart and brain
electrical rhythms in layman terms).
But there are also other measure-
ments of a d.c. form, and some of
very low -frequency which merit
attention. On the occasion men-
tioned we satisfied ourselves with
d.c. voltage measurements taken
from hand to hand of the subject.
I set the DMM to its lowest d.c.
voltage range, and set to divide -by -
ten, so enhancing the range by a
further decade.

Method Of Measurement
I he method adopted for measure-

ment was to ask the subject to take
the two test leads from the meter,
one in either hand. The leads were
fitted with the crocodile clip ter-
minations. but these were not used
in their normal mode (fortunately
for the subject).,Instead, they were
held firmly in the hands with
reasonable grip pressure. The clips,
being of identically -plated metal
and uninsulated, provided a good
electrical contact with the palms
of the hands, but not touching
signet rings, if worn. The identical
metal plating is of considerable
importance, since if the clips were
dissimilar in this respect, an elec-
trical cell action would be produced
by the perspiration acting upon the
two dissimilar metals, so producing
a small, but significant potential
difference which might mislead us
in our results.

My own hand-to-hand potential
was about 10 millivolts. with posi-
tive at the left hand. This was in
keeping with one or two others
whose potential was measured.
Oddly enough, some people dis-
played a reversed polarity, but I
was unable to relate this to left-
handedness.

Human Battery
The most startling reading ob-

that evening was that of a
young lady I have mentioned before
in this series, Suzanne Padfield.
This young lady seems to possess
remarkable abilities in the field of
mind over matter. Her reading on
this occasion was first of all just
over 100mV, positive on left hand.
"Gosh," I said, "you make ten of
each of us!"

It was then that someone had the
idea that we form a "human
battery" by joining hands, each
positive hand to the next subject's
negative hand and so on, and com-
paring results with the individual
readings taken previously.

Like good scientists, we decided
to take this step by step, so as to
detect any errors as they occurred.
So Suzanne and I held hands, her
right and my left, and the spare
hands held the meter clips. We
expected to get something like
10mV + 100mV = 110mV. Well.
try as we might, we got only a
row of zeros.

I then took both leads to check
my own potential. and this checked
o.k. as before. I then handed the
leads to my partner and we noted
that her reading was very much
lower than 100mV. but was climb-
ing. When it had reached about
100. I asked her for one lead, and
in reaching for it touched the back
of her hand. Almost immediately
the meter fell!

Now, it is not unusual to find
sudden discharges of electricity

when charged objects are touched
with the hand of an earthed body,
but this was ridiculous, as we were
not measuring electrostatic charge,
but a definite "terminal potential
difference" across a (relatively) low -
impedance source (possibly on
average 30 kilohm or so, allowing
for contact area of crocodile clips
and pressure exerted). So how could
my touching the lady's hand cause
the voltage to drop? (Incidentally.
the impedance of the meter even
at the low range setting is still
extremely high, so contact resistance
would play very little part in read-
ings in the millivolt range. This
was borne out by experiment.)

To return to the falling reading.
I noted what had happened and
took my hand away from hers. The
meter reading slowly returned to
her "normal" 100mV. Thinking
that the strange effect might possibly
be something to do with me, in
particular, I suggested that another
male present should take my place.
I must say that I was relieved when
the same result was obtained.

Power From The Healer
The lady involved in these experi-

ments happens to be a well-known
healer, and she performs this feat
by placing her hands near to, or
actually on, the patient. It would
seem reasonable to assume that,
given that there is a positive healing
effect (which I would not doubt in
view of evidence received) she
produces some sort of energy or
power which flows, perhaps like
an electric current, from her to
the sick person, whose "health
potential" may be lower.

Again, referring back to an earlier
article in this series, the "Phantom
Photos" of the Kirlians. It has been
observed that the points of over-
exposure on the film around the
fingers of a healer after he/she had
performed healing on a patient are
greatly diminished in intensity. I

have seen reproductions of such
photographs (1973, Daily Tele-
graph Magazine). I wonder if our
findings of hand -potentials could
possibly indicate the transfer of
power from a healer, when touched
by someone with lesser power?

It is noteworthy that the use of
conventional voltmeters would lead
to difficulties and severe inaccura-
cies in the mentioned experiments:
partly because of sensitivity, but
mainly because the internal resis-
tance of such meters is compara-
tively low. Hence, the contact
resistance between electrodes and
skin, which would vary with pres-
sure and moisture present, would
be comparable or even exceed
greatly the internal resistance of the
meter, and pressure would vary
readings considerably.. Only meters
with electronic circuitry of very
high resistance are suitable for the
kind of experiments described here.
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HOME
INTERCOM

BY L WISE

AN INTERCOM is a device which can be put to
many uses throughout the home: as a simple

room -to -room communicator; as a doorphone
whereby one can speak to callers before opening the
door; or as a remote baby-minder.

The simple master/slave intercom to be described
uses circuits whose principles were described in the
series First Steps in Circuit Design.

THE INTERCOM SYSTEM
Before describing circuit details, a brief summary

of the overall system should help to clarify matters.
The intercom consists of two units known as

"master" and "slave", which can be separated by
up to 50ft.

Simultaneous two-way conversations are not pos-
sible with the intercom described : the direction of
communications is controlled by a LISTEN /TALK
switch on the master unit. This saves a large num-
ber of components since each loudspeaker takes on
a dual role depending on the position of the switch:
either as a speaker or a microphone (see Fig. 1).
The master unit has an ON /OFF switch but the slave
unit cannot speak to the master even with the other
switch in the LISTEN position. This problem is over-
come by leaving the master unit in a state whereby
its amplifier will oscillate when a CALL button on
the slave unit is pressed.

'LISTEN I

CLASS A

STAGE

I TALK'

SLAVE
SPEAKER

CLASS B

STAGE

'LISTEN

I 0

I TALK I

MASTER
SPEAKER

REQUIREMENTS OF THE AMPLIFIER
As well as the two speakers the other main unit

is the amplifier which must be capable of taking the
tiny signal from the "microphone" (in fact a speaker)

COMPONENTS .

Resistors
R1 390k0
R2 1800
R3 2.2k0
R4 1kfl
R5 10k0
R6 3300
R7 3300
R8 56kn
All ± 5% +W carbon

Potentiometers
VR1 4.7k0 sub -miniature vertical skeleton preset
VR2 2500 sub -miniature vertical skeleton preset

Capacitors
C1, C2 0.01µF disc ceramic (2 off)
C3-05 25t/F 10V elect (3 off)
C6, C7 0.011/F disc ceramic (2 off)
C8, C9 25//F 10V elect (2 off)
C10 22µF 16V tantalum

Semiconductors
TR1-TR3 BC108 (3 off)
TR4 BC214L
D1 1N914

Switches
S1 Double pole changeover slide
S2 Double pole changeover biased push button
S3 On/off push button

Speakers
LS1, LS2 350 2+in (2 off)

Miscellaneous
Verobowd, 0.1in matrix, 2.7in x 2.5 in
B1 9V PP6 battery and connector
Two plastic boxes
Lightweight twin core connecting wire

Fig. 1. Block diagram of Intercom system

872 Practical Electronics October 1974



and amplifying it sufficiently to produce an easily
audible sound in the other speaker.

It was decided to design the amplifiers with an
output of 100mW. This is more than loud enough
for domestic use. The next thing to be decided
which influences circuit design is battery voltage.
For convenience this was set at 9V.

Speaker impedance is a vital factor also. Too high
an impedance means a large output voltage swing is
necessary while too small an impedance means high
output transistor currents. Therefore 35 ohms was
chosen as a good compromise.

We require the amplifier to be efficient, i.e. to
draw current only when needed, thus a class B
output seemed the obvious choice.

PRELIMINARY CALCULATIONS
Having decided on 100mW output and 350

speakers we can calculate the required output cur-
rent and voltage. Using P = V2 /R we obtain
V = PR where P and V are r.m.s. power and
voltage respectively.

This gives V = AM x 35 = ITT = 1.9V.
Now in a class B output each of the transistors

produces half the output voltage so the peak voltage
produced by each is IT x 1.9 = 2.7V peak or 5.4V
peak -to -peak. This is well within the limits of the
9V supply rail.

Using P = I2R we obtain / = ./12. Again I
and P are r.m.s. values.

Hence I = ./0.1 /35 = 54mA.
The peak current i.e. the maximum current to be

supplied by each of the output transistors is
x 54 = 75mA.

Table 1: VOLTAGE MEASUREMENTS

Location Voltage

TR1 b

TR2 b

TR3 e
b

TR4 e
b

0.7V
4.5V
0-7V
3.8V
4.5V
5.2V
9V

4.5V
3.8V
OV

The k(max) of a BC108 is 100mA so we may use
it in the output. Its near complement the BC214
also with an kola.) of 100mA can form the other
output.

We have calculated the peak -to -peak output
required as about 5.4V. Now, when used as a micro-
phone the speakers used had an r.m.s. output of
about 2mV. Thus we require an amplifier with a
gain of at least 1,000.

Since speaker outputs do vary it was decided to
include a preset gain control. This also makes design
less critical.

'T°
B:

9v

C2
OSILF

1OFF1

R2
1805

RI

39060

R3
2260

C4
250F

C6

C3 Q019F

258F

-.0 I

10711 1

0.01pF

I 53

TR1
BC106

C10 22yr

VRI
01,0

C5 25$3F

GAIN

L51
350

R6

3300

C7

VR2
2500

0 019F

TR2

160

05 1060

R7
3300

8

25pF

® TR3
BC108

QUIESCENT
CURRENT

DI
1N918 TR4

BC21LL

R8

5660

LISTEN!

52 I TALKI

2C5F

LS2
350

Fig. 2. Complete circuit diagram of the Intercom.
The components within the dotted line are in
the slave unit

Practical Electronics October 1974 873



1i 
POSH TO

ON OFF

TALK
CALL

Photograph showing the completed Intercom

CIRCUIT DESIGN
The final circuit can be seen in Fig. 2. It will be

seen that it consists of two main stages: a class A
voltage amplifier comprising TRI and associated
components, and a class B output comprising TR2
to TR4. The two are linked by the gain control
VRI.

Taking the input stage first we see that TRI has
simple collector -to -base bias. The collector current
was chosen at 2mA and the quiescent collector volt-
age as 4.5V. This gives R3 = (4.5 ± 2) la2 =
2.2ki2 (nearest preferred value). Taking the typical
h as 200 we obtain R 1 =

3.8 x h 1(12
= 390 k1-2

2
(nearest preferred value).

Now the input impedance of this stage is
hr,, X r,, where re = 251 Ic = 25/2 = 1212. So
typically the input impedance is 100 x 12 = 120012.
The "microphone" has a source impedance of about
3512 so the R1, of TRI will have very little attenuat-
ing action.

As in section 4.2 "First Steps" the gain of
this stage is 180 (though this will vary since changes
in will mean that the quiescent collector will not
be exactly 4.5V). This gain will also be reduced by
the shunting effect of the gain control and class B
input impedance.

This first stage is decoupled from the supply line
by C4 and R2. This prevents oscillation caused by
feedback from the output stage.

Capacitors CI and C2 prevent radio frequency
pickup and eliminate the risk of high frequency
oscillation.

OUTPUT STAGE
Moving now to the output stage we see that

bootstrapping of TR2 collector resistor is used. This
increases gain and reduces the effects of gain varia-
tions in TR3 and TR4.

The maximum output current was calculated as
75mA which, assuming a maximum h of 100,
means that the base current that must be supplied
by TR2 is 0.75mA.

TR2 must also supply base current required to
establish the quiescent current needed to overcome
crossover distortion.

We do not want TR2 current to be high as this
will only drain the battery and since we can stand
some distortion in voice communication, a choice
of 5mA TR2 collector current was made.

This gives R6 = R7 = 3.8/2 ± 5 = 3800. In fact
33012 was used.

The preset VR2 must produce 0.7V at 5mA so
at centre setting (where there is greatest freedom of
adjustment) its resistance = 0.7/5 = 14012. A 25012
preset was used.

Resistors R5 and R8 form a divider chain which
set the output voltage at 9/2 = 4.5V. Their ratio
is about 5.5:1 which equals 3.8:0.7, 3.8V being the
voltage across R8 and 0.7V across R5.

The value of R8 is made as high as possible
(whilst supplying sufficient base current for TR2)
since the gain of the output stage is roughly R8/Rs
where Rs is the source impedance of previous stages.

We now come to the choice of gain control
resistance and R4. If VRI is too high the gain of
the output stage will be reduced (Rs increased); if
it is too small the gain of TR1 will be reduced.

The 4.7k12 value finally chosen gives an overall
gain of over 4,000. This can be reduced by means
of VR1.

All coupling capacitors were chosen as 25µF for
convenience. At the lowest frequency of interest (in
the voice about 300Hz) these have an impedance
of less than 3012 which is sufficient for use in all
positions.

OSCILLATOR
The only components not forming part of the

amplifier proper are C6 and C7. When the switch
is put in the OFF position C7 is connected from the
collector of TRI to the input and C6 across Rl.
This causes the amplifier to produce a penetrating
oscillation when the battery is connected.

The CALL button on the slave could be connected
by using a third wire from the master but it is
cheaper to use twin -core wire.

To overcome the problem it was found that by
placing the coupling capacitor in series with the
slave speaker only a tiny leakage current would
flow; not enough to drive the amplifier. When this

Photograph of the component layout on the
Veroboard and other components in the master
unit
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Fig. 3. Layout of the components on the Veroboard and interwiring details

was shorted out by the CALL button the amplifier
would receive the full battery potential and the
call tone would be produced.

A tantalum capacitor was used to reduce leakage
current.

CONSTRUCTION
The amplifier was built up on a piece of Vero -

board as shown in Fig. 3.
The master unit was mounted in a plastic case

approximately 5in x Sin x 2in which comfortably
holds Veroboard, battery, and speaker and switches.

Switch S2 was a "press -to -test" two -pole change-
over type but should this prove hard to obtain a

Fig. 4. Photograph showing the disposition of
components within the slave unit

biased toggle could be used. An ordinary toggle
could be used providing it is always left in the
LISTEN position when switched OFF.

Holes were drilled for the speaker and covered
with a piece of foam which generally improves the
appearance.

Speaker LSI, CIO and S3 are mounted in a plastic
box in the slave as shown in the photograph (Fig. 4).

Lightweight twin -core wire is used for intercon-
nections.

Speaker impedance is not critical any value
between 2511 and 4011 being sufficient.

Transistor type is not critical either; any tran-
sistors with a gain of 200 or more will do. Note
that lead connections for a BC214L are shown in
Fig. 2. If the "L" type is not obtained base and
collector leads are reversed.

TESTING
Before testing VR2 must be set to minimum

resistance. Set the GAIN control to about mid -way.
The two units should be separated or oscillation will
occur due to acoustic feedback.

VR2 is adjusted to give the minimum quiescent
current consistent with low distortion. The quiescent
current through TR3 and TR4 in the prototype was
about 5mA. This can be simply measured by put-
ting a milliameter in the battery lead, remembering
the TR2 takes about 5mA, anything greater than
this being in TR3 and TR4.

Do not turn VR2 to maximum setting for any
length of time as this will damage the output
transistors.

VR1 is adjusted to give enough gain without caus-
ing clipping-audible as a harshness in the output.
Test the CALL facility by switching the master OFF
and pressing the CALL button.

If any faults are found they can be easily located
using the quiescent voltages given in Table 1.
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VARICAP TUNER TUNING
INDICATOR

AFTER the publication of my
article last May (Push-button

Varicap Stereo Tuner, May 1973) I
received many letters requesting
details of a tuning indicator of some
description. Criticism has been
aimed at the small tuning potentio-
meters used for tuning on the
domestic prototypes, non -technical
personnel have found tuning diffi-
cult, more so using an a.f.c. on/off
switch.

Obviously with the a.f.c. on the
tuning is broader than with it off
due to the pull in and holding range.
Multiturn potentiometers have been
tried but the cost of these is around
£1 each and represents a 15 per
cent price increase on a complete
tuner.

Recently Motorola have intro-
ducer a tuning indicator i.c., the
MC1335P for f.m. and colour TV
purposes. To devise a method of
operation from the LPI185 was not
too easy and it was necessary that
it did not interfere with the a.f.c.
loop and the circuit of Fig. I was
evaluated. The MC1335P is a differ-
ential amplifier with lamp drive and
the lamp illuminates when inputs
2 and 3 are balanced at the same
voltage, any unbalance extinguishes
the lamp.

A d.c. voltage appears at the
audio output of the LP1185 which
reaches a maximum on tune. This
voltage varies with the signal level
and may not operate on weak sta-
tions. Conversely the lamp may
light if the noise level between sta-
tions is high.

The level of d.c. on tune with a
good signal is about 2V. This is
fed to input 3 via a blocking resis-
tor RI to prevent unnecessary
loading of the audio, R2 is chosen
to provide a balancing current to
input 2, thus subject to tolerances
the lamp will illuminate on a tuning
peak providing 1-k to 2V.

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 idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

Those wishing to add this to an
existing tuner should use an 1.e.d.
consuming very low currents as the
mains transformer may not provide
enough output for this and the
stereo pilot lamp.

A few further words about tuner
problems dealt with so far may be
useful to intending constructors or
those with any difficulties.

SOUND LIGHT MODULATOR

THE three -channel light modulator
circuit of Fig. 1 uses 3 BFY51's

to modulate current through the
secondaries of sub -miniature mains
transformers. The mains sine -wave
is therefore modulated in sympathy
and so the voltage to the gates of
the thyristors is varied.

Transformers T2, T3. T4. should
all be 1.t. transformers with 6.3V or
9V secondaries, and a minimum
current of 250mA. Instead of hav-
ing the normal treble, middle and
bass, the circuit was designed to
have one channel responding to any

If the a.f.c. is erratic and the
noise level seems high, 58<113 is not
unusual with a good signal, check
the following. Any a.f.c. switch
wiring should be done in single
screened cable. Add extra decoup-
ling to the station selector wiring,
for example connect a 0.1,12F be-
tween the common tuning line and
chassis on the pushbuttons.

S. R. Beeching
Balderton

Notts

frequencies, in tact responding to
the most predominant.

Transformer T1 must be a 6.3V
mains transformer with a minimum
rating of 2A. The bridge rectifier
should be 2A 50 p.i.v. The circuit
will work off amplifiers of 5 to 10W
output. For using higher powers
more resistance must be added in
series with the bases of the tran-
sistors.

With the specified thyristors.
500W of light can be used on each
terminal.

P. R. Strutt
Tibenham, Norfolk
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PHASING CONTROL

THE enclosed diagram Fig. 1, is
for a control circuit for the

Phasing Unit (Sept. 73).
Two ORP 12 photocells are wired

in place of the ganged potentio-
meter VR2a, b. The resistance
of these is then controlled by
the lamp LPI which is made to
switch gradually on and off. TRl
and TR2 form a multivibrator
which gives a square wave output
of about 1 to 2s mark, I to 2s
space. TR3 is used as a buffer
amplifier so the pulses may be used
without affecting the multivibrator.

These square pulses appearing at
the collector of TR3 are allowed to
charge and discharge the large
capacitor C3 via the diode and resis-
tor network DI. D2, VR3, VR4.
The diode's allow separate adjust-
ment of charge and discharge times
of the capacitor, as it will charge
via DI, VR3 and discharge via D2,
and VR4.

The 6.8E2 resistor R4 is to leng-
then the discharge time to compen-
sate for the load of TR4 which
switches slowly on or off as the
capacitor is slowly charged and dis-
charged. The lamp LPI is thus
controlled by TR5 from the rising
and falling collector current through
TR4.

Dl and 132 were silicon diodes
from the junk box, their character-
istics are not critical. LPI is a
miniature 6V "pea bulb" from a
panel indicator light.

The power supply was 6V wind-
ing of a mains transformer with
half wave rectification and simple
RC smoothing. A separate 9V wind-
ing, bridge rectifier and smoothing
capacitor was used to supply power
to the phase unit itself.

The complete unit was assembled
on Veroboard. The photocells and
bulb were secured by their connect-
ing wires, and positioned so that
the cells were either side of the
bulb. just touching. A small piece
of aluminium foil was glued to the
Vero and folded over the bulb as a
reflector.

Fig. 1

SETTING UP
Set VR1 and VR2 to maximum.

Adjust VR3 and VR4 till the bulb
is gradually but regularly brighten-
ing and darking.

Now VRI and VR2 can be ad-
justed to alter the speed and ratio
of the multivibrator, if necessary.
Best results will be obtained when
the bulb just reaches full brightness
and full darkness but lingers in
either state no longer than the ther-
mal inertia of the bulb demands.

Final adjustments should be made
with the unit running and music
being played through it, bearing in
mind that the unit can take two or
three cycles to settle down after an
adjustment has been made.

R. J. Goodwin
Stockport

C72

0 6V

 ORPI2. SEE TEXT

k4h BOOK
IN

ELECTROTECHNOLOGY - 3rd EDITION
By M. G. Say
Published by Newnes-Butterworths
176 pages, 14 22cm. Price cased £1.70
THIS book of basic theory and circuit calcula-

tions for electrical engineers is primarily
directed to second and third year electrical engineer-
ing students but similar level students in other allied
arts will find it equally of value, as will profes-
sional engineers and all others looking for a useful
source of reference.

The avowed aim of the book is to present the
fundamental concepts of electricity, electric and
magnetic fields and basic electrotechnology in as
concise a form as possible. In this it succeeds
admirably with an opening chapter devoted to the
various main and derived SI units, a must for all at
present.

A great deal of the book is devoted to networks
starting from the simplest concepts and working
through to a series of examples demonstrating the
solutions discussed. To anyone not too happy with
this area alone the book will be useful, setting aside
the value of the other reference material it contains.

R.D.R.

HIGH FIDELITY DESIGNS
Prepared and Published by Wireless World, IPC
Business Press Ltd.
112 pages, A4 format. Price £100
TFIIS soft -backed A4 format booklet is a bound

set of reprints of some of the most popular
articles published in Wireless World in the last
few years on the subject of Audio. Including as it
does articles by such well-known names as Nelson;
Jones, Bailey, Linsley -Hood, Stuart and Ockleshaw
it will certainly fill the requirements of many for
information on such areas as tape recording, loud-
speaker design, amplifier and pre -amplifier design
and so on.

In view of the problems facing many of us today
in obtaining back numbers of our favourite publi-
cations or articles from those publications, any effort
such as this to supply the more demanded items in
bound form must meet with approval.

However, it is perhaps just a very small shame
that whilst each item has been reprinted in full
together with any follow-up material in both article
or "Letters to the Editor" form, no real effort has
been made to rationalise the texts into one cohesive
unit. Thus the reader is still faced with the require-
ment that he read all, but all, of any particular
text in order to be certain of clarifying that particu-
lar exercise.

One is forced to ask if it would not have been
possible to present each article in a more unitary
form. After all the only reason for the inconsistency
in the first place is chronological and in a reprint
this no longer matters. R.D.R.
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
p2nent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

AMPLIFIER MODULES
For the reader who likes to ex-

periment with amplifier construc-
tion, a range of four new Sanken
audio amplifiers, suitable for hi fi
and power amplifier output stages,
is available from Armon Products
Ltd, should prove most useful.

These amplifiers are available
with class B output powers of 10 to
50W r.m.s and are contained in a
small flat -pack package. Coded types
S1 -1010G (10W), S1 -1020G (20W) SI-
1030G (30W) and SI-1050G (50W),
the amplifiers are claimed to give
+ +dB response from 20 ,to
100,000Hz and less than 0.5 per
cent harmonic distortion at full
power.

The 30 and 50W circuits have
built-in current limiting and dif-
ferential input stages, and feed 4 to
8 ohm output loads. The 10 and
20W versions do not have differen-
tial inputs and are for 8 ohm loads
only. All four amplifiers can oper-
ate from single or split power
supplies and all versions claim an
input impedance of 40k12.

The latest retail prices (time of
going to press), of these amplifier
modules is: IOW version £3.30
each: 20W version £6.60; 30W
£8.40; and 50W version £13; all
prices subject to VAT.

Full technical details and units
may be obtained from Armon Pro-
ducts Ltd, 54 George Street, Lon-
don, W.I.

COMPONENTS
Component availability is an

ever-present problem for the con-
structor. Be he professional or
amateur he always needs ready
access to parts for his latest project.
Thus any commercial venture which
might ease the situation with a
reliable and constant flow of com-
ponents is to be welcomed.

The latest supply house to enter
the field of small -order component
business is RS Components Ltd.,
who have launched a companion
company, Doram Electronics Ltd.

The new company will operate
from Wellington Road Industrial
Estate in Leeds on a postal basis.
They expect to be able to offer not
only the basic RS range of products
but an extension of this range into

the type of component more often
used by the amateur, such as the
less common values of resistor and
capacitor.

The aim is to create a "by return
of post" cash with order mail ser-
vice for components, kits and acces-
sories. Something in the region of
4,000 product lines will be stocked
and a catalogue is now avail-
able to the customer at a charge of
25 pence including postage. There
will be no minimum order charge.

It is understood that the catalogue
will include information on products
such as operating parameters, photo-
graphs and drawings and, where
necessary, circuit details. In addition
it is hoped to include kits of many
of the projects published in various
technical and leisure area journals
as soon after their publication as
possible.

Information on pricing is not
available at present but it is under-
stood that most if not all prices will
bear comparison with other
suppliers.

With the announcement of
Doram it now seems to indicate
The willingness of suppliers to ack-
nowledge the existence of a growing
market in the amateur and leisure
area. Indeed, RS are not the first to
show a willingness to deal in this
area, several of the semiconductor
distributors already accept small
orders now and it is to be hoped
that the trend will continue.

LITERATURE
It is at this time of the year that

most readers will be taking stock of
their components and searching for
the new catalogue releases before
ordering items for their autumn
projects.

Unfortunately, this year industrial
disputes, component price increases,
and now VAT changes have delayed
many of these catalogues appearing.
Readers are advised to keep a close
eye on all advertisements for latest
releases and where possible price
changes.

So far only the Electrovalue
Catalogue No. 7 has arrived at the
office. Phis catalogue does not con-
tain any of the new VAT price
adjustments.

This excellent catalogue contains
112 pages and lists a very large
stock of i.c.s and transistors to-
gether with their case outlines, and
in many cases their working para-
meters. Other items available vary
from a fuse to complete soldering
kits.

Copies of the Electrovalue No. 7
Catalogue can be obtained from:
Electrovalue Ltd., 28 St. Judes
Road, Englefield Green, Egham,
Surrey, TW20 OHB.

As an introduction for the first
time buyer of hi fi equipment,
Sinclair Radionics have recently
published a I2 -page booklet entitled
"The Sinclair Introduction to
Hi Fi".

The object of the booklet, apart
from advertising the well known
range of Sinclair products, is to help
unravel the often baffling technical
terms thrown at the would be pur-
chaser by salesmen.

The booklet is divided into five
sections starting with a page devoted
to a simple explanation of the
difference between hi fi and stereo.
Subsequent sections cover what
equipment is needed and how much
will it cost?, where to locate the
equipment, and can the equipment
be built? The final part of the book-
let is an alphabetical glossary of the
20 most common words and phrases
used to describe hi fi equipment.

Copies of the free booklet are
available from your local hi fi
dealer or direct from Sinclair
Radionics Ltd., Hi Fi Division,
London Road, St. Ives, Huntingdon-
shire, PEI7 4HJ.

Also just released is the new
Heathkit Catalogue. This 64 -page
catalogue is claimed to contain
details of the world's largest range
of electronic kits, many available
for the first time in this country.

This comprehensive catalogue
talks about kit building and lists
kits ranging from a large selection
of audio equipment, electronic cal-
culators, digital clocks, thermo-
meters, an ultrasonic burglar alarm,
to a large range of test gear for the
home and car.

New kits include an f.m. tuner
with digital readout and "computer
tuner", a 4 -channel SQ amplifier
and a digital electronic clock with
alarm.

The catalogue is available free
from: Heath (Gloucester) Ltd.,
Bristol Road, Gloucester, GL2 6EE.

PRINTED CIRCUIT BOARD
SERVICE

We understand that W.K.F.
Electronics are now able to offer a
printed circuit board service to
readers for most of our current
projects.

For further details readers should
write to W.K.F. Electronics at 42
Welbeck Street. Whitwell, Worksop.
Notts.

Sanken amplifiers from Armon
Products

3;
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PART TWO

Ideally suited for :

PE CCTV
MONOCHROME

CAMERA
BY A.V. FLATM AN * B.Sc.

HOME ENTERTAINMENT 11 LECTURING REMOTE MONITORING za4 SURVEILLANCE

THIS month we give constructional details for the
composite video signal circuitry together with

the remaining power supplies and scanning circuits.

P.C.B. 1
The printed circuit board P.C.B. 1 is designed

to hold the Master Logic, Video Amplifier, Sync
Mixer and Cathode Switch circuits and is shown in

Component placement is detailed in Fig.
2.1. Due to the high packaging density of parts on
the board area it is somewhat unfortunate that a
series of wire links have had to be made to com-
plete the circuitry. For reasons of economy these
are preferred rather than a double -sided board.

VIDICON SCANNING
The EMI 9677 Vidicon is manufactured to close

tolerances and is therefore quoted as being "self -
centring". This statement simply means that the
electron beam will be accurately focused onto the
centre of the photoconductive target in the absence
of any deflection force. Self -centring Vidicons are
indeed convenient when considering the design of

R10

R8

CIO

TO VIDICON
TARGET

R6

C9 RII C12 018 R21

02 I VR1 DI

R26 RI

suitable deflection systems, as no centring adjust-
ment is necessary.

Deflection of the electron beam relies upon the
force produced by a magnetic field. In practice,
this is implemented by the use of two pairs of coils,
situated outside the Vidicon tube, to provide radial
fields (outward from the tube axis) at right -angles
to one another. Horizontal and vertical beam deflec-
tion distances are then governed by the current
passed through each pair of coils.

In TV terminology, coils concerned with vertical
deflection are known as field scan coils, whilst coils
concerned with horizontal deflection are called line
scan coils. As highly inductive coils generally resist
the passage of high frequency currents, the line scan
coils are designed tc. possess low inductance. This
design aspect enables the high line scanning velocity
we require. The field scanning velocity is, however,
less demanding, and proportionately higher induc-
tance field scan coils may be used.
LINE GENERATOR

The simplest technique of producing the linear
sawtooth current waveform necessary to scan an

IC4 ICS IC6 1C7

R26 +1ST

IC9

TR9

-05

- DC

ELD SYNC. OUT

TO VIDICON CATHODE

6 30 ;Lc

LINE SYNC. OUT

+SV

1.-..TARGET VOLTAGE

C3 C6 R3 03 R2 Ct.

Fig. 2.1. Component layout for P.C.B. 1
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Fig. 2.2. P.C.B. 1 copper side conductor pattern

active line and flyback is to apply a voltage step
to the line scan coils. This stems from the integrat-
ing property of an inductor, which is expressed as-

Coil current = - f-1 Vdt, where Lis the scan coil
inductance and V is the applied voltage.

In simple terms, if a d.c. potential is applied to a
coil, then the current in that coil is initially zero and
will increase linearly with time, reaching saturation
at VIR amps, where V is the applied potential and
R the d.c. resistance of the coil.

Let us now examine the operation of the Line
Generator circuit, shown in Fig. 2.3, with the help
of the waveforms shown in Fig. 2.4.

Line sync pulses are used to drive TRIO as a
current switch, allowing drive current derived by
R30 to be sinked to earth for the duration of the
line sync pulse, and into the base of TR11 in the
absence of line sync pulses.

The leading edge of the line sync pulse marks the
completion of an active line scan and initiates a
flyback. Now TR11 is switched off in the presence
of line sync pulses, causing the current in the scan

880

Fig. 2.11. P.C.B. 2 copper side conductor pattern
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coils to collapse freely, the time required to do this
may be calculated as being-

s = -R seconds.

Where L and R are the inductive and resistive com-
ponents of the coils.

t then becomes
1mH
27---5 , or 400#S (equivalent to about

6 lines of a 625 -line picture).
This surprisingly long recovery time is shortened

to several microseconds by the action of C20, which

Fig. 2.3. Circuit of Line Generator

0

LINE SYNC.
PULSES

.06 CONDUCTS CONDUCTL. CURRENT IN
LINE SCAN

COILS

LINE FLYBACK
PERIOD

Fig. 2.4. Line Generator waveforms

TR11

COLLECTOR
VOLTAGE

acts with the circuit inductors to give a critically -
damped oscillation at a frequency of approximately
200kHz. The current is in fact returned to its start-
ing level within one cycle of the frequency of
oscillation.

The back emf induced by this rapid flyback may
be estimated from Lenz's Law to be of the order
of 100 volts above the working collector voltage of
TR11. This feature obviously then has some bear-
ing upon the choice of TR I I.

When the line sync pulse has ended, and its level
fallen to OV, TR I 1 will be biased to conduct. How-
ever, at this point in time, the current flowing in
the line scan coils will be negative and TRII con-
duction is impossible. Alternatively, D6 will con-
duct to enable a controlled potential to be developed
across LI. The current in LI will increase linearly
with time until it crosses the zero axis, where TR11
will take over conduction as D6 becomes reverse -
biased for the remainder of the line scan. In this
way, conduction is achieved over the required period
of time.

CURRENT GRADIENT
The gradient of the current waveform, or the line

scanning width, is determined by the potential
developed across LI during the conduction of D6
and TR11. This potential is set by the combina-
tion of R31 and VR4, and is given a signal earth by
C19 to ensure that the scanning current is devoted
wholly to LI.

Practical Electronics October 1974
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R&6 06 D9 Dtl 539 R14 #15V

e.PC:31
FIELD

SCAN
COILS

533

C19

0
LINE

SCAN
COILS

Fig. 2.12. Component layout for P.C.B. 2. Note that VG1, VG2, etc., refer to the grids on
the Vidicon tube (See Fig. 1.5)

GND V

V
CC

N7473
(ICS -4)

5(toto

Pin assignments for Master Logic
Part 1

Fig. 2.5. Circuit of Field Generator

GAO

(1131-21,9)

SN7420
(IC6)

i.c.s given in

GND

 SV

FOCUS COIL

VC1 CONTROL

12SV ac.
2SOV ac.

'""VG2.VG4
VG3

VT CONTROL

,FOCUS COIL EARTH

FIELD SYNC. IN

' LINE SYNC. IN

The transformer comprising LI and L2 is designed
to match the low impedance line scan coils to the
line drive transistor TR1 I, and are wound on a
ferrite core to ensure efficient operation at working
line frequencies of up to 15.625kHz (625 lines at 25
times per second).

As conduction for 50 per cent of the active line
scan is performed solely by D6, the apparent
efficiency of the line drive transistor TR11 is
increased. A BFI78, video transistor is employed in
the line drive stage to cater for the large e.m.f.s
induced within the scan coils and deliver sufficient
power to enable the required beam deflection. The
use of diode D6 is a generally accepted technique in
the television circuitry world, and, for obvious
reasons, carries the title of efficiency diode.

FIELD GENERATOR
As the field scanning rate is as low as 50 fields/

second, no difficulties are experienced in driving the
field scan coils. The field scan coils have 52mH
inductance and 150 ohms resistance and may there-
fore be safely considered as a resistive load to a
voltage waveform generator. Such a circuit and its
relevant waveforms are shown in Figs. 2.5 and 2.6
respectively.

Switch TR12 is non conducting in the absence of
field sync pulses and capacitor C21 is allowed to
charge via the constant current generator, compris-
ing TR13 and associated components. The potential
across C2I during charging will rise linearly with
time until the arrival of a field sync pulse, when

+V--

+V-- -

+n) I FIELD FLYBACK -----CURRENT
PERIOD IIN FIELD

0 SCAN
1COILS

I

TR15
EMITTER

VOLTAGE

FIELD
SYNC.

PULSES

-rn A- -I-

Fig. 2.6. Field Generator waveforms

Fig. 2.10. (right) Supply circuit for
focus coil
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0-0
Sic

FS

A C>

Fig. 2.7. Power supply
circuit for camera. Trans- 117 5

former T2 provides high V

potentials for the Vidicon
tube

Sib
CIP
IC>

T 2e.

MAINS
0,125V
O
C"125VINPUT

63V

switch TR12 will conduct to rapidly discharge C21.
Active field scanning corresponds to the charging
of C21, whilst flyback corresponds to the rapid
discharge.

The directly coupled f.e.t. TR14 acts as a high
input impedance source follower and develops an
exact replica of the charging potential across its
load, R35. This sawtooth waveform is finally
buffered into a low impedance output impedance by
the emitter follower, TR15 and R36.

The voltage waveform present at TR15 emitters
(Fig. 2.6) is seen to have only a positive going
sense. This is not yet suitable to drive the field scan
coils, as drive requirements call for a sawtooth
waveform which is symmetrical about the zero axis.
Coupling the output voltage to the field scan coils
via C22 will perform the necessary level shifting and
enable the field scan coils to be driven correctly.

As field scanning time and C21 are fixed, the
gradient of the resultant waveform depends solely
upon the current delivered by the constant current
source. Field height adjustment is therefore simply
accommodated by VR5.

VIDICON SUPPLIES
All the high potentials required to operate the

Vidicon are derived from transformer T2 (Fig. 2.7).
Positive mesh, wall anode, limiter anode and target
potentials are obtained from different points of the
+ 300V potential divider, comprising R37, R38 and
VR6. Sufficient smoothing is made possible by C24
alone.

LP1
C23 C24 C25 C26o1 MIMI 0
1000 161.1P 14JF 32pri
NF

+206

V1 PIN 3415

VI PIN 6
0

Yb

VI PIN 2
0

FIELD
SYNC.

CIRCUIT

ro
PIN1

I PINS

The beam current control potential must be
negative and possess a greater degree of smoothing
due to the sensitive nature of the control grid elec-
trode. This supply is derived via D13 and smoothed
by a r filter.

Both the + 15V and + 5V Regulator circuits
(Figs. 2.8, 2.9) are standard series voltage regulators
with the possible exception of R41 and R46.

These resistors are designed to share the power
dissipation demands of the control devices TR16
and TR18, and introduce a maximum current avail-
ability to the TV Camera circuitry.

The BFY51's used in both Regulators operate
near their region of maximum power and therefore
require 'additional cooling. Small, clip -on heatsinks
are found to cool these devices sufficiently, whilst
maintaining the general compactness of component
layout.

A d.c. focus coil current of approximately 100mA
is made available from the unregulated 20V supply
by the combination of R50 and VRIO. Due to the
possible high power dissipation, the potentiometer
should carry a 1 watt rating (Fig. 2.10).

P.C.B. 2

The second printed circuit board, P.C.B.2 (Fig.
2.11) is designed to hold the electronic circuitry
required to complete our TV Camera System-the
line and frame generators and various power sup-
ply circuits. Component disposition for the board is
shown in Fig. 2.12.

Next month : Camera enclosure, final wiring and
setting up procedure

Fig. 2.8. 15V Regulator circuit
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AVOLTAGE controlled filter can be used to
alter dramatically the tonal quality of any

sound put through it. It does this by removing some
parts of the frequency spectrum and boosting others.

The filter to be described was specifically designed
for use in a synthesiser but it can also be used for
guitar treatment or in modifying any audio signal
not necessarily electronic in origin. It is basically a
low-pass filter, the frequency of which can be volt-
age controlled.

LADDER FILTER
The heart of the filter is a ladder of diodes D3

to D16 in the collectors of the differential pair TR2
and TR3 (Fig. 1). This arrangement is popular with
commercial synthesisers because it is efficient and
has a very wide range.

Ignoring the feedback for the moment, the signal
enters via C 1 and TR2 and tries to make its way
up the ladder. If it is a high frequency, the
reactance of the capacitors C2 to C5 is small in
comparison with the dynamic resistance of the
diodes and it is lost after four stages of filtering.
If it is a low frequency, however, it can climb the
ladder with relatively little attenuation.

The actual cut-off frequency is that at which the
reactance of the capacitors equals the dynamic resis-
tance of the diode. This can be changed over a
very wide range by controlling the current through
the ladder, which changes the dynamic resistance of
the diodes. The current through the ladder is pro-
portional to its cut-off frequency.

LOGARITHMIC FREQUENCY CONTROL
For musical purposes a logarithmic function is

required so that a voltage change at the input
corresponds to a musical interval change in cut-off
frequency. Use is made of the logarithmic proper-
ties of TR4 where the log of the collector current
is proportional to VBE. It is also temperature sensi-
tive but, unlike oscillators where stability is very
important, no temperature compensation has been
found necessary. However, if this circuit is used
with the P.E. Synthesiser keyboard, there is a spare
temperature stabilised transistor, Q3, in the
ML3046P IC, which may be used as TR4, see Figs.
10.2 and 10.6. November 1973, PRACTICAL
ELECTRONICS.

SPECIFICATION . . .

Frequency Range
Input Required

Power Requirements
Inputs

Gain

Output Impedance
Input Impedance

100Hz to 5kHz

Up to 2V, peak -to -peak.
Limited at lower end by
noise at about 50mV
_15V

Control, virtual earth and
voltage. Full control
swing obtainable with

2V with 2.7k i2 in virtual
earth input
Approx. 1
0 to 5kQ

About 2}01

RESPONSE
The response control VR3 in the feedback loop of

IC3 has the effect of changing the characteristics of
the filter from low-pass, when fully anticlockwise,
to low-pass with a peaking response at the cut-off
frequency. Turning it fully clockwise forces the filter
into oscillation.

VIRTUAL EARTH MIXING
The control signal is processed by IC1 and IC2

to give a virtual earth at the control input. This
is very useful as it enables any number of control
voltages to be mixed in without any interaction.
This is a current input and all voltages must be fed
in via a resistor R23, the value of which determines
their individual gain.

The manual frequency control voltage is fed via
R23 into this input and is mixed with any external
control voltages.

If a patchboard is being used, the virtual earth
is connected to the filter control input busbar and
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Photograph of board
assembly

the 2-7ki2 resistor is contained in the patchpin so
that many inputs can be mixed without interaction.

USE WITH A SYNTHESISER
If the filter is used with a keyboard the note

voltage, as well as going to the oscillators, should

415V

-Sisal

go to the filter. If it did not, the higher harmonics
of higher notes would be lost and low notes would
have more harmonics present.

The preset VR2 adjusting how much effect the
note voltage has on the filter should be set so that
one octave on the keyboard shifts the filter
frequency by an octave.
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This need not be too precise and is most easily
set by ear, listening for the same harmonic struc-
ture for both low and high notes. The value of
VR2, nominally 101(12, may need to be changed
depending on the keyboard arrangement with which
it is used.

CONTROL INPUT
Putting the trapezoid output of an envelope into

the control input produces the typical "Moog sound"when the filter is given an input rich in harmonics

COMPONENTS . . .

Resistors
R1 27ki2 R9 2.21ci2 R17 121cf2
R2 15kil R10 12k12 R18 2.71(0
R3 101d2 R11 151ci2 R19 390ki2
R4 22k12 R12 560i2 R20 390ki2
R5 10ki2 R13 12ki2 R21 56kS2
R6 12k12 R14 2.7ki2 R22 56ki2
R7 3.3kil R15 221cS2 R23 2.7k0
R8 3.3ki2 R16 39162
All 5% i watt

Potentiometers
VR1 10k12 lin
VR2 lOki2 preset
VR3 500k12 lin
VR4 5ki-2 log

Capacitors
C1 4.7µF, 10V electrolytic
C2 to 5 0.01µF (4 off)
C6 4.7p.F, 10V electrolytic
C7 to 8 0.22p.F (2 off)

Semiconductors
IC1 to 3 741 (8 -pin) (3 off)
D1 to 16 1N1418 or equivalent (16 off)
TR1 to 4 BC109 (4 off)

Miscellaneous
Veroboard 2iin x 5in, wire, solder, etc.

such as a square or pulse waveform. The sound is
even brighter when there are two square waves
either in unison or an octave apart.

As the filter cuts out all sound when the cut-off
frequency is below the lowest frequency present in
the input, it can be used between the oscillators and
the output, without a v.c.a., and it is completely
silent during pauses.

Other possible control inputs are slow -running
oscillators of any waveform. This produces effects
from an automatic Waa-Waa at 5Hz, to a bubbling
sound with several oscillators at about 20Hz. When
the control frequency is in the audio range, modula-
tion effects are produced.

CONSTRUCTION
In the prototype Veroboard was used and a lay-

out and cutting diagram is supplied in Fig. 2. All
components shown outside the dotted area of Fig. I
should be mounted, ideally, on a control panel. *

THE NEXT
DECADE ?

What does the future hold in store for electronics in
general, and for electronics constructors in particular?

Your views and predictions concerning likely
developments in the next 10 years are invited.

Due to delayed publication dates readers' contribu-
tions will now appear in our December and January
issues to mark the completion of this magazine's first
10 years of publication.

Contributions (not exceeding 300 words and entitled
" The Next Decade ") should be addressed to The
Editor, Practical Electronics, Fleet way House, Farringdon
Street, London, E.C.4 and posted in time to reach our
offices by November 1, 1974.

A payment of £5 will be made for each letter
published. Selection will be based upon originality of
thought, technical credibility and general presentation.
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Next month we mark ten years of lusty existence with the "Minisonic",
a miniature battery operated synthesiser for the experimenter, which can
provide endless varieties of sound.

Not a toy but a creative instrument with two log v.c.o.s, two envelope
shapers and v.c.a.s with variable attack and decay. A voltage controlled
low-pass filter, ring modulator, white noise generator and two 250mW
amplifiers with monitor speakers complete the circuit line-up.

A novel stylus operated integral keyboard provides control of the v.c.o.s.
Alternatively, this can be achieved by adding a 'normal' keyboard or
applying external control voltages.

For less than £50 you can programme your own kaleidoscope of exciting
synthi-sounds.

"Isveriteadettol &Am ala 450/
also in this issue:
 CAR ANTI -THEFT SYSTEM  NOVEL TRANSISTOR TESTER

 BATTERY ELIMINATOR FOR CASSETTE RECORDERS
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Was £27.45.

Nowonly1,14E,95!

You save ii1250!
An advanced 4 -function
calculator in kit form
The Cambridge kit is
the world's largest -
selling calculator kit.
It's not surprising - no other
calculator matches the
Sinclair Cambridge in
functional value for money ;
and buying in kit form, you
make a substantial saving.

Now, simplified manufacture
and continuing demand mean
we can reduce even the kit price
by a handsome £12.50. For
under £15 you get the power
to handle complex calculations
in a compact, reliable
package-plus the interest
and entertainment of building
it yourself !

Truly pocket -sized
With all its calculating capability,
the Cambridge still measures just

x x w. That means you can
carry the Cambridge wherever you
go without inconvenience - it fits in
your pocket with barely a bulge. It
runs on ordinary U16 -type batteries
which give weeks of normal use
before replacement.

Easy to assemble
All parts are supplied - all you need
provide is a soldering iron and a pair of
cutters. Complete step-by-step instructions are
provided, and our service department will back
you throughout if you've any queries or problems.
Total cost? Just £14.95!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready assembled,
it costs £21 .95 - so you're saving £7 ! Of course
we'll be happy to supply you with one ready -
assembled if you prefer- it's still far and away
the best calculator value on the market.

888

Features of the Sinclair
Cambridge
*Uniquely handy package.

41" x 2" x W, weight 31 oz.
*Standard keyboard. All you

need for complex calculations.
*Clear -last -entry feature.
*Fully -floating decimal point.
*Algebraic logic.
*Four operators (4-, -, x, = ),

with constant on all four.
*Constant acts as last entry

in a calculation.
*Constant and algebraic

logic combine to act as a
limited memory, allowing
complex calculations on a
calculator costing less
than £15.

*Calculates to 8
significant digits.

*Clear, bright 8 -digit
display.

*Operates for weeks on
s four U16 -type batteries

.....
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A complete kit!
The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents :
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick -film resistor pack.
5. Case mouldings, with buttons,

window and light -up display in
position.

6. Printed circuit board.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book -free!
If you just use your Sinclair Cambridge for
routine arithmetic -for shopping,
conversions, percentages, accounting,
tallying, and so on -then you'll get more
than your money's worth.

But if you want to get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

How? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact -packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations.

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire
Reg. no :699483 England
VAT Reg. no : 213 8170 88

Why only Sinclair can make you this offer
The reason's simple : only Sinclair- Europe's largest electronic calculator
manufacturer- have the necessary combination of skills and scale.
Sinclair Radionics are the makers of the Executive-the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But that in itself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them -the Sinclair Project 80 stereo modules.
It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.
And you benefit !
Take advantage of this money -back, no -risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch - and we guarantee a correctly -assembled calculator for one year.
Simply fill in the preferential order form below and slip it in the post today.

Price in kit form: £13.59 £1.36 VAT. (Total: £14.95)
Price fully built: £19.95 + £2.00 VAT. (Total: £21.95)r

To: Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ

Please send me
r] a Sinclair Cambridge Calculator kit at
£13.59 + £1.36 VAT (Total : £14.95)
Li a Sinclair Cambridge calculator ready
built at £19.95 + £2.00 VAT
(Total : £21-95)
*I enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number

Loelete as required.

Name

Address
I
I
I
I
I

PE/10/74 PLEASE
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HYBRID

BY D. AL- DABASS *

To many the computer is still a source of
mystery, a box which magically produces
information from facts fed into it. This series
should dispel much of the haze whicn exists
particularly in that area dealing wFth the
hybrid, the marriage of the digital and
analogue machine

COMPUTERS are now a firmly fixed part of our
way of life and whilst most people still tend to

associate them with the issue of gas bills and things
economic there is in fact a massive area of tech-
nology in which they are used t3 great advantage
both for basic design and in research.

Indeed, in these areas the computer forms a very
important tool since it can, in its va:-sous forms, take
over both much of the tedium of lengthy mathe-
matical operations and provide hypothetical models
of an engineering design without the labour of
actually building the equipment.

ANALOGUE AND DIGITAL
There are two basic types of computer or com-

puting machine, the digital version which tends to
have massive powers as a "Number crunching"
device. That is, it is ctipable of dealing with endless
mathematical activities such as addition or subtrac-
tion and, through these, multiplication or division,
which would normally be totally beyond a man's
ability simply because of the sheer time-consuming
work involved.

The second sort of machine is the analogue device
which, whilst not at all as apparently complex as the
digital machine, is in fact capable of carrying out
very complex abstract mathematical functions with
the aid of the now fairly well accepted operational
amplifier. Whilst an analogue machine is not any-
thing like as powerful as a digital in term:; cf sheer
numbers it does have distinct advantages in cost
and flexibility terms.

Of course, with the advent of the integrated circuit
and the extension of this art into the realms of large
scale integration some of the mathematical functions
can be handled quite easily in digital terms but the
cost is still high and often flexibility o lacking.

North Staffordshire Polytechnic

PART ONE

IN APPLICATION
For example, a car manufacturer embarking on

the production of a new suspension system might
wish to study the behaviour of his system prior to
finalisation of engineering plans. A set of differential
equations representing his suspension system can be
set up on a computer and then the behaeinur studied
in terms of the spring and shock -absorber para-
meters a; well as varying road surface conditions
and load. Optimum spring stiffness and absorber
damping are then determined before committing
material and labour to tl-e actual manufacturing of
the s'stem.

The suitability of the analogue computer to sitru-
kite the sets of differential equations needed in this
sort of work stems from the inherent characteristics
of the operational amplifier, the heart of the general
purpose analogue computer. These characteristics are
represented by the ease with which the operational
amyl fier can be made to perform mathematical inte-
gration. function generation and summation of
open-ities represented by voltage potential and
current.

Fig. 13 shows the operational amplifier used in
three applications; summing. integration and func-
tion gmeration.

The general purpose analogue computer contains
many hundreds of these amplifiers allocated to dedi-
cated units, e.g. summers. integrators, multipliers,
function generators, and so on. In order to simulate
a given equation, the oetputs and inputs of these
units are suitably interconnected, as for example in
Fig. 1.2 which shows a typical set-up to a second
order differential equation.

To assist the engineer in his study of the system
the output at various stages of the solution may be
displayed on a CRT or recorded on a X -Y recorder.

In this way a continuous display can be obtained
by iterating the solution between an initial condi-
tions mode and a compute mode using a suitable
timer to switch all amplifiers to their initial state
after the solution has run for a preset time interval.
The soludon is then started all over again and the
whole cycle repeated to generate a continuous
display.

The displayed parameters of any simulated system
are related to actual system parameters by use of
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(a)

(b)

1/3

- +1+10 V3)

Fig. 1.1. The operational amplifier used in
various functional elements in analogue
computation showing typical circuit arrange-
ments and the corresponding analogue
symbols. (a) is a summing unit which is capable
of adding V1, V2 and 10V3, (b) is an integration
unit and (c) diode function generator

scaling factors worked out prior to setting up the
equations on the computer. This enables the engineer
to quickly convert computer units to physical units.

DIGITAL SIMULATION
The simulation of differential equations using a

digital computer differ both in concept and imple-
mentation from analogue methods. While the ana-
logue computer utilises the natural ability of the
operational amplifier to perform mathematical inte-
gration, the digital computer depends on numerical
analysis techniques in breaking down the integration
into a series of simple steps using the basic arith-
metic operations of addition and multiplication.

A large number of numerical formulae are avail-
able for this purpose ranging from the well known
Runge-Kutta to predictor -corrector, and extrapola-
tion methods. These formulae can either be pro-
grammed by the engineer using a high level language
such as Fortran, or may form a permanent feature
of a language specifically written for simulation such
as the XDS SLI, and Simulation Council CSSL.

In both cases, however, the engineer has to write
a programme to handle his own specific problem,
such as the setting up of initial conditions, the listing
of output results, changing parameters between runs,
etc.

THE ANALOGUE MACHINE
Perhaps the most outstanding features of the

general purpose analogue computer stem from its
natural ability to perform integration as well as its
inherent parallel nature. These two basic features
combine to yield a multitude of advantages that has
always given the analogue computer an edge over

(C)

+Vref

_1,0 0

kb. 1(VI)

the general purpose digital computer in the simula-
tion of differential equations. These advantages may
be divided into two categories, namely operational
and technical.

In the first category fall such advantages as those
pertinent to the problem -solving designer. Perhaps
the most obvious of these is the ease of interaction
between problem and designer giving the latter a
direct insight into the problem.

IriotiNion

(a)

24

dt2 I CL
dt

(b)
Fig. 1.2. (a) An analogue computer simulation
of the second order LCR circuit shown at (b)
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The form of presentation of results gives the engi-
neer a direct contact with the problem behaviour,
enabling him to thoroughly investigate the system
for a wide range of parameter values, and initial
conditions.

Other features include ease of programming which
mainly consist of substituting analogue computing
elements, such as integrators, multipliers, etc. for
corresponding elements of the system under study.
This usually entails providing analogue elements
whose transfer characteristics are analogous to those
of the physical system.

HARDWARE INVOLVEMENT
This feature easily facilitates the inclusion of some

of the actual system hardware in the simulation to
enable a more accurate estimation of the overall
system behaviour.

The main advantage of the analogue computer,
however, is its speed of operation. Due to its paral-
lel nature of operation, complexity of simulated
equations has little or no effect on the time required
to obtain the solution.

This enables the computer to handle non-linear
and time -varying equations just as easily as linear
equations, any added function complexity being
tackled by additional computing elements. The sig-
nificance of this advantage cannot be over empha-
sised particularly in simulations requiring real-time
operations such as in aircraft and space vehicle pilot
trainers.

ANALOGUE LIMITATIONS
Like any other machine, the analogue computer

has many limitations. The most obvious of these is
the level of accuracy achievable in obtaining the
solution to a differential equation. This limitation
stems from the combined effect of two reasons, the
first being the manufacturing tolerances of the basic
components used in the design of the analogue com-
puting elements such as resistors, capacitors, and the
like.

Although big advances have been made in recent
years in the design and manufacture of these com-
ponents in an effort to minimise the uncertainty in
their values, the combined effect of the large number
of these components that are required to make each
individual analogue computing element have not
been greatly reduced.

As a result linear computing elements such as
summers and integrators have an accuracy of the
order of 0.01 per cent, while those exhibiting non-
linear characteristics such as multipliers, square root
elements and diode function generators have at best
an accuracy of some 01 per cent of full scale.
NOISE

The second factor affecting accuracy is that of
noise in electronic elements. No component in the
analogue computing world whether passive or active
escapes this plague. Advances in the design and
manufacture of units have nevertheless managed to
reduce the overall effect of uncertainty due to noise
to a level compatible with that due to manufacturing
tolerances of the values of these components.

As a result it is now possible to resolve voltages
down to a level of 0.01 per cent of full scale. This
level, however, is only sufficient to give a dynamic
range of four decades for the system variables. For
systems requiring more accuracy analogue computers
are obviously inadequate.

This applies equally well for time scales, resulting
in a limitation on the dynamic range of the fre-
quency domain to Some three or four decades at
the most. Due to these limitations the problem of
scaling the variables in voltage and_ time becomes
very important indeed. This is particularly so where
the magnitudes of the variable vary greatly from one
stage to another.

In large systems this requires a great deal of time
and effort in the formulation and checking of scale
factor to obtain the best possible accuracy out of
the computing units.

Another group of limitations of analogue com-
puters includes the storage of intermediate results
between runs. Simulation of long time delays and
generation of functions of more than one variable
are very tedious to implement and plagued by the
usual limitation in accuracy and available computing
units.

But perhaps the most serious limitation of all is
the analogue system's inability to carry out com-
plicated chains of logical decisions and parameter
modifications which are required in many aspects of
computation in simulation and optimisation.

THE DIGITAL MACHINE
The multitude of advantages associated with the

general purpose digital computer can be traced back
to two basic features that characterise these
machines. The first of these is of course its digital
nature which leads directly to the fact that the
accuracy of variables expressed within the computer
is not so much a function of the electronic hardware
tolerances but rather the number of bits used to
define the variable. A twenty-four bit word will yield
an accuracy of some 10-5 per cent of full scale,
while a thirty-two bit word gives an accuracy of the
order of 10 7 per cent. Accuracies of this order are
beyond present and foreseeable future generations of
analogue computers.

One common form of expressing quantities in a
digital computer is that of floating-point arithmetic.
This form enables quantities greatly varying in mag-
nitude (the range 10-'99 to 10+99 is usually taken
as standard) to be expressed in the same high order
of accuracy mentioned above throughout the range.
This eliminates one of the most tedious and time
consuming operations associated with analogue com-
puters. namely that of scaling factors.

The second group of advantages stems from the
stored -programme nature of digital machines. Many
thousands of words of data and instructions can be
stored indefinitely and subsequently called when and
where necessary.

This gives the digital computer, perhaps above all,
the flexibility to execute long and complicated chains
of instructions to perform hundreds of mathematical
and logical tasks.

As far as the simulation of engineering and scien-
tific systems is concerned a number of benefits are
directly evident from these features. Numerical and
logical data can be memorized indefinitely over many
simulation runs and used to alter parts of the system
or switch from one set of parameters to another.

Furthermore the limit on the amount of stored
data is very large indeed enabling a great multitude
of results to be stored for subsequent calculations
and analysis which can be carried out by an addi-
tional programme written, for example, to sieve
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through these results to find an optimum set of para-
meters for a given set of conditions.

The storage capability is also very useful in
generating pure delays of signals over precisely con-
trolled durations needed in the simulation of, say,
communication lines.

DIGITAL LIMITATIONS
Like the analogue computer, the general purpose

digital computer suffers from a number of limita-
tions in the simulation of dynamic systems.

These can be divided into two categories, opera-
tional and technical. The first of these include those
factors pertinent to the problem designer such as
programming techniques and the form of communi-
cation with the problem. These two features have
always formed in one way or another a barrier
between the problem and the designer that have
come to characterise the use of digital computers in
simulation.

The range of programming techniques is very wide
and covers machine code and assembly languages,
high level scientific languages (such as Fortran), high
level simulation languages (such as CSSL) and more
recently special purpose languages for interpreting
block diagrams representing the problem into one
of the other high level languages.

This last technique represents perhaps the closest
the digital computer will ever come to replacing the
operational convenience of the analogue computer.

ON- AND OFF-LINE
The second feature of the operational limitations

of the digital computer is that of the form of com-
munication between the designer and his problem.
This can either be in the "off-line" mode, or the "on-
line" mode.

As the title indicates, in the off-line mode the
designer is almost completely divorced from the way
in which the problem is actually run on the com-
puter. The designer prepares the problem in the form
of a flowchart or a program, which he then
passes to the data processing staff, who then run his
program and return the results in the form of a
printed program listing. As the turn -round time
in this process can be of the order of 24 hours any
additional insight into the problem that is usually
gained by working with analogue computers is com-
pletely lost in this case. Moreover the ease with
which the response to parameter variation is observed
using analogue computers is non-existent in this
mode of simulation.

In the on-line mode of simulation, however, these
limitations are greatly reduced as the designer is
able to feed the problem into the computer and get
his results back within a few minutes. This is usually
carried out using a tele-typewriter, and in computers
used specifically for simulation, a graph plotter and
a CRT. Perhaps the most advanced form of com-
munication is that where the designer defines his
problem on'the CRT (using a light pen) in the form
of block diagram representation of the system to be
simulated.

THE SPEED FACTOR
The second group of limitations associated with

digital computers stem from the speed limitation of
this machine. Two causes are generally taken to attri-
bute to this.

The first is that the digital computer is a serial

machine only capable of executing one instruction
at a time. Secondly it is only able to perform a very
limited number of arithmetic operations, typically
addition and multiplication.

This latter feature means that integration, differen-
tiation and function generation (sin x, log x, etc.)
must be performed using numerical techniques which
break down these functions into a long and time
consuming chain of simple addition and multiplica-
tion. This is made even worse by the serial nature of
the machine limiting it to perform one addition or
multiplication at a time.

Furthermore, numerical techniques such as inte-
gration formulae have their own weaknesses, parti-
cularly as far as the stability of the solution is
concerned. In general this means that small integra-
tion step sizes have to be used to ensure stability,
leading to a substantial increase in total computation
time.

THE HYBRID MACHINE
It should be evident from the foregoing that some

form of combination should be possible that will
enhance the advantages and reduce the limitations.

The major advantages of analogue machines are
ease of interaction with the designer; ease of inte-
grating actual system hardware in the simulation and
finally speed.

Those of the digital machine are ease of perform-
ing logical and mathematical operations and
accuracy.

Perhaps the most obvious justification for hybrid
computers is that of combining the speed of the ana-
logue with the accuracy of the digital computer. This
situation often arises where the system to be simu-
lated can be partitioned into fast dynamic equations
requiring moderate accuracies, and slow response
equations requiring very high accuracy.

Another justification exists where the performance
of a part of the actual system hardware is to be
studied. The autopilot of an aircraft, for example,
can be connected to the set of aircraft dynamics
equations patched on the analogue part of a hybrid
computer system.

The flexibility of the digital computer in perform-
ing logical and mathematical operations is valuable,
particularly in cases where the modest accuracy of
the analogue machine is sufficient but a more elabor-
ate control procedure is required. Optimisation is
one area where this is so..

The car suspension example mentioned earlier is
typical, where the differential equation representing
the suspension is set up on the analogue computer
while the digital computer may be programmed to
optimise the spring' stiffness, the shock absorber
damping factor, and friction coefficient to produce
the most comfortable ride in terms of the amplitude
and frequency of bounce.

Other motivations for hybrid computers include
those where a high speed analogue sub routine is
used in an essentially digital simulation. Partial differ-
ential equations representing chemical reactions and
transmissions lines may be solved using this tech-
nique. Finally, in telemetry applications where signals
come both in analogue and digital forms, and high
speed processing is required, both analogue and
digital computers are used to process the data
simultaneously.

Next month: Hybrid computing systems
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GAS

ETECTORS
. . FOR HOME  FACTORY

CARAVAN  BOAT
PART TWO

By J. C. PERRETT

Several circuit variations using state-
of-the-art catalytic gas/smoke detec-
tors to indicate the presence of such
dangerous materials as methane, pro-
pane or butane

e.)

LAST month we described a mains and portable
version of the gas detectors. This month we con-

tinue with the details of a boat/caravan version,
and the setting up procedure for all units.

The circuit of Fig. 9 has been designed for boats,
where protection is required in more than one place.
For example a sensor is necessary where Calor gas
is used, usually in the galley, and protection is also
required in the engine room where a petrol leak
or carbon monoxide might be present. The unit
has been designed so that the alarm may be placed
remote from the sensors, perhaps on the bridge or in
a cabin.

Here only one alarm is used, common to both
sensors. This may be a bell or horn. Also fitted to
the control unit are two lamps which indicate which
sensor is activating the alarm.

STAND-BY
Whilst the detector is warming it assumes a low

impedance state which will cause the alarm to sound.
To prevent this during the warming period a "stand-
by" switch S2 is fitted which removes the supply from
the alarm and also lights a warning lamp as a remin-
der that the alarm is turned off. The warming period
takes approximately 2 to 3 minutes.

An additional circuit has been added to monitor
the functioning of the chopper supply. Signals are
sampled at the collector of TR4 by passing a portion
of waveform through C5, 1,000/4F, and d.c. restoring
the a.c. coupled waveform. The resulting waveform
is applied to an I.e.d., LP4 and as long as the circuit
functions LP4 remains alight. This is only capable
of "Go -No Go" information about the chopper
supply.

The circuit, wired for use from 12V batteries, will
accept inputs which extend up to 17V. This is neces-
sary as some large batteries may well reach 15V
when undergoing strong charging, particularly from
alternators. At the other extreme the device will
continue working with the battery voltage falling
to 10V, the sensitivity only reducing slightly. In fact
tests show the oscillator continues running until the
supply falls below 4V.
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Fig. 9. Circuit diagram of the boat/caravan system incorporating two sensors and double
indication of alarm

Resistors
R1 2.2kil
R2 2.2k0
R3 101a1 for 12V supply, 22k12 for 24V supply
R4 2.2kil
R5 39k0
R6 18k0
R7 0.552 4W
R8 1552
R10 4700 for 12V supply, 1ki2 for 24V supply
R13 1000
R14 10012
R15 5600
All IW unless otherwise specified

Potentiometers
VR1 25k0 pre-set
VR3 2.5kO pre-set
VR4 2.51(0 pre-set

Capacitors
C1 2,500pf, 25V
C2 0.22µF, C280
C3 0.01µF, C280
C4 0.22ILF
C5 1,000µF, 16V

Diodes
D1 11V, 400mW Zener for 12V supply,

'15V 400mW for 24V supply
D6 1N4148
D7 1 N4001
D8 1N4001
D9 1N4001

Transistors
TR1 2N2904 TR4 2N3055
TR2 BFY50 TR5 2N3055
TR3 BFY50 TR6 BFY50

Al

STATIONS 152

Lead resistance

I 2

07 30

A2

5

GDI

Lead resistance

07 30
6 5 40

B7G VALVE BASES

2

3
40

B7G PLUG to
PC BOARD

OV

Fig. 10. Details of interwiring between external
sensors at stations I and II and the B7G plug
engaging with the board mounted socket of
Fig. 7 (last month)

Thyristors
CSR1 TIC 106
CSR2 TIC 106

Lamps
LP4 Light emitting diode
LP5 12V bulb and SL90 holder
LP6 12V bulb and SL90 holder
LP7 12V bulb and SL90 holder

Miscellaneous
GD1 TGS 308 and holder
GD2 TGS 308 and holder
S1 SPDT on/off switch
S2 SPDT change -over switch
Alarm bell or Klaxon; 4 test resistors, 1.80 *W; case;
p.c. board; fuses and holders; B7G plug and socket,
tag strips, wire, etc.
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However, under approximately 6V current does
tend to rise quite quickly.

It is therefore not advisable to test the circuit by
slowly increasing the supply from zero on a bench
supply. When wired for 24V operation, with the com-
ponent changes noted in the parts list, the unit will
function between the limits of 16 to 32V.
TWO -STATION UNIT

The p.c.b. for the circuit of Fig. 9 is'the same as
for the last unit. However, a few component changes
are required.

CI should be increased to 2,500/AF and the sensi-
tivity controls VR3 and VR4 are pre-set and fitted
to the p.c.b. Note that for full sensitivity VR3 must
be set fully anti -clockwise and VR4 fully clockwise.
Extension lead resistance must be kept negligible at
0.552 max. total resistance of the two wires used
for heater connection per station, and both sensors.
There are tolerances on the heater elements and if
there are differences in lead resistance the sensors
may be changed between stations to help balance
the circuit. The highest resistance heater should be
placed in the circuit with the shortest cable run.

The circuit of Fig. 10 shows details of the wiring
for the double detector system of Fig. 9.

SETTING UP UNITS
After a careful inspection of all wiring for the

circuit of Fig. 4 (last month), a 1.852 CR25 *W resis-
tor should be fitted in the place of the heater (pins
I and 6 of valve base). An ammeter (IA range)
should be connected between point A of the board
and battery +ve. Several test and connection points
on the board have been lettered for convenience.
Set VRI fully clockwise, turn on the battery supply
by moving the selector switch to position 2. If the
1.e.d. circuit has been included it should immediately
light.

Now move VR1 anti -clockwise until battery drain
current is 120mA at which point the test resistor
should be getting warm. Next reduce the current
flow in the resistor by turning VR1 clockwise, check
the circuit for bad joints. These will show by either
the current flow fluctuating or by the test resistor
burning. Check the temperature of all transistors on
the panel-they should be at room temperature

.(TR5 may be slightly warm). The references to
clockwise and the reverse apply to the p.c.b. layout
shown.

When checks are completed, disconnect supply
and test resistor. Insert jack plug into socket, re-
connect supply and adjust VR1 to give 120mA
current drain.

The sensor should become warm after a short
time. Move the selector switch to position 3 and
turn the attenuator clockwise to give a high reading
on the meter. If sufficient time has been allowed
for heating, the meter reading will be low or falling;
if the meter reading is increasing some additional
time is required for warming up (using a type 308
sensor this will take approximately 2 minutes).

The sensor may now be placed 2 to 3 inches
above a cigarette or cigar (non-smokers may wish
to use a glass of brandy for this test-recompense
for giving away the cigar) and as the smoke curls
through the sensor, rapid movement of the meter
should be observed. If the readings change very
slowly or remain high, slight adjustment of VR1
may be necessary.

Fig. 11. Modifications of the circuit of Fig. 9 to accept
experimental 4 -station operation

In general if on turning on the instrument the
meter reading increases and stays high even after
two minutes, the sensor requires more heater power.

The drain current may be finally set by adjusting
VR1 between 100mA and 120mA to obtain the
fastest sensor reaction time.

TESTING BOAT/CARAVAN VERSION
The caravan/boat battery driven version of Fig. 9

should be tested under 12V operation by connecting
two test resistors in parallel (1.852 each) across pins
I and 6 of the B7G base. Turn VR1 fully clockwise.
Insert an ammeter (IA range) in series with point A
of the board, and battery +terminal. Ensure the
remote sensors are disconnected and the alarm
switch is off (stand-by position) and remove stand-by
bulb from holder.

Turn on the power switch SI. The l.e.d. should
light. Slowly move VR1 in an anti -clockwise direc-
tion until a reading of 220mA is obtained. The
resistors should be getting hot; reduce current to
prevent the resistors from burning and check for
poor connections.

When satisfied with this test, disconnect the test
resistors and connect both sensors to the barrier
strip.

Adjust VR3 and VR4 to minimum sensitivity
(VR3 clockwise, VR4 anti -clockwise). Reconnect
battery and adjust VR1 for 220mA. Switch off.
Disconnect the meter and reconnect it across VR3,
set to the 10V range. Reconnect the battery. As the
sensor warms up the voltage across VR3 will rise,
after a short time the reading will start to fall, when
the reading becomes stationary (approximately 2 to
3 minutes) reconnect the meter across VR4, the
reading by now should be minimum and steady.

Submit Station II to smoke or gas, the meter
reading should rise smoothly to at least 5V returning
quickly to a low value when the influence of smoke
is removed. Reconnect the meter to VR3 and repeat
the test using Station I.

Adjust VR1 to obtain the best results within the
limits of 210mA to 230mA. Too much or too little
battery current will cause sluggish results.

After completing the test, disconnect the meter
and insert the "stand-by" bulb. Move the alarm
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Fig. 12. Wiring details for the four leads of Fig. 11

switch S2 to the Off position and switch on Si. Both
l.e.d. and stand-by bulbs should light. Move the
alarm switch to the On position, the stand-by light
should now extinguish.

Slowly increase VR3 anti -clockwise, if the alarm
sounds move VR3 clockwise, turn the alarm off and
wait for a further short time for the sensor to
become fully warm. Repeat this operation, it should
be possible to turn VR3 to full sensitivity without
the alarm being triggered.

Next submit Station I to gas or smoke, the alarm
should sound, and turn on Station I alarm light.
Reset the alarm by moving the switch to stand-by
position. Station I alarm light should extinguish
and the stand-by light should come on. After a short
time move the alarm switch back to alarm On
position, the stand-by light should go out. Repeat
the test for Station II by setting VR4 to maximum
sensitivity.

If the audible alarm is a bell then interference
from the contact breaker may trigger both alarm

r11111111111110,

lights when only one sensor detects smoke. This may
be overcome by fitting a capacitor C4 directly across
the points of the bell (suggested value 0.22/1F).

If using a bell or buzzer for audible warning of
danger make sure the bell or any other device which
uses a contact breaker is not in a position where
it may be subjected to gas. This includes petrol
fumes and the like as any spark source is, of course,
an explosion risk. For 24V operation, RIO becomes
1 ki2. DI becomes 15V, R3 becomes 221(12, and LP5,
LP6 and LP7 become 24V.

The same test procedure applies as in the 12V
version except that VR1 should be adjusted for
120mA nominal. If the circuit of Fig. 9 is used for
single station work, wire LP5 in parallel with the
alarm and dispense with R14, VR4, D8, D9, LP6,
CSR2.

The battery current for 12V operation will be
120mA and for 24V approximately 85mA.

EXPERIMENTAL WORK
The p.c.b. of Fig. 8 (last month) was developed

with sufficient room to accept the components for
Fig. 4 (last month), Fig. 9 and an experimental 4 -
detector unit, useful perhaps in industrial environ-
ments. It must be emphasised that such an arrange-
ment is experimental and any errors would be
costly. It is not recommended for the beginner:

A number of points are identified on the p.c.b.
by letters A to M. The following connections apply
for the 4 -detector unit.

A and H - Battery supply input point.
- Earth.
- Regulated HT point (emitter TR5).
- Anode, CSR1.
- Anode, CSR2.
- Anode, CSR3.
- Anode, CSR4.
- Spare track 5 holes.
- Pin 6 B7G socket.
- Pin 1 B7G socket.M

B
C
D
E
F
G
.1K
L

Fig. 11 shows modifications to Fig. 9 and on the
board D2, D3, D4, D5, are redundant, but 1,000pF
ceramic capacitors may be added to these positions
to help prevent accidental triggering of the thyristors,
caused by severe electrical interference.

Cl should be increased to 5,000/AF/25V to meet
the increased current demands. TR4 and TR5 must
be mounted remote from the board on beatsinks;
the transistors mounted on mica washers (T03 type).

Drive for TR4 may be increased by reducing R8
to 101-2.

To improve efficiency R7 reduces to 0.2212. For
24V use TR4 is very close to its current limit and
should, therefore, be changed to type BDY57 but
must have a minimum life of 30. R8 becomes 1212.

As the pulse currents are large when using four
stations, lead resistance balance becomes very impor-
tant and the user must carefully calculate the mark/
space ratio required for his own particular situation
so that the battery drain current may be calculated
from the examples given in the article.

The use of four stations has not been fully tested
but it was thought worthwhile having the facility on
the board. Fig. 12 shows a suggested circuit wiring
for interconnecting the 4 leads to the p.c.b. The
reader will, of course, appreciate the necessity for
extra indicator lamps and associated components
not discussed here.
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El
TUNING CIRCUIT

The International Standard Elec-
tric Corporation of New York
describes in BP 1 347 707 a tuning
circuit for radio or television which
uses voltage variable capacitors.

In Fig. 1 the decoupling diodes
D2, D3, D4 are connected together
and to the sliders of potentio-
meters VR1, VR10, VR20. The
potentiometers are fed at Al, A2,
A3 (to An) with the outputs of any
conventional switch bank. The
common connection between the
diodes goes to voltage variable
capacitors VD1, VD2, etc. A com-
pensating diode D1 at the common
connection of the "pots" compen-
sates for the temperature -
dependent component of the
voltage drop across the decoupling
diodes. A load resistor R1 enables
current to pass through the diodes
whatever the direction of operation
of VD1, VD2.

The physical location of all the
diodes, including the compensat-
ing diode, is such that they are all
exposed to the same temperature,
e.g. all on the same chip.

The inventors suggest that an
almost complete compensation for
the effect of temperature on the
decoupling diodes will follow
whenever the slider of an asso-
ciated potentiometer is nearest the
common connection point between
the potentiomete,3. In the opposite
position, where the slider is as far
remote from the common connec-
tion point as possible, there will be
very slight compensation, if any.
Hence, degree of compensation
depends on slider position; com-
pensation is usually arranged to be
optimum at the point of greatest
voltage sensitivity of the voltage
variable capacitors.

BP 1 347 707

SOUND CONTROL BP 1 329 518
In BP 1 329 518, Matsushita

Electric Industrial Co. describes a
contactless control system which
can be used for both volume and
on/off control of a sound circuit.
In practice this is most likely to
be used in radio or TV receivers.

A microphone, sensitive to ultra-
sonic waves, is mounted on the
set side and feeds an amplifier
and filters having different pass -
bands.

A remote ultrasonic transmitter
is selectively operated (when it is
wished to switch the set off) and
when the signal is received and
fed to the amplifier and one filter
a transistor is switched on caus-
ing a gradual charging of a
capacitor. When the transmitter is
switched off again the transistor is
cut off to open the charging loop
for the capacitor.

With the charging and discharg-
ing of the capacitor the drain
source impedance of a field effect
transistor (f.e.t.), and hence the
drain voltage is changed which
alters the amplification degree of
a sound amplifier. Thus, it is
possible to gradually change the
volume.

To achieve on/off switching an
oscillator is connected to the
circuit. The ultrasonic signal is
then used to switch this oscillator
on or off and the oscillator signal
is used (after signal amplification
and rectification) to control an
on/off power supply switch.

In a combination system the
patent describes a method where
the on/off control is achieved by
utilising the control signal for the
volume control, the volume being
always reduced to minimum at the
time of turning off the power and
rising again from this minimum
when power is restored.

CAR IMMOBILISATION

In BP 1 333 060 an arrangement
which, if incorporated in a car,
would make it impossible for a
driver to start the engine if he had
more than the legal limit of alcohol
in his bloodstream is described by
General Motors. Thus, the tempta-
tion to drive after drinking would
be removed.

The block diagram, Fig. 1, shows
an ignition cut out device (such as
a relay or solid state switch) in-
serted between the car battery and
primary winding of the car ignition

27
coil. The power stabiliser is con-
nected between the battery and
two resistors R1 and VR1 of a
Wheatstone bridge. The other two
bridge resistors R2, R3 are con-
nected to earth.

The junctions between resistors
R1, R2 and VR1, R3 are con-
nected to the input of a d.c. ampli-
fier. The d.c. amplifier output is
connected via a time delay switch
to the control terminal of the cut-
out device.

The stabiliser also feeds power
to the amplifier and the time
switch. An alarm indicator (e.g. a
buzzer or flashing light) is also
connected to the output of the d.c.
amplifier.

Resistor R1 of the Wheatstone
bridge is a wire coated with finely
divided platinum. In the presence
of alcohol vapour an exothermc
oxidation reaction occurs which
heats up and changes the value of
the resistor.

In practice R1 is mounted in the
head lining of the vehicle or in the
vehicle steering wheel and VR1 is
adjusted to give a pre-set stable
condition. If the amount of alcohol
breathed by a driver on to the
sensitive resistor causes its resist-
ance to change significantly, the
bridge will go out of balance and
produce a signal which is ampli-
fied and passed via the delay cir-
cuit to the cut out device. After
the delay introduced by the delay
switch the ignition circuit of the
vehicle will be interrupted and the
vehicle immobilised. The delay in-
troduced enables the warning
indicator to operate ahead of
ignition interruption.

--L
Stabiliser

rztstorm

R3

Fig. 1

Fuse

1.__..i AL. Tim.
-,-Dt I ay

BP 1 333 OBO

switch

Alarm
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This could lead
to something big.

A soldering iron and a screw driver.
If you know how to use them, or at least know one end

from the other, you know enough to enrol in our unique
home electronics course.

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 build, see and learn as, step by step, we take you

through all the fundamentals of electronics and show you

PLU

FREE

Build an oscilloscope.
As the first stage of your

training, you actually build
your own Cathode ray

oscilloscope! This is no toy,
but a professional 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.

ALL STUDENTS ENROLLING IN OUR
COURSES RECEIVE A FREE CIRCUIT
BOARD ORIGINATING FROM A COM-
PUTER AND CONTAINING MANY
DIFFERENT COMPONENTS THAT CAN
BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

how easily the subject can be mastered and add a new
dimension not only to your hobby but also to your earning
capacity.
This course is accepted by and used in a large number of
schools and colleges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own
home and work in your own time. You send them in when
you are ready and not before. These culminate in a final test
and a certificate of success.

2

Read, draw and
understand

circuit diagrams.
In a short time you will be able to

read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

Carry out over 40
experiments

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

equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and full details of enrolment. WAA

rilail===========11111=11===llEINIIMI7
.13rochure without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS
!SCHOOL, Dept EL/10/74

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

I NAME

ADDRESS

(Block caps please)
16i NE NM ===== NM i NMI IN MN NM Mi
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SUPERSOUND 13 HI -F1 MONO
AMPLIFIER

A superb solid gate audio amplifier. Brand new com-
ponents throughout. 5 silicon transistors plum 2 power
output transistors in push-pull. Full wave rectification.
Output approx. 13 watts r.m.s. into 8 ohm. Frequency
response 12H.-30KH. + 3dB. Fully Integrated pre-
amplifier stage with separate Volume, Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sen.itivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, Input and output
plugs. Overall size r high x 6' wide x 71' deep.
AC 200/250V. PRICE 111410. P.  P. 50p.

DE LUXE STEREO AMPLIFIER
A.C. mains 200-240V. Using heavy duty fully isolated
mains transformer with lull wave rectification giving
adequate smoothing with negligible hum. Valve line
up, 2 x ECL86 Triode Pentodes, 1 x EZ80 as rectifier.
Two dual potentiometers are provided for basis 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 separate
-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,
allow. high volume levels to be used with negligible
distortion. Supplied complete with knobs. chassis else
11"1. x Vd. Overall height including valves 5'. Ready
built and tested to a high standard. PRICE 61042.P.  P. 50p.

LOUDSPEAKER BARGAINS
Sin 3 ohm 11140, P. & P. lop. 71n x 4in 3 ohm 1140,
P. A P. 20p. 10in x 6in 3 or 15 ohm 68.10, P.  P. 30p.
E.M.I. Sin x Sin 3 ohm with high flux magnet, 61.70,
P.  P. 20p. E.M.I. 1311 in x Sin with high flux ceramic
magnet with parasitic tweeter 3, 8 or 15 ohm, 1340, P. &
P. 30p. E.M.I. 13in x Sin 3 or 8 or 15 ohm with two
inbuilt tweeter, and crossover network, 4445, P.SP. 30p.
EMI TWEETER Approx. 31in. Av. 3 or 8 or 15 ohms,
1146, P. & P. 20p.

QUALITY RECORD PLAYER AMPLIFIER MR. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. wide x 31n. deep x Sin. high. Ready
built and tested. PRICE £441, P. & P. 50p.

PRICES INCLUDE VAT AT 8%

SPECIAL OFFER!
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size lain high

101In wide 61n deep. Fitted with E.M.I.
Ceramic Magnet 131nx Sin bass unit, two H.F.
tweeter units and crossover. Max. power handling
10W. Available 3, 8 or 15 ohm impedance.

Our Price E9.10
CABINET AVAIL. SEPARATELY 441111.Carr. 65p.
Also available in 8 ohm with EMI 13in x Sin. bass
weaker with parasitic tweeter. 1780. Carr. 75p.

3 -VALVE AUDIO AMPLIFIER
HA34 MK II

Designed for Hi -Fl reproduction of records. A.C. Mains
operation. Ready built on plated heavy gauge metal
chassis, gm 71'w x x 41'h. Incorporates ECC83
EL84, EZ80 valve,. Heavy duty, double wound mains
transformer and output transformer matched for 9 ohm
speaker. Separate volume control and now with
improved wide range tone controls giving bass and treble
lift and cut. Negative feedback line. Output 44 watts.
Front panel can be detached and leads extended for
remote mounting of controls. Complete with knobs,
valves, etc., wired and tested for only 1540.P. & P. 45p.
HBL "FOUR" AMPLIFIER HIT. Similar In appearance
to HA34 above but employe entirely different and
advanced circuitry. Complete set of parts, etc. 1448.P. & P. 46p.
SPECIAL BARGAIN OFFER!
Limited number of NOR C129 Auto Charger De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY 1746 + P. A P. SOp.

BATTERY OPERATED MEGGER
CIRCUIT TESTER

made by Evershed and Vignoles Ltd. Measure. from
0.1 ohm to 200,000 ohms in 2 switched ranges. Used
but in perfect condition. Complete with test probes.
leather carrying case and 45 volt standard battery.
Only 117410 + P. & P. 40p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED
PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EASIER CONSTRUCTION

A really first-clas. HI -F1 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 Control.. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge-inetruction.
included). Output stage fur any speaker@ from 8 to 16
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled
printed circuit board, smart brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts -no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W

per channel into 5 ohms. Frequency response ± 3dB
12-30,00011x. Sensitivity better than 80mV Into 1M O.
Full power bandwidth ±3dB 12-15,000H.. Bass boost
approx. to ± 12dB. Treble cut approx. to -16dB.
Negative feedback 18dB over main amp. Power require-
ments 35V at 1.0 amp. Overall size -12' wide x tr deep

21' high.
Fully detailed 7 -page construction manual and pats list
free with kit or send 18p plus large S.A.E.
PRICES AMP. KIT, 11144 P.& I'. 30p. (Mag. input com-
ponents 33p extra). POWER PACK KIT, £5.40 P.& P. 40p.
CABINET, MIMI P. & P. 40p.
(Post Free if all units purchased at same time). Full after
sales service. Also avail. ready built A tested, 22460. P. f ree

10/14 WAIT HI-FI AMPLIFIER KIT
A stylishly finished monaural amplifier with an output of
14 watts from 2 EL84s in push-pull. Super reproduction
of both music and speech, with negligible hum. Separate
inputs for mike and gram allow records and announce-
ments to follow each other. Fully shrouded section
wound output transformer to match 3-150 speaker and
2 independent volume control., and separate bass and
treble controls are provided giving good lift and cut.
Valve line-up 2 EL84., ECC83, EF86 and EZ80 rectifier.
Simple instruction booklet 15p plus S.A.E. (Free with
parts). All parts sold separately. ONLY 19-50. P. & P.
60p. Also avail. ready built A tested 11111.15:P.d P. 70p.

Open 9.30-5.30 Monday to HARVERSON SURPLUS CO. LTD. (Please write clearly)Friday. 9.30-S Saturday
PLEASE NOTE: P.& P. CHARGESClosed Wednesday (Dept. P.E.), 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985 QUOTED APPLY TO U.K. ONLY.A few minutes f rorn South Wimbledon
P. & P. ON OVERSEAS ORDERSTube Station SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA

SO L ON
Precision Laboratory Oscillo-
scope type CD 643. D.C.-IS
MHz. 5' Flat face tube.

L45 each Carr. El .50

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to 15 P1H
sweep width. Only 3 controls
preset RF level, sweep width and
frequency. Ideal for 10.7 or TV
IF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 6-3V A.C. and use within
minutes of receiving. All this for
ONLY £6.75. P. & P. 2Sp. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERA.
TOR. Four ranges. Independent
amplitude controls, thermistor
stabilised. Ready to use, 9V supply
required. £1.85 each. P. Si P. 251,
(Not cased, not calibrated.)
GRATICULES. I 2cm x 14cm high
quality plastic 15p each. P. & P. Sp.
12' Long Persistence Crt, full spec.
Price A7541 to include V.A.T. & carr.
LI WORTH OF "UPS". Six
brand new capacitors all between
)5V and 100V. Total capacitance
not less than 7,000mF. P. & P. 45p.

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

ROTARY SWITCH PACK. Six
brand new switches (I ceramic
I off, 4 pole, 2 way, etc.), 50p
P. & P. 20p.
COMPONENT PACK consisting
of 5 pots, various, brand new; 250
resistors 4 and watt, many high
stabs, etc. Fine value at 50p.
P. & P. 27p.
P.C.M. PACKS S & D. Quantity 2sqft
-no tiny pieces. 50p plus P. & P. 20p.

FIBRE GLASS as above LI plus
P. & P. 20p.
5 CRYSTALS 70 to 90kHz. Our
choice, 25p. P. & P. 15p.
METERS. Ernest Turner Model 402,
100 micro amp. Brand new. Lousy
scale -hence L2.25 each. P. & P. 25p.
METERS by Sifam type M42.
25-0-25 micro amp. Scaled 25-0-25
green: 250-0-250 red. Linear. As
new. 13-50 each. P. & P. 37p.
ELECTROSTATIC VOLT-
METERS also available. S.A.E. with
requirements.
CAPACITOR PACK -50 Brand
new comps. only 50p. P. 8,P. 20p.
POTS -I0 different values. Brand
new -50p. P. & P. 20p.
TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
p 30/100pF on ceramic base.
ALL BRAND NEW. 259 the lot.
P. & P. 10p.
CRT. 5" type CV1385/ACRI3. Brand
New with spec. sheet 63p each P.& P.
37p. Modern Version of VCR I38.
Side connectors PDA. 12.50 each.
P. & P. 37p. BASES for both tubes
20p each. P. & P. I 5p.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder I p each.
Information Sp.
PHOTOCELL equ. OCP71, 13p.
Mallard OCP70, 10p.
CRYSTALS. Brand New. 4.43 MHz
L1.2.5 each, P. & P. 10p.
MODERN TELEPHONES type
706. Two-tone grey, green or
black. L3.75 each. P. & P. 25p each.
IDEAL EXTENSION Telephone
with standard GPO type dial, bel
& lead coding. L1.75 each. P.& P. 25P

DELIVERED TO YOUR
DOOR I cwt of Electronic
Scrap chassis, boards. etc. No
Rubbish. FOR ONLY 13.50.

PLEASE ADD /1" V.A.T. OPEN 9 a.m. to 6.30 p.m. ANY DAY

ICHIL.11-14EAri LTD
7/9 ARTHUR ROAD, READING, BERKS.

(roar Tech. College) Tel.: Reading 5x2605/65916

INTEGRATED CIRCUITS -LOW TTL PRICES
(All devices ex -stock)

1-30 30+ 1-30 30 -
S197400 17p 15p SN7402 18p lap
SN7404 17p 15p SN7410 17p 15p
SN7413 29p 25p SN7420 17p 16p
SN7447 0.20 El  15 SN7473 3$p 35p
SN7476 44p 42p SN7486 34p 32p
SN7490 72p 62p SN7393 71p 62p
Translators Diodes
BC183B 10p 9p IN914 5P 3p
Relays 24V SOMA coil contacts 2P C/O 250V a.c. 10A f1.20 each.
All devices full spec. by leading manufacturers. 30+ prices apply to
mixture of TTL types. Prices include VAT. Minimum order value
£1 + 10p P & P Send S.A.E. for free TTL Project details.

CHILTERN ENGINEERING
KINGWOOD, HENLEY-ON-THAMES, OXON RG9 5NB

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE
MODELS

;.-With Bevelled Former Bars
No. I. Capacityp8 gauge mild steel x 36in. wide ... 121 carr. free
No. 2. Capacity 18 gauge mild steel x 24in. wide ... /15 carr. free
No. 3. Capacity 16 gauge mild steel x I8in. wide . El 5 carr. free
Also new bench models. Capacities 36in. x 18 gauge /40. 24in. x 16 gauge E38.
Carriage free. Add 8% VAT to total price of machine.
End folding attachments for radio chassis. Tray and Box making. Steel Angle
36in. model, 40p per. ft. Other models 30p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.
A. I. PARKER, Folding Machine Works, Upper George St., Itedunondwike, Yorks. Telephone 403997
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YOUR
TEST
CARD

is it
working
for you?

How much does your test card tell
you about receiver performance ? Is
it highlighting the defects ? Can it
take over where some test equip-
ment leaves off ? A special full -
colour feature in the October
Television shows you how to get
the very best out of this simple yet
invaluable aid . . . how it can help
you set up a TV picture correctly
and down to the finest pin -sharp
detail. This feature is an absolute
'must' for TV experimenter and
service engineer, and it is published

exclusively in Television.

ALSO
Practical Aspects of

Touch Tuning

*Solid -State Video

TELEVISION
October issue on sale mid -September 25p*

*Subject to current situation at the time of going to press

INTEGRAL SYSTEMS
PRESENT THE

A1679 PULSE GENERATOR

A1679 PULSE GENERATOR
pow°,,.st

( #

Using integrated system techniques INTEGRAL SYSTEMS
present one of the most versatile low cost pulse generators
ever produced.

Features: * Wide frequency range-10Hz to 10MHz.
* Wide pulse width-50ms down to 5Ons.
* Single shot facility.
* Exceptionally fast rise and fall times.
* LED indicator.
* Battery operated or mains operated (A1679M).

Ideal for development. laboratory. amateur or educational
requirements. Can be used for

* Testing logic systems.
* Checking ICs.
* Computers.
* Oscilloscope testing.
* Pulse responses of amplifiers.
* Signal injection for medical research.

Price: A1679-£30 A1679M-£35 P & P VAT.

Obtainable from

INTEGRAL SYSTEMS
2-4 HUNGER HILL, DURSLEY, GLOUCESTERSHIRE

* SPECIAL OFFER *
Available to readers of Practical Electronics-only
whilst stocks last.

Cut out this coupon and send with cash, postal order
or cheque to obtain a £5 discount.

Price, inclusive:

A1679 Battery A1679 Mains
£25.00 £30.00

VAT £2  00 £240
P. & P £150 £150

Total £28.50 £3390
=I MINO .=

Please send me the A1679 battery/mains model (strike
out which does not apply).

I enclose £

NAME

ADDRESS
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PE SCORPIO Mkt
ignition system kit
new from
ELECTRO SPARES
* 6 OR 12 VOLT

+VE AND - VE GROUND

Here's the new. improved version of the original PE Scorpio
Electronic Ignition System - with a big plus over all the other
kits - the PE Scorpio Kit Is designed for both positive and
negative ground automotive electrical systems. Not just +ve
ground. Nor just -ve ground. But both! So If you change cars.
you can be almost certain that you can change over your
PE Scorpio Mk. 2 as well.
Containing all the components you need. this Electra Spares
PE Scorpio Mk. 2 Kit is simply built. using our easy to follow
instructions. Each component Is a branded unit by a reputable
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembly. Quickly fitted to any car.
When your PE Scorpio Mk. 2 is installed. you instantly benefit
from all these PE Scorpio Mk. 2 advantages:

* Easier starting from cold * Firing even with wet or oiled -up
plugs * Smoother running at high speed * Fuel saving
* More power from your engine * Longer spark plug life
* No more contact -breaker burn.

Electro Spares prices:
De luxe Kit only £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or 12V system.
Send SAE now for details and free list.

FM VARICAP STEREO TUNER
As featured in the May 1973 issue of 'Practical Electronics'.
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and all components - pre-set Mullard
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results - or send it back, and
we'll return it in perfect order (for a nominal handling charge).
Electro Spares price only £28.50 inc. VAT and p & p.

'GEMINI' STEREO AMPLIFIER
A superb unit with a guaranteed output of 30 watts RMS per
channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours now I Depending on your choice of
certain components, the price can vary from £50 to £60 inc.
VAT and p & p.
* All components as specified by original authors, and sold

separately if you wish.
* Full constructional data book with specification graphs,

fault finding guides, etc. 55p plus 4p postage.
* Price List only. Please send S.A.E. (preferably 9 x 4

minimum) for full details.

ELECTRO SPARES
eSTIre. Componevrt Crtitly of Mt, /Vm/l,
288 ECCLESALL RD., SHEFFIELD Sil 8PE (:))
Tel: Sheffield 10742 ) 668888

Dimmit
range of light
dimmers and lighting
control systems

Illustrated is the popular
PMSD1000 module. A 1000W
professional quality dimmer.
linear operation. interference
suppressed. 60mm slider range,
size 12 x 5 x 4cm. Ideal for low cost
stage and disco lighting. Used by
schools. theatres, studio. etc. Complete
with scale plate. fixing screws and full
instructions. Also available in 2000W.

Illustrated is the DD61 dimmer system.
Contains: six 1000W slider dimmers type PD1000.
six outlet sockets. a master control and a mains on!
off switch. Size 59 x 22 x 12cm. A complete system
in one unit for stage or disco lighting, etc. Other systems
available with 1000W or 2000W dimmers up to 10 channels
with 2 -preset and master controls.

The Dimmit range includes standard wall mounting models for
home and office. etc. Professional modules for industrial heating
applications. etc. Rotary and slider control versions. Ratings: 1000W.
2000W: 3000W: 110V and 240V.

Model S1_800 sound to light converter. Modulates the light in time
with sound. Built in microphone. Just place unit near any sound source
-radio. hi-fi. TV. human voice. etc. No connections to speaker required.
simple wiring-similar to dimmer. Rating 800W. Complete with
full instructions.

For full information on all modules and lighting control systems
send 15p for our illustrated catalogue and price list. Personal callers
welcome, visit our showroom for a demonstration of any of the
modules or systems.

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

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion, a better Job. The 13.I.E.T. guide to success should be
higher pay? "New Opportunities- shows read by every ambitious engineer.
you how to get them through a low-cost Send for this helpful 76 page FREE book
B.I.E.T. home otudy course. There are no now. No obligation and nobody will call
books to buy and you can pay -as -you- on you. It could be the best thing you
learn. ever did

1=i1 MI CUT OUT THIS COUPON III MN MINIM"
Sj CHOOSE A BRAND NEW FUTURE HERE!

Tick or stare subject of interest. Post to the address below.

Practical Radio and 0
Electronics (Tech.
nation)
Electronic Engineer. 0
ins
Television Mainten- 0
once and Servicing
General Radio and 0
TV Engineering
Radio tiers kang. Main- 0
tenance and Repairs

C. & G. Radio. TV 0
Electronics. Mechanics
Radio Amateurs 0
Practical TV 0
Colour Television 0
Computer Electronics 0
C. & G. LI Radio TV 0
Servicing cert.
Post Master General 0
Ist & 2nd class certs.
C. & G. Electrical 0
Engineering Practise

C. & G. LI Install,- 0
dons and Wiring
General Electrical 0
Engineering
Society of Engineers 0
(Electrical Engineer-
ing)
Electrical Installations
and Wiring
C. & G. Electrical
Technicians (Primary)
C. & G. Telecom- 0
munications

To ALDERMASTON COLLEGE
Dept. BPE95 Reading RG7 4PF

NAME (Bieck Capitate Please)

ADDRESS

Other subjects
Accredited by C ACC

rBPE 95

A,
Member of A 0 C C

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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PC ETCHING KIT PO AMPLIFIER UNIT
Contains 110 ferric chloride. 100sq.in Contained in steel cars 52in . 51n .
copper -clad board. DALO etch- 35in are 2 . 0E1116 transistors on
resist pen. abrasive cleaner. etching hest sinks, 3 pot cores. 2 30V Donors.
dish and instructions. all for only 4 audio transformers. 1% resistors
2.3311. and caps. With circuit diagram LI.

FERRIC CHLORIDE 7Ib BARGAIN PARCELS
Anhydrous technical quality to Mil Hundreds of new components -pots.
spec in 1lb double sealed packs. resistors. capacitors. switches plus
lib 'Op. 3Ib t11111, 101b L441. PC boards with transistors and
100Ib t315. diodes, and loads of odds and ends.
VEROBOARD Amazing value at only E230.
100rio in assorted sizes and pitches LEO III COMPUTER(no tiny pieces) t1 10. Arriving mid -October. All parts avail -
3W TAPE AMPLIFIERS able. including 3.000 reels tape. fin
Polished wooden cabinet 14in . decks. power units. etc.
13in . Sin containing  sensitive COMPUTER PANELS
(20uV) 4 valve amplifier with tone
and volume controls. Gives 3 watts 315 asstd. L1.40; 7Ib L2-65; 56Ib L15.
output to the 7ln . 4in 3F1 speaker. Peck containing 500 components
Also nonstandard tape deck. with at least 50 transistors 95p. 12

Supplied in good working condition high quality panels with power

with circuit. Standard mains opera- transistors. trimpots. ICs. etc. L2-50.
bon 14511. Suitable cassette 2116. 24 FCH181 ICI, ti. Thousands of
Spars head 33p. Tape (ex -computer) boards at shops for callers from 5p.
?Sp. Amplifier chassis only. com-
plete and tested (2 . ECC&3. ELLIS. VERSATILE POWER UNIT
E180) and spooks, O. Contains mains transformer. 2A

thermal cut-out end bridge rectifier.
SLOTMETER Will give 1  7-10 -5V output with 2
Es -Pay TV. takes 10p pieces. has extre capacitors (supplied) L120.
3 -digit mechanical counter. coin Also available as model garage with
counter. Sangamo-Weston impulse switch, lamp. jack plug. etc. (used
movement. nylon gearing. switch. for "Hot Wheels") 11.70.
etc. Only [1-20.
RESISTORS AND CAPACITORS MISCELLANEOUS

500 assorted resistors C735. 2500
Transformer. mains pri.. 16-0-16V with
9V tap sec NA 2.2. Post Office 4 digit

V170. 150 poly. ceramic. mica. etc. counters 6017. Balanced armature
capacitor80p. earpieces. use as mic. or spkr. 2011
MULTIM -good range in impedance 30p. 2N3055 alp. 80 .
stock. from 2.3 50. 80 + 20pF 350V 15p; 10 for t1-15.

All prices shown include 8% VAT and postage (mainland only). S.A.E.list.
enquiries.

GREENWELD ELECTRONICS (PE7)
Mail order dept.. wholesale/retail shop: 51 Shirley Park Road,
Southampton (Tel. 0703 772501). Other retail shops at: 21

Deptford Broadway SE8 (Tel. 01-692 2009) and 38 Lower
Addiscombe Road. Croydon. Callers Welcome.

Electronic components and equipment wanted for cash.

Phoenix
IElectronics
(Portsmouth) Ltd.

1 39 -141 Havant Road,
Drayton, Portsmouth, Hants

P06 2AA

Full member of AFDEC-the industry's association of
franchised electronic component distributors.
Our prices include VAT at the current rate -and
carriage on all goods is free.
Send for our catalogue and price list -we'll mail that
to you free. too.

COMPONENTS FOR I.C. APPLICATIONS BY
MR. J. B. DANCE
SAJ110 0.96 SAJ180 0.96 SAK110/115 21.23
TAA775G 0.23 TAA930A £1 .23 TBA790KSD 21.98
TBA800 0.96 TBA950 £1 .76 TCA250 £1.96

Please send your catalogue -free!

Name
Address

With a kit
as complete as this,
allyou need add

is a little time.

You may have found, from past experience,
that your definition of `complete' is not quite the
same as other people's. And your so called complete
kit comes minus a cabinet, or knobs, or a multitude

- - of other bits and pieces.
That won't happenvvith a Heathkit.
Take our very popular digital alarm

clock kit. Every part you need will be there, right
down to the solder. And you'll also receive a very
easy to understand instruction manual that makes
light work of assembly.

In fact all you need area few
basic tools and a few enjoyable hours of your time.

After which you may like to try your hand at
our AR -1214 stereo receiver. Or even a TV.

And how about an ultrasonic burglar
alarm disguised as a book?

I Or, for a bookful of other ideas, just clip the
coupon and we'll send you the Heathkit catalogue.

Otherwise call in and see us at the London
Heathkit Centre, 233 Tottenham Court Road.
Or at our showroom in Bristol Road, Gloucester.

You'll find it well worth your time.
Heath (Gloucester) Limited, Dept. PE -104,

Bristol Road, Gloucester, GL2 6EE.
Tel: 'Gloucester (04529451.

To: Heath (Gloucester) Limited,
N11. Dept. PE -104, Gloucester, GL2 6EE.

My free Heathkit catalogue, please.
Name
Address

Postcode
Remember easy terms are available =MIMI

Lth the Heathkit Monthly Budget Plan. hltimly
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IT 0 0 1 electronics
Dept. 2

56, Fortis Green Road, London, N10 3HN.

telephone: 01-883 3705

Ells Ilets.10: tee.

T. STA.'S

allgaMED
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MC/312
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. I.C. to demodulate

110 ASO,NIIC

electruics Cases
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I
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biarlemars
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TURNROUND
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C ALLERS
WELCOME

SPIEC:IAL
OPTO OFFIERS

LOW COST

All Common Anode, Left Hood Decimal Point
Chorocter Height 0.3'

( RED ( Led 7 )

GREEN ( Led 18 )

YELLOW ( Led 21 1

41 for .E5.99
5 for EROS
6 for .1.93

Ct=
.....114. nu.* IMou  WO,

no* Itt Itto. ittmmaitin Ito NMI

AOC S.W.
111110

0.125" Oknoofer -ruvit rho'

10
10

10
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RED
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YELLOW
WHITE

0.2ildhometer - AILE0650 Awl

10

10

10

RED
GREEN
YELLOW

0:175" Women, -TOR sin

/0 RED

Our

Usual

once

7. 911
£3f9

Special

Pack

Price

Frets inap-on plastic retain*, with each order

2'2.39
z3tir
LPL!!

VAT INCLUSIVE PRICES OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH.
VAT INVOICES ON REQUEST
P&P On U.K Orders 15p.. Overseas Orders at Cost
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INDUSTRY

NOTEBOOK

0'4-

HONOURS
In these days of giant corpora-

tions and large research teams it
is seldom that individual effort is
allowed to shine through. I was
pleased, therefore, to see that
Donald Pay, head of a design
team at Marconi Communications
Systems Ltd., has won the Phil
Bekeley Award presented by the
British Kinematograph Sound and
Television Society for work on the
B3404 Integrated Telecine.

The equipment has so many
ingenious features that it would
take the whole of this page to list
them and do them justice. Let it
suffice that Donald Pay's work and
that of his assistants has aleady
clocked up more than £2 million
of orders for the B3404.

Equally gratifying to me has
been the astonishing success of
the EMI Brain Scanner. Checking
up on progress of this equipment
I discovered that in the two years
since its introduction to a startled
medical world it has won more
than £14 million worth of orders.
with the great bulk of them from
the United States. Just what the
doctor ordered for our balance of
payments!

The equipment is unique in the
medical field being the only com-
puter -aided brain X-ray system in
the world. And its latest develop-
ment quadruples the picture reso-
lution, giving higher accuracy of
examination as well as a faster
speed of operation.

This great earner of foreign
currency was the work of Godfrey
Hounsfield of the EMI Central
Research Laboratories at Hayes
and it won him the MacRobert
Award, described as the Nobel

Prize for engineering. Hounsfield,
who led the design team on
Britain's first solid-state business
computer, the EMIDEC 1100 (now
of hallowed memory), developed
the techniques used on the EMI -
Scanner from work he was doing
on electronic pattern recognition.
One thing certainly leads to
another.

It was EMI who made the sub-
mission for the award adding, after
the technical details, "Mr. Houns-
field has been the guiding expert
throughout all aspects of the work.
The EMI -Scanner was as much a
one-man invention as anything can
be these days". A nice public
tribute from an employer. The
MacRobert Award Committee, in
awarding the £25,000 prize, in-
cluded in the citation that, "No
comparable discovery has been
made in this field since Röntgen
discovered X-rays in 1895."

UPLIFT
Riintgen's was a chance dis-

covery as still often happened in
the 19th century. He was actually
studying fluorescence at the time
when he observed that if objects
were placed between his cathode
ray source and the fluorescent
screen they cast shadows. Writing
of his discovery he tells of ". . .

exultant feeling that comes
with a victory of the mind, which
alone can compensate the dis-
coverer for all the struggle and
effort, and lifts him to a higher
plane of existence."

One wonders how much of that
"exultant feeling" is experienced
today. Röntgen published his find-
ings within six weeks. Nowadays,
when whole teams of researchers
are not so much searching for new
phenomena but expanding known
technology, the time period is
nearer six years. But there are
exceptions, such as the flutter of
excitement in 1967 when Jocelyn
Bell, a young lady scientist in the
radio astronomy observatory at
Cambridge first noticed in the
chart recordings the peculiar and
precisely timed signals from outer
space which, conceivably, were
from some other civilisation but
were later found to be pulsars.

Four years earlier in 1963 the
English scientist J. B. Gunn work-
ing in the United States must have
got some uplift when he dis-
covered the effect which today is
commercially exploited in the
Gunn diode and which has trans-
formed microwave technology. I

heard Gunn read a paper on his
work at a conference in Cambridge
soon after his discovery. What
enthusiasm! And his name is now
immortalised in the device.

Let us give more honours,
prizes, distinctions to those who

deserve them. Let us encourage
that exultancy that I experienced
in the 1930's when my first home -
built bread -board two -valve short-
wave receiver pulled in the famous
US station at Schenectady. I had
bridged the Atlantic! Nonsense, of
course, because nothing was new
about it but it was the sort of thrill
which I hope is still shared today
by thousands of readers when they
switch on their newly -built gear for
the first time and Eureka-it works.

BIG BAD WOLF?
Although the multinational ITT

Corporation appears to be still
under a cloud in the United States
I can report that ITT Components
Group Europe is not only alive
and well but prospering mightily.
The Group employs some 16,000
people in Europe and current turn-
over is about 0.5 billion dollars
which could double by 1980. In
the UK, 6,250 employees are
headed by Ken Walton, based in
Harlow and, as a regional director,
he also looks after Group opera-
tions in Spain, Portugal and Scan-
dinavia. And if you add in the UK
locations at Harlow, Paignton.
Rhyl, Taunton, Milford Haven,
Foots Cray and Leeds it's quite
an assignment.

During the three years the
biggest expansion has been in
capacitor production which will top
£10 million in the UK this year.
The Valve Division which might
reasonably have been expected to
run down slightly as solid-state
devices infiltrate the market is, in
fact, being boosted by new product
lines such as fibre -optic laser
systems and a big increase in
demand for night vision equip-
ment. Thick films are booming, a
recent single order for heart pace-
maker circuits being worth almost
£1 million.

The most exciting commercial
area of development is in displays.
Production facilities are at Leeds
where pilot and small-scale pro-
duction has already started on
light -emitting diodes with full pro-
duction promised next year.
Following on will be liquid crystal
displays and other devices which
could boost the labour force from
its present strength of under 150
to, perhaps, 1,000 people. Good
news, indeed. when there is so
much talk of stagnation rather
than growth.

And if you are imagining that
ITT Components Group Europe
hums with Yankee or Deep South
accents, forget it. In 16,000 people
there are only two Americans and
neither is a line manager. And
who bosses the whole show from
Brussels? Doug Stevenson, another
Englishman.
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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.

Improvements to car
monitor

Sir-Mr. Perry's circuit for the
"Car Systems Monitor" in the July
issue takes no account of the so
called automatic voltage control
fitted to many British cars, includ-
ing the B.L.M.C. Mini and 1100.

The automatic voltage control in-
terrupts the current through the
instruments by switching off auto-
matically for short periods of time
when the voltage from the battery/
ignition circuit rises above a pre-
determined level. The instruments
are connected and disconnected by
a bi-metallic strip about 3 times a
second with some longer "off"
pulses.

As Mr. Perry's device is intended
to warn of low voltages and as
these short low voltage pulses have
to be ignored, a diode and a large
capacitor are needed if the device
is to be made reliable for all makes
of car. The input to the circuit
should be modified as shown in
Fig. I.

Fig. 1. Circuit alterations to the car
systems monitor

The diode 1N4002 is needed to
prevent the charge leaking away
through the car's temperature probe
(thermistor) during these "off"
pulses. Even with this modification
the input impedance is still rather
low, so that a very long "off" pulse
from the a.v.c. may still cause a
spurious warning pulse.

A second electrolytic, C2 may be
needed to get rid of noise coming
from the sparking coil. I also note
that the author does not include any
hysteresis in the form of feedback
from TR3, that he needs 3 tran-
sistors to make his vibrator, and
that he makes no allowance for
positive -earth cars!

L. J. Bell.
WOTCS.

Sticky end
Sir-With reference to the "Light -
Operated Lamps" mentioned in the
Patents Review page May 1974
issue, I would like to point out that
these same lamp adaptors were on
sale in Zambia shops almost 2 -1 -
years ago. They were made in
Hong Kong and were not very
successful.

The selling price to start with was
approximately £1.50 but in the end
shops were selling them off for Sp
each-I bought four just for the
light sensitive resistors.

The fault with the units were
the bi-metal contacts came together

and parted so slowly that the light
flickered for a good 60 to 90
seconds before going on or off.

F. J. Brown,
Wirral, Cheshire.

Magnesium-not Iron
Sir-I read with interest the letter
from your correspondent P. Watson
(Bedfordshire) in P.E. July 1974.
His theory is interesting but I must
take issue with one of the basic
reasons quoted.

The green pigment present in
plants involved in the process of
photosynthesis exists in several
forms: chlorophylls a, b, c, d, etc.,
all the molecules being very similar
and all having magnesium and not
iron as the central metal atom. The
confusion may have arisen from the
fact that iron is the central metal
atom in haemoglobin, the red pig-
ment of human blood.

The magnetic susceptibilities of
the metallic elements are different,
iron exhibiting an extreme form of
paramagnetism known as ferro-
magnetism. The magnetic properties
of the elements are, however, modi-
fied when they occur in complex
porphyrin molecules such as the
chlorophylls. In addition, there is
evidence showing that during the
process of photosynthesis a number
of free radicals are involved. These
are chemical entities with unpaired
electrons and consequently exhibit
the property of paramagnetism. All
these magnetic properties may well
be additive and contribute to the

observed phenomenon of plants
aligning themselves with a magnetic
field.

With reference to- the final para-
graph of P. Watson's letter where
he refers to the possibility of
thought controlled machines for the
physically handicapped: we may
not be very far from such reality.
The U.S.A. Defence Department
has recently released information
regarding thought controlled firing
and guidance of rockets from fighter
aircraft. Simple "thought com-
mands" are computer interpreted
and radio -transmitted to the guid-
ance control mechanism of the
rocket.

D. B. Gordon, PH.D., A.R.I.C.,
M.R.S.H.,

Whitefield,
Manchester.

Exciting future for the
Amateur

Sir-I have been engaged in
active construction of various types
of electronic gear now for around
twelve years. Not I admit as long
as Mr. Kitchen (see Readout, July
issue "Good Olde Days!") but long
enough to have been able to start
my experience during the latter
stages of the valve era. Also, when
I began, the most significant factor
was finance which was very low
and therefore meant that I had to
do a lot of "making do", as a result
of which a lot of used components
had to be used and used and
reused.

First ventures were, predictably
enough, such things as simple
single -ended amplifiers, t.r.f. sets,
oscillators, etc., progressing on to
try things more complex and
sophisticated such as an oscilloscope
and a s.w. set. While I admit that
the enjoyment and excitement
obtained from these ventures was
enormous, there were certain snags
which were apparent at the time
and now, in retrospect, even more
so.

I refer firstly to the need for hav-
ing repeatedly to solder and unsolder
components, either after having
made a test circuit or when pulling
a previously made piece of gear
apart to release the bits for use in
another project. However careful
one is during this operation, acci-
dents do occur and besides which
no component really benefits from
heat, heat and yet more heat. So,
we have the problem of damage to
parts because i3f this and as a
result of that of course, further
expenditure in order to replace
them.

Secondly, and perhaps more
important, is the matter of all those
juicy volts lurking round every
corner. Mr Kitchen in fact made
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SAXON
Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE
MODULES-now better value than ever
SA35 E545
35W RMS 25-50V
7 transistors, 7 diodes

SASO E6.90
50W RMS 25-65V
7 transistors, 7 diodes

SAI00 EI090
100W RMS 45-70V
II transistors, 6 diodes

Carriage
free

Carriage
free

* 25Hz-25kHz
*0.2% distortion
* Noise -80d8
* 500mV into 20K
* 4-16 ohms
* Simple wiring
* Short and open

circuit proof
* Continuously

rated
* Top -grade

components

120 watt module. complete with built-
in supply-extra heavy duty E19.75 Cbao rpr THE SA100 MODULE

POWER SUPPLIES
U NSTABILISED

P U45 Suits 2 SA35 or
15A50 E4.90 C'Sage

PU70 Suits 2 SA50 or
2 SAI00 E775 Cafiri;ge

STABILISED

PS45 Suits 2 SA35 or
2 SA50 E3.50

MT45 Transformer for
above E3.50

PS70 Suits 2 SAI00 L4.90 Carnage

MT70 Transformer for
above E4.90 Carriage40p

N.B. P570 is not suitable for the SA50

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

This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over -ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone select, vol, Mains. Size
17+in x Sin x 4in deep.

DISCO MODULE 18.00 Carr20p.

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

0
SAXON ,

ism nm    -
111

3 -CHANNEL SOUND-LITE E22.50 Carr.
30p

Only SAXON can supply such incredible value for money. This unit features 3kW
Power handling, full -wave control. bass, -middle, treble AND master controls. Twin
loudspeaker jacks for " through " connections. It be used free or will
panel mount next to either of the above. Also features unique CUT -BACK circuitry
for extra wide range response. Size I2in x Sin x 2-lin deep. Professional standards
at a price you can afford!

SINGLE CHANNEL Recently reduced in price I Add VAT 10% to all orders

VERSION E750 due to increasing sales,
handles 1 kW. Full wave

Carr. free operation

MULTI -PURPOSE MIXERS
M4HL M6HL

1 8.5n Carr.p C
SOp

£27.5n arr.
50

Featuring multiples of our VA30 module, the M41 -1L
and M61-1Lfulfi 1 the requirements of all clubs, groups.
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed,
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.

VA30 CHANNELMODULE
L3.50 Carr.

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

I     
otL

SRN IMMO 110,

_SAXON Itisccomoilnle

PI A  
saxora soared  lite

41k -41-4i 41 41 II
40-4110---41 41-0-41 46

15 15 15 0-0 0 0 0
SAXON

SAXON
CSE
100

COMPLETE
AMPLIFIER

L34.90
Carr. free

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

CSE 50
£29.50 Carr. free

Four individually
controlled FET in-
put stages plus
wide range bass
and treble con, trols. 120W of    SAXON speech and music
output from
twin loudspeaker

sockets. Sturdy case, and an attractive facia make this
excellent value for money. Hundreds in use by groups,
discos, clubs, etc.
SOW version identical in appearance.

1

I;'0 c. t'." c. C. C .

SAXON 100
COMPLETE
AMPLIFIER

E53.00
Carr. free

SAXON 50

E37.50
Carr. free

CALLERS AND MAIL ORDER

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

Please quote magazine when ordering:
SHOP HOURS: 9 a.m. 5 p.m. - LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m., 3 p.m.
24 -HOUR ANSWER SERVICE TEL. 01-684 6385

SEND lop FOR OUR NEW 26 -PAGE
MANUAL which gives full details of
the above products.
TERMS OF BUSINESS: C.W.O. or C.O.D.
on reEeipt of 50p C.O.D. charge.
Please include S.A.E. with all enquiries.
VAT at 10% must be added to all
orders including postage and
carriage charges.
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CUSTOM CABINETS
328/30 The Banks, Rochester, Kent. Tel : Medway (0634) 404199

SPEAKER CABINETS IN HUGE SAVINGSKIT FORM REPRESENT

111
2' x 12" Cabinet 4' x 12" Cabinet Disco Console (includes lid not shown)

Takes two slaves

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce
a professional finish in a very short time I
Kits are available in all specifications and all the kits contain everything you need as follows :-

1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and1 baffleboard with speaker cutout
2) P.V.C. cut to size for frame and back, plus false front and back timbers, white front piping and speaker cloth
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions !

PRICE & TYPE LIST
Type Size Price manufactured Kit price

2 x 12" (illustrated above) 36"x 18"x13"xl £19.50 £12.50
4 x12" (illustrated above) 31"x 31"x13"xl, £24.50 £17.50
4 x 12" P.A. Column 48"x 27"x13"xi £30.00 £21.50
1 x18" 31"x 31"x13"xl £24.50 £17.50
1 x15" with two top horn cutouts 36"x 20"x 13"xt £21.00 £13.50
Mini Disco (state deck cutout BSR, GARRARD etc.) 33" x 20" x 8" x £20.00 £13.00
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42"x 20"x10"xl £25.00 E18.50

Please ask for quotation on any other type or size of cabinet you may require.

* 100 w RMS slave amp for Disco
 100w RMS continuous sine wave

output
* Short and open circuit protection
* Built to highest industrial spec.
* Price £37.00 complete

ALL OUR PRICES

* Stereo studio disco mixer
* Full PFLand Monitor facilities
* As used by John Peel, Mark Wesley,

Paul Burnett, DLT, Dave Christian,
Tony Prince

* Price £120.00

4

* Concorde mono M400 mixer
* Full PFLand Monitor facilities
* Mike overide
* Magnetic inputs
* Broadcasting quality

£85.00

INCLUDE VAT AND UK DELIVERY

ERC 100 watt power amplifier
* Electrolytic capacitors and second

generation ICs
* Fully protected against short or open

circuit
* Less than 0.1% distortion at all powers
* Rise time 4muS-stability -

Unconditional Price £66.50

Disco imp projector 150 watt tungsten
unbeatable price £19.75
Includes liquid wheel and postage
Normally £24-f27.50

TRADE AND EXPORT ENQUIRIES WELCOME
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reference to his need for hospital
attention after a valve "bit" hard.
Naturally one takes care with any
piece of equipment which has high
voltages present but mistakes can
and unfortunately do happen, the
risk potential (so to speak) being at
worst lethal. I had a I kV shock
from my first oscilloscope and that
sent me a few feet in the other
direction but no harm was done
and I learned a good lesson. Had
it been a higher voltage or had a
bit more current handy things may
not have been so trivial. However,
and let's face it, you have to delve
into gear at times if only to take
readings for servicing purposes and
the like.

Having given the valve era a
bashing I should say that I derived
enormous pleasure from all my
various ventures and were it not
for the fact that nowadays there
are other alternatives I daresay I
would be quite happily continuing
in the same vein. But there are
alternatives and I must say that I'm
very glad to have them.

Consider the transistor, what a
remarkable device this is. When you
compare the relative sizes of the
valve and the transistor and think
that the latter can be as good an
amplifier in almost all respects
(including even the GHz frequencies
now) it must be admitted that size
for size the transistor is a winner.
Consider also the relative cost fac-
tors; you can buy a general purpose
transistor now for less than the cost
of many capacitors but valves can
cost you as much or more.

Another factor which I personally
find a great boom is that I can
"breadboard" my new circuits with
great ease and find out, long before
putting the soldering iron in use,
whether or not the circuit is going
to prove satisfactory and if not I

can modify it umpteen times until
I've got it right. The end result is
maintained sanity and fully intact
components; I can then go on to
solder up the final, proven circuit,
and expect it to work first time
without the need for further
"messing".

Finally I would take Mr Kitchen
up on his idea that things are made
too simple and that it would be
difficult to make up anything that
was unique any more. I would say
the exact opposite and suggest that
with the availability of large scale
integrated circuits nowadays there is
a vast new field of experiment open
to the amateur. There may be the
need to learn new facts and ways of
thinking but basic principles of
electronics are the same.

With a bit of patience it is pos-
sible to learn all the necessary facts
regarding i.c. theory and then one
can go on, quite justifiably, to
regard integrated circuits as "black
boxes" and use them as building
blocks to make many times more
sophisticated pieces of equipment
than was ever possible in the valve

days. The list is endless but the
whole point is that the modern
amateur does not need to feel that
everything is done for him; instead
he can cash in on what is made
easier and so extend his scope more
than has ever been possible.

Let me say in closing that I still
have a certain nostalgia for the old
valve days but find the present-day
possibilities so exciting that I can
only look ahead and continue to
enjoy the much greater flexibility
that is now possible. In order to
soften the effect of my words on
Mr Kitchen I will amaze him by
saying that not only do I still have
a store of some two thousand valves
still in my attic but a couple of
months ago completed a new
oscilloscope-yes, you guessed it,
using valves!

A. C. Beglin,
Dorking,

Surrey.

Too easy !
Sir-I certainly was not trying to

imply that less ingenuity or techni-
cal skill is now required for clearly
this is not true. If Mr. Seddon (see
letter in last month's Readout page)
cares to read my letter again, he will
see that I referred to the passing of
both the early valve days, as well as
the early transistor days. I do not,
of course know Mr. Seddon's abili-
ties or qualifications, but I would
venture to state that some of the
early transistors required quite a bit
of skill to coax into working not to
mention downright perseverance and
bloodymindedness-sorry Mrs. W. I
am not old enough to remember
2L0. but I do remember the pion-
eering thrill of listening to the
LIGHT programme as it was then
through a little point -contact re-
generative receiver.

One other point that Mr. Seddon
seems to have taken wrongly is that
of the DIY side. Here I will stick to
my guns-in spite of the danger of
being outgunned!! The point, Mr.
Seddon, is that things are made too
easy so that only the true enthu-
siasts and folk with proper moral
fibres take the trouble-and it can
be troublesome-to really explore
the possibilities that are present.
The others-like Instamatic users!
with apologies to Kodak-just flirt
with a marvellous hobby and can't
be bothered to learn a little of what
can do them much good. And they
have the effrontery to call them-
selves enthusiasts.

And I still maintain, in closing,
that things will not get any better
for the true enthusiast. By the
nature of progress it is inevitable
that more and more will be incor-
porated into IC's and the individual
will have less and less to do for

himself. We will end up with my
"cubular models", mark my words,
we will. You may not like it, I
certainly don't like to think about
it; the Editor-bless him-might not
like it, after all what will there be
for him to edit? but we have no
choice. Progress dictates what we do
to a great extent, and progress
is inevitable. Remember Jonah
Kitchen's cubular modules when
they arrive, for if I'm still around,
1'11 tell you so.

H. Kitchen.
Bulkington, Warks.

Durham on the Air
Sir-It is proposed to start an
amateur radio society at the Dur-
ham University and the call sign of
G4DUR has been provisionally
reserved.

Any readers who are interested
in joining our club should contact
me at the address below or during
term time at the St. Chad's College,
South Bailey, Durham.

Peter Whittle, G4BBU (QTHR)
I, Blinco Road, Urmston,

Manchester, M3I INF.

COURSES . . .

EASTBOURNE
September, 7 p.m. Radio
Amateurs' Course. at Eastbourne
College of Further Education,
St. Annes Road, Eastbourne,
Sussex.

GLASGOW
September 10, 7 p.m. Radio
Amaeurs' Course (Fee £3, free if
under 18) at Glasgow
College of Nautical Studies,
21 Thistle Street, Glasgow, C.S.

GOSFORTH
September, 7 p.m. Radio Amateurs'
Course, at Gosforth Evening
Institute, Gosforth Secondary
School, Regent Avenue,
Gosforth, Northumberland.

LONDON
September, 7 p.m. Radio
Amateurs' Course, at Grafton
Radio Society, Archway School,
Archway Annex, Highgate Hill,
London, N.19.

Enrolment,September(commences
October) 6.30 p.m. Colour
Television Receivers, Opto-
electronics (Fee £3 per course)
at South London College, Knight's
Hill, West Norwood, London,
SE27 OTX.
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Project 80
a brilliant new concept in modular hifi

hor

Project 80 is going to be the ultimate in modular hi-fi
construction for a very long time to come. It combines the

qualities most demanded of any modern domestic system - good
circuitry, reliability and fine performance-with other features to be

found nowhere else in the world. For example,
compactness - Project 80 control units area" deep \ 2" high,

and each one is completely self-contained.
Elegance-all of Sinclair's design leadership has been

concentrated on producing designs of outstanding functional
elegance unsurpassed for styling and simplicity. Flexibility-

the size and styling of Project 80 modules makes them
the most versatile units ever. Combine them how you will,

where you will, the Project 80 System
of your choice gives you the best.

midair
910
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Sinclair Project 80

technically
the world's most advanced

Project 80 gives you choice from a range of 9
different modules for combining in a variety of ways
to suit your requirements. The Stereo 80 is a versatile
pre -amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring, high
sensitivity magnetic cartridge input, and of course,
individual slide controls on each channel for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economies can be effected
where stereo radio reception is not needed. Two
power amplifiers-Z.40 (18 watts RMS continuous
into 4 ohms using 35V) and Z.60 (25 watts RMS
continuous into 8 ohms using 50V) are available
with choice of 3 different power supply units. The
PZ.8 with its virtually indestructible circuitry is
particularly recommended. For the final word in
system building, the Active Filter Unit puts the
finishing touch of quality to what are easily the
world's most technically advanced hi-fi modules.
Any further units likely to be added to Project 80
range will be compatible with those already available.

Note:-VAT chargeable at standard current rate.

Guarantee
If. within 3 months of purchasing any product direct from us. you are dissatisfied with it.
your money will be refunded on production of receipt of payment Many Sinclair
,appointed stockists also offer this guarantee Should any defect ansn in normal use we
will service it without char,p.

Stereo 80 Control Unit Size - 260  50 20mm (101 , 2 Sins)

Finish t- Mcators ane transparent sliders Inputs - Magnetic
tin 3o.Y RIAA corrected. Ceramic pick -up 350mV Radio 100mV.

lape 30mV Signal/noise ratio - 60db Frequency range - 20Hz to 15KHz
14 B: 10Hz to 25KHz 3dB Power requirements - 20 to 35 volts Outputs -

100mV  AB monitoring for tape Controls - Press button tape radio and P.0
Sliders on each channel for volume bast treble

R R P,( add E1 19 VAT) £11.95
Project 80 FM Tuner Size - 85  50 20mm (31 2 sins)
Tuning range Dual varicap - 87 5 to 108MHz Detector - I C balanced
coincidence One I.C. equal to 26 transistors Distortion - 0 2% at 1 KHz for
30% modulation 4 pole ceramic filter in I.F. section Aerial impedance - 750
or 240- 300 0 Sensitivity - 5 microvolt; for 30dB S/N ratio Output - 300mV
for 30% modulation Power requirements - 25 to 35 volts £11.9 5

(R.R.P add Et 19 V A.T )

Project 80 Stereo Decoder Size - 47  50 20mrn (11 2

lots) One 19 transistor I.C. Channel separation greater than 30dB Power
requirements - 25V Output 150mV per channel

R R P( add 74p VAT) £7.45
Active Filter Unit Separate controls on each channel Size -
108 - 50 - 20mrn (41 2 Sins) Voltage gain - minus 0 2dB Frequency
response - 40Hz to 22KHz controls minimum Distortion - at 1 KHz - 0-03%
using 30V supply H.F. cut off (scratch) - 22 KHz to 5.5KHz. 12dB/oct slope
L.F. cut off (rumble) - 2849 at 20Hz. 9dB/oct slope R R P 6.95

(add 69pVAT)

Z.40 Power Amplifier sae -55L.80  20mm (21 31 Sins) 9
transistors Input sensitivity 100inV Output 18 watts RMS continubus into
4 0 (35V) Frequency response - 3OHz-100KHz 3dB S/N ratio - 64dB
Distortion - at 10 watts into 80 less than 0 1% Power requirements - 12 to
35 volts. boll! m protection against overload

( add 54p VRARTP) £5.40
Z.60 Power Amplifier Size - 55 98 , 15mm (21 31 ins) 12
transistors Input sensitivity - 100-250mV Outpiit - 25 watts RMS continuous
into 80 (50V) Distortion typically 003% Frequency response - 15Hz to
more than 200KHz 3dB S/N ratio - better than 70dB Built-in protection
against transient overload and short circuiting Load impedance r 6.95
- 4 0 min safe or :open circuit R R P (add 69pVAT) J-

Power Supply Units PZ.8 Stabilised Re-entrant current limiting
makes damage from overload or even direct shorting impossible Normal
working voltage adiustable) 50V R R P E798 79p VAT Without mains
transformer PZ 6 355 stabilised R R P E798 7'tts V A T PZ.5 30V on
stabilised R 9 14 98 49p A

To Sinclair Redionics Ltd. St. lees Huntingdon PE17 4HJ

ire i Fei. r1 n isr rel

for which I enclose Cash 'Cheque for E

Sinclair Radinncs Ltd
10 London Rd St Ives

Huntingdon E174HJ Address
Telephone PE10
St Ives (0480) 64646
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FOR AUDIO
ON A BUDGET

PUSH BUTTON CAR RADIO KIT

NO SOLDERING

REQUIRED!

The
Tourist II
NOW BUILD YOUR OWN
PUSH BUTTON CAR RADIO
Easy to assemble construction kit comprising fully
completed and tested printed circuit board on which
no soldering is required. All connections are simple
push fit type making for easy assembly.
Fine tuning push button mechanism is fully built and
tested to mate with printed circuit board.

Car Radio Kit £7.70 + 55p p ft p
Tourist Mk.1 kit still available-

price 16.60+55p. p&p.
See July issue for full specification

Technical specification:
(1) Output 4 watts R.M.S. output. For 12 volt

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

stage IF Module.
Controls volume manual tuning and five push
buttons for station selection, illuminated tuning scale
covering full, medium and long wave bands.
Size chassis 7" wide, 2" high and 4 ,56 " deep approx

Speaker including baffle and fixing strip f1.65+23p. p&p.

Car Aerial Recommended -fully retractable and locking
f1.37+20p. postage Et packing

STERal QUALITY SOUND
Z I FOR LESS THAN

£19000
Stereo 21, easy to assemble audio system kit. No soldering required.
Includes:- BSR 3 speed deck, automatic, manual facilities together with ceramic cartridge.
Two 'posher' with cabinets.
Amplifier module. Ready built with control panel, speaker leads and full, easy to follow assembly instructions.
Specifications: For the technically minded:-
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power output 2.7 watts per channel.
Output impedance 8-15 ohms. Stereo headphone socket with automatic speaker cutout. Provision for
auxiliary inputs - radio, tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx.
15 ;" x 8" 4". Complete deck and cover in closed position approx. 15 ;" x 12" x 6".

Complete only f18.95 E1.60 p ft p. Extras it required. Optional Diamond Styli f1.37.
Specially selected pair of stereo headphones with individual level controls and padded earpieces to give
optimum performance, £3.85.

De -luxe model available in white PVC. Incorporates BSR deck with cue/pause control.

price £20.55 - E1.60 p ft p.

Gila BUILD WIUR OWN*
--__-7,01z#23 STEREO AMPLIFIER
For the man who wants to design his own stereo - here's your chance to start,
with Unisound - pre -amp, power amplifier and control panel. No soldering-
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV
(for ceramic cartridge). The heart of Unbound is high efficiency I.C. monolithic
power chips which ensure very low distortion over the audio spectrum.
240V. AC only. £7.64 55p php

8TRACK CARTRIDGE PLAYER*
Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount III system,
Unisound module and the Stereo 21.
Technical specification Mains input,
240V, Output sensitivity 125mV
Comparable unit sold eleswhere at
£24.00 approx. Yours for only

£10.95 90p &p
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COMPLETE' System!. f51. 00

STEREO SYSTEM
40 Watt Amplifier. Viscount III - R102 now 20 watts per channel.
System I includes:
Viscount III amplifier - volume, bass, treble and balance controls, plus switches for mono/
stereo on/off function and bass and treble filters. Plus headphone socket.
Specification
20 watts per channel into 8 ohms. Total distortion C, lOW I kHz 0.1%. P.U.1 (for ceramic

cartridges) 150mV into 3 Meg. P.11.2 (for magnetic cartridges) 4mV fn I kHz into 47K. equalised

within 1dB R.I.A.A. Radio 150mV into 220K. (Sensitivities given at full power). Tape out
facilities: headphone socket, power out 250mW per channel. Tone controls and filter

characteristics. Bass: 12dB to -17dB 60Hz. Bass filter: 6dB per octave cut. Treble control

treble - 12dB to -12dB 15kHz. Treble filter: 12dB per octave. Signal to noise ratio:
(all controls at max.) - 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics
better than 26dB on all inputs. Size approx. 131"... 9"x 37".
Garrard SP 25 Mk III deck with magnetic cartridge, de luxe plinth and hinged cover.
Two Duo Type II matched speakers - Enclosure size approx. 171"x 101"x 6"
in simulated teak. Drive unit 13" 8" with parasitic tweeter. 10 watts handling.

Complete System £51.00

System 2. £61.00
Viscount III amplifier (As System I)
Garrard SP 25 M k Ill deck (As System I)
Two Duo Type IIIA matched speakers - Enclosure size approx. 31"x 13"x 11 r
Finished in teak veneer. Drive units approx. 13 r x 81" with 31" HF speaker. Max. power
20 watts. 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00

PRICES: SYSTEM 1 PRICES: SYSTEM 2

Viscount III R102 Viscount III R102

amplifier E24.20 E1 p & p amplifier £24.20-Elpfzp

2 Duo Type II speakers C14.00 £2.20 p Is p 2 Duo Type Ill A speakers E39.00 + f4.00 p 6 ;

Garrard SP 25 with
Mag. cartridge
de luxe plinth
and hinged cover

Garrard SP 25 with
Mag. cartridge
de luxe plinth

E21.00 + E1.75 p b p and hinged cover (21.00 + E1.75 p p

total: E59.20 total : E84.20

Available complete for only: Available complete for only:

£51.00 f 3.50 p p £69.00 + E4.00 p h p

EMI SPEAKERS AT FANTASTIC REDUCTIONS
20 WATT
SPEAKER SYSTEM
System consists of a 13" < 8" (awn)
eliptical woofer unit with a 8" x 5"
(approx.) mid range unit incorporating
parasitic tweeter and crossover
components.
Technical Specification:
Bass Unit
Flux density -100 K, speech coil -11',
Cone, Triple laminated paper with
P.V.C. surround.
Mid Range Unit
Flux density -33K, speech coil -1" with
parasitic tweeter.
Power Handling
20 watts R.M.S., impedance -8 ohms,
frequency response - 20 Hz to
18,000 Hz.

OUR PRICE
£6.60. Complete

90p p ft p.

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

Recommended retail price f40.80.

OUR PRICE £18-70. £1.50pitp

Five matched speakers and crossover unit
for handling up to 45 watts, frequency
response from 20 to 20.000 Hz.
Huge 19" 14" (approx.) high efficiency
Bass -Speaker with 16.500 -gauss magnet
built on a heavy diecast frame.
The four 10.000 gauss tweeters. each 31 "
dia. approx., are fed by the crossover which
critically adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 ohms.
Bass coil 2", others 0;5". Recommended
list price f4400

Special Offer
OUR PRICE £19.50 f1.50p&p

FOR DISCO PAGE AND DETAILS OF HOW TO ORDER - TURN OVER...
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TECHNICAL SPECIFICATION:
Pre -amp - Output - 200mV. Auxiliary inputs - 200mV and 750mV into 1 meg.
Mic input- 6mV into 100K. 240 volt operation.
Turntables capacity -7",10" or 12" records.
Rumble, wow and flutter - Rumble - Better than -35dB. Wow- Better than
0.2%. Flutter -Better than 0.06% (Gaumont kalee meter).
Finish - Satin black mainplate with black turntable mat inlaid with brushed
aluminium trim. Tonearm and controls in black and brushed aluminium.

PORTABLE DISCO CONSOLE
INCORPORATES: Pre -Amp with full mixing facilities, including switched input for mic with
volume control, switched input for auxiliary with volume control, bass and treble controls,
volume control and blend control for turntables.
Two B.S.R. single play professional series decks, fitted with ceramiccartridges and diamond
styli.

The turntables are designed and precision engineered. They combine clean modern styling
with superb reproduction. Their many special features include square section aluminium
tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus
pressure control for perfect tracking), and conveniently grouped easy to read linear controls.
The turntables have viscous cueing devices which allows the tonearms to be placed or lifted
at any point on the record.

The two lightweight cartridge shells have slide -in -holders to facilitate easy inspection of
needles and cartridges.

DISCO 5p

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into 470K.
Size: 191"x 10rx 8" (approx.) (Amplifier f27.50 -1-E1.50 p. Et p.

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 14A/780
(as illustrated on previous page) Complete £55.00- E4.00 pftp.

uniureAno

If

DO NOT SEND
YOUR CARD

Just write your order giving
your credit card number

Mail orders to Acton. Terms C.W.O.
All enquires Stamped Addressed Envelope.
Goods not despatched outside U.K.

Leaflets available for all items listed
thus *
Send stamped addresSed envelope.

Console size - Unit Closed- 171"x 131"x 81" (approx.)
Unit Open - 351"x 131"x 41" (approx.)

This disco console is ideally matched for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is finished in black PVC with contrasting simulated teak edging,
diamond spun control knobs with matching control panel.

Yours for only £39.00 f3.50 P. Et P.

DISCO AMPLIFIER
Reliant Mk IV Mono Amplifier, ideal for the small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable for 15 ohms).
Inputs .4 electrically mixed inputs. *3 individual mixing controls.
*Separate bass and treble controls common to all 4 inputs.
*Mixer employing F.E.T. (Field Effect Transistors) *Solid State circuitry.
*Attractive styling.

INPUT SENSITIVITIES
-Input -1.) Crystal mic. guitar or moving coil mic, 2 and 10mV.
(Selector switch for desired sensitivity).
-Inputs - 2), 3), 4). Medium output equipment- ceramic cartridge, tuner,
tape recorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V operation.
Size approx: 12r x 6"x 3r.

£15.00 60p. post Et pack.

R T
=.1%
V C

Radio and TV

Components
(Acton) Ltd.

21 High Street, Acton, London W3 6NG
323 Edgware Road, London W2
Personal _ Edgware Road: 9a.m.--5.30p.m. Half day Thurs.
Shoppers Acton: 9.30a.m.-5p.m. Closed all day Wed.
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PRICES
For CALLERS or BY POST

Price
RM. No. t p

1 131203 Telephone amplifier -auction 790
2 01201 Telephone amplifier -cradle 7-50
3 11206 2 station intercom 4.55
4 113045 3 station intercom 9.05
5 11406 4 station intercom 12.50
6 TAU 2 station telephones Intercom 13.50
7 W12 2 station wireless intercom 15,20
8 DP303 Door phone tcorn 7,00
9 PIE3 ETCH your own printed circuits 2.25

10 EA41 Reverberation amplifier 11.75
11 U550 Ultruonic switch 12-75
12 XPIC132 Photoelectric &arm system 13.50
13 Solid Mate tachometer 11.30
14 Power dash translator assisted Ignition 13. SO

15 Car auto lock 2-75
16 4A 6-12V battery curger 4.55
17 FF21 Car radio/tope quad adaptor 4.114

10 Fully disappearing car aerial 2-00
19 Electric disappearing car aerial 7-80
20 ET (F1009) Mores code key/buzzer 4.50
21 VH105 Aircraft band converter 4-54
22 0F500LM3 50K Disco min. 12.95
23 09 501t Communication mid 575
24 Car lighter plug 1W collage adaptors 300mA leach) 1.05

(elate 6/71/9V)
25 ST Tuner 921Adel module 1.50
26 Gravenire A photo -electric unit (with data) 3-90
27 3 cw 3 .500W sound to light 21.50

'28 3 cw 3 v 1.000W round to light + override 41.25
29 150W light display projector with wheel 23-50
30 MM1 (B2005) 4 channel 9V mixer 1-30
31 MX100 deluxe 4 channel mixer Il 75
32 9167(01320) Stereo hudphone amplifier 10-50
33 6 -CH Slider control mixer 27-55
34 RE208 Stereo phone adaptor 2.25
35 MD802 Stereo phones 2.20
36 CIS200 Stereo phones 2.70
37 CIS250 Stereo phones 6.110

38 01301 ane (31305 Stereo phone controls 2.95
39 Car stereo speakers in pods Special offer (pair) 2.55
40 Crystal lapel microphone 040
41 E1052 Car speakers fronVrear radar 1.00
42 Bib groove Olsen (Ref . No 42) 1.76
43 Bib record care kit (Ref No. 43) 2.20
44 Bib cassette recorder care kit IRO No 26A) 1.111

45 Bib cusette tape splicing kit (Ref. No 24) 144
46 BASF reel -reel hobby boo 2.46
47 2000 OHM Headphones 1.50
48 4000 OHM Hesdphonea 1.55
49 Ceseette recorder mic. (2fmm 8.3fmm Plugs) 1.05
50 420 ES Microscope 5.70
51 UPON Low cost 9V eliminator 2.25
52 RE 527 Tape head 1-70
53 Cambridge pocket calculator 17.05
54 EIC808 Percentage pocket calculator 21.95
55 BC817 memory pocket calculator 2 95
56 BCM850 Percentage and memory calculator 33.25
57 Sinclair scientific calculator 27-20
58 Sinclair Cambridge Memory 25.55
59 Cambridge Calculator built 10 . 13

60 Cambridge Scientific built 27,20
61 Autex soldering iron (SKI) 3-30
62 Bib record conch (Rel. No 59) 1.17
63 Spc Chassis punc kits 5-50
64 Longs de soldering tool 5-50
65 lA in line mine suppressors 2.50
66 13552 (E1013) 7 way stereo speaker switch 2.20
67 Weller 8200D-PK expert gun kit 6-20
65 -S- Dec breadboard 1-N
69 '2- Dec breadboard 4.29
70 'v" Dec breadboard 7-50
71 "1' Dec breadboard 3.65
72 instant head soldering gun 2-30
73 40W moldering iron 140

TRANSISTORS, VALVES AND SEMI-
CONDUCTOR DEVICES ANY QUANTITIES
UK'S LARGEST STOCKISTS

ELECTRONIC COMPONENTS

Ceramic Filters
Miniature 10.7 mHz filters
40p pair
IC IF Unit
CA3089 10.7 mHz IC 2.94
IC Clock
MM 5314 single
chip clock with
CCT
Sinclair OW IC
1C12 with data
and PC board
£2.10.
Radio IC Chip
ZN414 Radio IC with circuit
£1.20.
&eras Cassette Tape Head
Replacement for most
recorders £2.50
PC Panel 50p.
Ultrasonic
transducers
With dat&
circuits tai13.116 pair.
Strobe tubes
ZFTOA (simi-
lar to 4A)

ZFT12A
7 ersgment
Indicators
3015F with
data El - 70
each.

(Poet. Packing 15p per 1-h

items 0.B. unless stated)

Spring delay unite
HP42 9in twin spring (3.35
(P. P.) 20p. HR1 bin twin
spring E985 (P. 6 P 25p

Fibre optics
0.01in dim mono filament
1.5.90 per 100 metres. 0 13in
dia. 64 fibres Cl per metre
15mm Om mares tads E16.50
each.

Radio Control XTALS
Matched pair for 485 kHz IF
£2 pair for all superhet trans

s

Handsets
Lightweight telephone hand-
sets brand new complete
with diagrams for intercoms
(3 pair

Dual Impedance and
microphones
506600 OHM quality cardioid
stick mice. with HI -LO and
ornoff switches and cables.
RE345 Indoor/outdoor pro-
fessions' t1075. RE350 Anti -
feedback IM -quality £11 50.

LISTS

nsFe DENE1/04c.

R

74

request

OA::

TEST
EQUIPMENT
MULTI -
METERS
(Carr /packing 35p)

U4324 20KV with case 925
U435 206V with stall

case 8.75
U4313 206N with steel

Vise 12.50
U4317 20k ,V with case 18.50
U4341 336/V plus tran-

sistor taster steel
case

U4323 20k/V plus
IkHzq 465kHz OSC
with Case

171-2 20k/V slim type
THL3313 (13300) 2k/V Robust
TP5SN 10k/V (Cass £2)
AF105 50k/V Deluxe (Case it 90)
S100TR 1006N Plus transistor teeter

10- 50

770
5.15
7 50
1,25

12,50
2250

ELECTRONIC COMPONENTS
AND EQUIPMENT
More selection -bigger stocks of electronic components
and equipment for supply purposes. Let us quote for your
requirements. (Please enclose large SAE with all enquiries)

BUILD IT
YOURSELF

MW/LW port-
able radio
E791 (P. & P
32p). MW/LW
radio tuner
£1.25 (P. 8 P
20p). 9V regu-
lated power supply 12.15
(P. & P. 15p) 15W inverter
ES 40 (P. & P. 30p).
40W inverter NAM (P. & P
40P). Sinclair micromatic
radio £2.25 (P & P. 15p).

MULTI -KITS
Ready to use and use again

Educational and practical.

All transistor circuits with
lull handbacks.

10 in 1 10 project..
MI5 (post 20p).
50 In 1 50 projects L13.115
(post 25p).

150 in 1 150 projects 1:21.56
(post 30p).

Radionlc v 20 20 (Elec.)
projects 14.05 (Put 20),

Raddnic v 40 40 (Radio)
projects 1045 (post 20p).

QUALITY CASSETTE TAPES
Living Sound" made specially

for Henry's by EMP Tapes Ltd. 5 /,:t4t,k.-
screw type with library case. Post . -

paid (G.B.).

C60
C90
C120

3 for
1-10
1.47
1.13

6Cfor 10 fOr
2,00
2.05
354

3.15
4.55
5 -SO

25 for
750
11.37
14.00

SPECIAL OFFER CASSETTE STORAGE
Rotating unit up to 32 cassettes stackable
£3.60 & P 1513). Car unit with bracket for
10 cassettes E2-80 & P 10p).

AMTRON KITS
Model No
127 Noise reduction unit
707 Windscreen wiper timer
157 Private TV loop trans.
525C 120-160 mHz VHF tuner

310 Radio control
receiver

300 4 -channel R/C
transmitter

345 Superhet
receiver

65 Simple tran-
sistor tester

115 8 watt amph-
fier

120 12 watt ampli-
fier

125 Stereo control
unit

(30 Mono control
unit

605 Power supply
for 115

610 Power supply
for 120

615 Power supply
for 2 x 120

230 AM/FM serial
amplifier

240 Auto packing
light

275 Mic . preampli-
fier

570S LF generator
10Hz-lmHz

5758 Sq wove gen-
erator 20Hz-
20Khz

590 SWR meter

t p
(3.21

 s

5  el

1.841

4.50

4.73

5.111

4.16

5-31

5.31

II -I4

3.29

140

IAA

21.45

19.77
9.47

t p
t9 55
t797
t4,95

£11 31

630 STAB Power '£ p
supply 6-12V
0,25-0 1A 5.24

690 DC motor speed
Gov. 3.31

700 Electronic Chaf-
finch 7.92

760 Acoustic switch 12.57
780 Metal Detector

(electroniCs
Only) 1091

790 Capacitive Burg-
lar alarm 7-92

835 Guitar pRiamp 499
940 Delay car alarm 5.99
875 CAP Discharge

ignition for car
engine (-Ve
Earth) 13-19

80 Scope Calibrator 2-55
255 Level indicator 711$
525 120-160mHz VHF

timer 11.21
715 Photo cell switch 5.57
795 Electronic con-

tinuity tester 4-57
860 Photo timer IS - St
235 Acoustic Alarm

for driver 1-81
465 Quartz XTAL

checker 1-N
220 Signal Injector 2.85
390 VOX 13.82
432 Testakil 2142
670 Buffer Battery

Charger 1,90
850 Electronic Keys' 10.37

GENERAL
TEST
EQUIPMENT
lt Carr packing 50p
'Cm r. packing 30p1
unless slated

E

73100 (MA Strip min recorder 44,00
1rk40 AC Multivoltmeter 19-75
77615 Gid dip meter 4401.1.12-28mHz le -50
77665 28 Range valve voltmeter 22.50
771.20D RF Generator 120kHz-500mHz 15 -IS
776220 AF Generator 20Hz-200kHz 11.95
.HM350 In circuit transistor tester 19.54
.C3025 Compact transistor tester 6-05
17145 Deluxe meter 1-300mHz 14-75
1133-36 16/C 060. 20Hz-200104z 19.75

Meter 5.75
SE3504 Deluxe signal tracer 12.55
'SE400 Mini -lab. all in one tester 15.50
C1-5 Scope 500.000kHz (Carr Ct) 43.08
.C3043 5 CH F/A meter 1-300mHz 5.75
Resistance sub box (post. etc.) 2.40
Capacitor (20p) 2.10
2A variable traneformre (car,. El) 5.55
Radio activity counter 0-10r (carr El) 5,57
Mains unit for above Icerr 50p) 3.75

PA -DISCO -LIGHTING
EQUIPMENT

Without doubt U.N.5 best range of modular and
complete equipment. Lighting. mixing. micro-
phones accessories. sputters ampldiers
lenses. etc.. etc.

FREE stock lists (Ref. No. 18) on request. CALL
IN AND SEE FOR YOURSELF at 309' (see
below)

8% TO BE ADDED TO
ALL ORDERS (EXPORT
V.A.T. FREE)
FOR MORE
ELECTRONICS SEE
BACK PAGE

Henry's
EDGWARE ROAD, W2

lectronic entres
404-406 Electronic Components & Equipment 01 -402 8381

O309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road London W2 1BW

Prices correct at time of preparation. Subject to change without notice. E &O. E.

Hi Fi and
Electronics
Centres Open
9 am - 6 pm

Practical Electronics October 1974
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G. F. MILWARD 369 AlmRock Road,,

Birmingham B8 3DR. Tel. 021-327 2339

SILICON P.N.P.

F3471
Voltage Frequency Price

200MHz 12p
BFS92 100 70MHz
BFS95 40 70MHz

20p
17p

BFX12 25 210MHz 10p
2N2906 60 200MHz 15p
2N3702 40 100MHz lip
2N3703 50 100MHz 12p

SILICON N.P.N.
13C1011 150MHz 15p
13C109 30 150MHz 15p
BF179 225 125MHz 40p
BF180 30 625MHz 25p
BFW58 80 80MHz 15p
BFX43 30 500MHz 20p
BFX86
BFY53

40 50MHz
30 50MHz

17p
10p

2N607 60 40MHz 12p
2N709 15 900MHz 30p
2N718 60 60MHz 12p
2N753 25 250MHz 12p
214744 20 300MHz 12p

75 60MHz 17p
2N2220 60 250MHz
2N1613

15p

SILICON N.P.N.
Type Voltage Frequency Price
2N3035 60 100MHz 17p
2N3707

20 900MHz 40p12p2N5179
30

GERMANIUM P.N.P.
ACV44 50 1MHz 10p
ADY26 80 75W El
AF124 20 75MHz 20p
AFY19 32 350MHz 20p
ASY32 25 5MHz 10p
ASZ21 15 450MHz 20
GET113 32

lop

GET129 32
1M

10p
OC123 50

2W
Hz

p

10p
OCP70 Light-effneitire 20p
2N13079 30 0MHz 115p
2N130 30 15MHz 15p
2N448 60 150W Cl

HIGH FREOUENCY, POWER
BFR64 40 1 200MHz Cl
BLY80A 35 650MHz ES
BLY93A 60 500MHz ES
BLY218 36 1 200MHz Li
2N709 15 800MHz 15p

12 VOLT FLUORESCENT LIGHTING

*., )
INVERTER TRANSFORMERS 13/15W 70P
(CIRCUIT INCLUDED)
"CURRENT ECONOMY" TRANSISTOR (600 ma.) 50p
"MAXIMUM LIGHT"' TRANSISTOR (1.3A) 50p
RESISTORS/CAPACITORS TO SUIT 15P
LAMPHOLDERS (LONG LEAD) 30p PAIR

(SHORT LEAD) 20p PAIR
WHITE ENAMEL CASE, 18in or 21in 70p
TUBE, 18in-15W or 21in-13W

45
(NOTE:- TUBE ONLY SUPPLIED IF CASE ORDERED,
PREVENT POSTAL DAMAGE)
13W FITTING READY BUILT AND TESTED-INCLUDING
TUBE £3.75

P

TO

MICROWAVE DEVICES
CL8300 Gunn effect oscillato 9 IGHz C40CL8370 ditty 9 5GHz [10cum° ditto 10 5GHz E10

21443rD
ditto 11.5GHz
ditto 9 35GHz

[10
[40CL8450 ditto 9 35GHz 240CL8470 dittO 9 35GHz [40BXY27 Varecter Diode S Bend Cut-off 70GHz CI

Varecter Ct-off 100GHz ClBXV32 Frequency Multiplier X Band 150GHz ElBXY35A.0
BXY36CiD

Otto
ditto

25GHz
75GHz

Cl
El13XY37CD ditto 100GHz EtBXY38C E ditto 120GHz ElBXY39C/D ditto 150GHz ElBXY40Di

BXY41C 0 E
ditto
ditto

180GHz
200GHz

Cl
El

POST/PACKING 25p PER ORDER
ALL GOODS PLUS 8% V.A.T.

St's 100 ,i1.9 RESISTORS
100 CERAMIC
CAPACITORS
100 DIODES

El 1 VER0430ARD CUTTER
5 2+In a lln 1 0.15 BOARDS
50 SO. INS. ODD" PIECES.'
VERO

£1
20 ASSORTED UNUSED
MARKED, TESTED
TRANSISTORS
BC1011 ETC.

El 6 COMPUTER PANELS
CONTAINING MASSES OF
DIODES, TRANSISTORS
INDUCTORS, RESISTORS AND
CAPACITORS

POSTAGE 25p 1 PACK No 5 POSTAGE 32p I PACK No 7
POSTAGE 25p PACK No 1 POSTAGE 25p PACK No.

£1
100 RESISTORS
100 CERAMIC
CAPACITORS
100 POLYSTYRENE
CAPACITORS

£1
100 RESISTORS
100 CERAMIC
CAPACITORS
SO MULLARD POLYESTER
CAPACITORS

£1 1 TRANSISTORISED
SIGTRANSNAL TRACER KIT
1 ISTORISED
SIGNAL INJECTOR KIT

£1
100 RESISTORS
100 CAACITORS
(ASSORP TED TYPES)

POSTAGE 25p I PACK No 6 POSTAGE 25p PACK No 8
POSTAGE 25p I PACK No 2 POSTAGE 25p I PACK No 4

VIROBOARD Please mention

PRACTICAL
ELECTRONICS

when replying to
Advertisements

RADIO & TELEVISION

SERVICING

1973/1974 MODELS

Price L575

THE RADIO AMATEUR'S HAND-
BOOK 1974 by A.R.R.L. Price L2.95.
STEREO F.M. RADIO HANDBOOK
by P. Harvey. Price L2.60.
DIGITAL LOGIC BASIC THEORY
AND PRACTICE by J. H. Smith. Price
EI60.
ELECTRONIC HOBBYIST'S IC PRO-
JECTS HANDBOOK by B. Brown.
Price LI.50.
UNDERSTANDING SOLID-STATE
ELECTRONICS by Texas Instruments.
Price LI.30.
FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie. Price
1£2.

SERVICING WITH THE OSCILLO-
SCOPE by G. 1. King. Price [2.
WORLD RADIO AND T.V. HAND-
BOOK 1974 by J. M. Frost. Price L320.
COLOUR TELEVISION THEORY by
Hutson. Price L4-35.

VERROAROS GIVE A PROFESSIONAL

FINISH TO YOUR WORK

0.1"and 0.15"pitch, plain and copper
clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RETAILER.

MADE DISTRIBUTOR N. Rose (Electricall Ltd., London, W. C

BOO Dock
Hits
SPACE RESEARCH
8IPINCaS YOU A

GITAL CLOCK
movreva

/34,12r51 - FUR vrxd

KIT 0 All components, including R.C.B. designed for
easy home assembly. Bright and clear digits. Tough A BS.
plastic case with contrasting front panel.

PRICE: £23.00 plus £2.30 VAT/Total £25.30 inc. post/ pkg
Only our advanced design techniques make this row price

possible. Kits are rested before they leave us and are
covered by the P E A. money -back guarantee.

(release send ineTrars of you. -1
clock lots

i NAME I

I ADDRESS

P.E.A. Ltd.
35 High St, WELWYN,'

Herts. ALE 9EE J

 ALL PRICES INCLUDE POSTAGE 

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 410.5
Closed Saturday I p.m.
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MAPLIN ELECTRONIC SUPPLIES
ORGAN BUILDERS

Keyboards: High quality adjustable type.
Sloping front 49 -note C to C. 114-35.
Flat front 48 -note F to E. 114.35.
Contact blocks GB -2 (2 make contacts). 19p.
Palladium earth bar per octave length. 15p.
Stop tabs rocker type not engraved (white
red. grey or black) with DPDT switch. Op.
Gold -clad phosphor -bronze contact wire per
yard. 25p.

BASIC ORGAN CIRCUIT
Leaflet MRS 51 shows a complete circuit for a basic fully
polyphonic organ. Send only 15p for leaflet and start building
now. REMEMBER -when you have built this organ you will
later be able to use the same top quality component parts as the
basis of a large sophisticated instrument with all the facilities
you want. Watch our ads for details.

REVERBERATION UNIT
Enhances the sound of any electronic musical instrument.
Ready built spring line driver module suitable for use with almost
any spring line. 34.
Iwo types of spring line available:

Short line. 0305.
long line. 1759.

S A E. please for details. Leaflet MES 24. 9'

MRS announce the very latest development an organ
circuitry.

THE DM02
13 Master Frequencies on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
* 19 frequencies from C8 to C9. * Each frequency
digitally derived from a SINGLE h.f. muter oscillator.
* Initial tuning Inc the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. * Relative tuning NEVER
DRIFTS I * External control allows Meant tune-up
to other musicians. * Outputa will directly drive most
types of dividers including the SAJ110. * And each
output can also be used as a direct tone source. * Vari-
able DEPTH AND RATE tremulant optional extra.
* Gold-plated plug-in edge connexion. * Complete
fibre glass board (including tremulant if required) ONLY
271n. x 4.51n. * Very low power consumption.
* EXTREMELY ECONOMICAL * S.a.e. please
PRICE. * Ready built, tested for full technical
and fully guaranteed. detail.
DMO2T (with tremulant) ONLY
21625. Trade enquiries
DM02 (without tremulant) 51825. reelemne.

SAJ110 7 -stage frequency divider in one 14 pin DIL
package. Sine or square wave Input allow operation
from almost any type of muter oscillator including the
DM02 (when 97 notes are available). Square wave
output. may be modlOed to sew -tooth by the addition
of a few components. SAJ110. 112.68 each OR special
price for pack of 12: 12.5.00. S.a.e. please for data sheet.

4LSGAME

SERWICE

P.E. SOUND SYNTHESISER
If this project seems expensive YOU HAVEN'T SEEN OUR
PRICES!
We are stocking all the parts for this exciting project. from the
special I.C.'s right down to the nuts. bolts and spacers for
mounting the Veroboards.
Send S A E. now for oar detailed price lists.

E.T.I. SYNTHESISER
We stock all the parts for the "Electronics Today International'.
synthesiser including all the P.C.B.'s required and all the
metalwork including a drilled and printed fronpanel for a truly
professional finish.
Some of the circuits in this brilliant design are entirely original.
Independent authoritative opinions agree the E.T.I. International
Synthesizer is technically superior to practically all synthesisers
available today.
S.A.E. please for our detailed price lists.

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

1 63 Op 68 8:369
15 63 69 68 16 OP
2.2 63 Sp 88 63 10p
3.9 69 Op 100 4 Op Mid V Price
4.7 63 lip 100 10 alp 470 6.3 Ip
6.8 40 Op 100 25 Op 470 10 10p
6.8 63 Op 100 40 69 470 25 12p

10 25 Sp 100 .63 129 470 40 189
10 63 Op 150 6.3 69 680 6 3 10p
15 16 69 150 16 Bp 680 18 12p
15 40 Op 150 25 Op 680 25 189
15 63 Op 150 40 10p 680 40 22p
22 10 Op 150 63 12p 1000 4 10p
22 25 69 220 4 Op 1000 10 12p
22 63 69 220 10 69 1000 16 189
33 6.319 220 16 6p 1000 25 229
33 16 Op 220 25 10p 1500 6 3 12p
33 40 Op 220 40 129 1500 10 189
47 4 lip 220 63 18p 1500 16 22P
47 10 Op 330 4 Op 2200 6 3 181,
47 25 Op 330 10 Op 2200 10 229
47 40 Op 330 16 109 3300 6 3 22p
47 63 Op 330 63 229 4700 4 22p

PLUGS AND SOCKETS

DIN PLUGS. MAINS
2

pin 11
fun P360 3 pin 15A

3 pin ipp chassis plug with
4 pin. 5 pin A li",_ socket. P"
i180.1. 5 pin B r. 28p

(240L 6 pm 10p A 2190 3 pin 5A
chassis plug 20p
SA 1862 Line socket

DP% Sockets for above 23p

2 pin OP .....,.r.,.....
on , RP8 8 way chassis3 pin. pin. 5 pin ''".."`'''''''''

A (1130°I. 5

1240.1. 7p. 6 pro 9p PI'll 52p

RS8 way chassis
socket 5119

PHONO
Plug plastic
Plug screened
Chassis socket

JACK
Std.
PlasticPlastic
Screened

lip
59

mono plug
13p
2lp

Sid 4. stereo plug
Plastic lip
Screened 30p
Open mono socket

Moulded
mono socket .1" with
2 break contacts
lip; Moulded stereo
socket 4" with 3

break contacts 18p;
1.5mm plug plastic
9p; screened 15p;
open socket 9p.

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

with dozens ot temptinc
new lines
RRI 'OWN() OVER
with clear illustrations

and detailed data.
WF RE WAITIA(iIO

R1 SI-I y01 A ( OP \
\m(0 he IMPRESSED

with our POST FREE
ordering ern EX( ITF D
by our RI() XI L F Ms-

counts ounchers ST 3()C.FRF
M out I. ',BF LT 461 F speed
of sets)), I Ake the first
step towards teal se, we

NOW' Send O'sl S 25p
for our beautifully pro-

du. est cataloeue

and leave the
rest to us!

LINEARS

II )99
MC 1310P. 14 -pin DIL. FM Stereo Decoder (no coils needed) ei 15

MFC4000B. 4W Audio Amp 36p
MFC6040 Electronic attenuator 86p
MFC8010. &pin case. 1W Audio Power Amp CI 20
MFC9020. 10 -lead case. 2W Audio Power Amp 01.37
ZSE.555V. 8 -pin DIL. Precision Timer Op
NE56IB. I6 -pin DIL. Phase Locked Loop to -44
SG1495121. 14 -pin DIL. Four Quadrant Analogue Multiplier 12-71)

. .

SG3402N Amplifier/Multiplier 11.69
0,723C. TO99 (T05). 2 to 37V Voltage Regulator
0.723C. 14 -pin DIL. 2 to 37V Voltage Regulator
uA74IC, 8 -pin OIL. Op Amp
p.A74IC. lapin DIL. Op Amp
uA747C. 14 -pin DIL. Dual Op Amp
tiA748C. 8 -pm DIL. Op Amp
1N414. TOS. T  to 11.20
Full data, pin connexions. etc.. on nearly all types above in our
catalogue. Price 25p

CA3046 Transistor array 69p
LH0042C. TO99 (T05). FET Op Amp Id25
I M30IA. 8 -pin DIL. Op Amp 39p
MC 1303L. 14 -pin. Stereo Preamplifier

75p
759
lap
45p

01 .05
39p

SWITCHES
Rotary with adjustable stop I pole 2 to 12 way 2 pole 2 to 6 way
t pole 2 to 4 way: 4 pole 2 or 3 way. each 36p.
Mains rotary DPST 250V 2A. np.

Slide
Sub -miniature
DPDT OP

geto Push to make
-locking

Toggle 250V 1.5/1
with ON/OFF
plate Up

High quality 'sub -miniature'
toggle switches
SPOT I .5A 240V a.c. ggp

DPDT 3A 40V a.c. 77p
Four Pole DT 3A 240V ac.

£1.37

OMNIUM GATHERUM
PP3. 6. etc.. batter) clip dual min 9p.
PP I. 9. etc.. battery clip separate per pair 6p.
Pair crocodile clips. I red. I black insulated
sleeve 10p.
Solder Multicore 72 s.w.g. 10 metres 35p
Silicone grease in special dispenser 20m1 54p.
Terminal Block 12 -way 5A lip.
Probe clips spring loaded per pair 30p.
Panel fuse holders 20mm 20p; loin 35p.

Tranefermers
LT700 rrin. output transformer Pri. 1 2k

Sec 50 200mW 50y.

Sub-meln. Maine Trandermer
6-0-6V 100mA 959, 12-0-12V 50mA 95p.
Sim. Both approx. 30 x 27 x 25mm.

MM. Makin Tr...dormer
Size: 46 x 31 x 38mm.
0-12V 250mA. 0-)2V 250mA 11.36.

Maine Transformer MT3AT
Fri. 300-320-340V Sec 12-15-20-24-30V
IA 9.3.31.

Mains Transformer MT206AT
Pri. 200-320--240V Sec 0-15-20V I A
0-15-20V IA 18.08.

Hook-up why, 7 strand 0.2mm PVC covered
tinned copper wire for light general connexions
up to I 4A I 1 colours: black. blue brown.
green. grey. orange. pink. red. violet. white.
yellow. 10 metres of any one colour 30p. Pack
of I I (1 of each colour) 10m. coils 12.05.
Single core screened Sp per metre.
Twin individually screened 10+p per metre
1696 quality single screened 5011 100pF per
metre. ideal for high grade audio connexions
15}p per metre.

Mains 3 -core sub -miniature IA black PVC
covered 19 strand 0-1mm per conductor. 719
per metre

POTENTIOMETERS
Rotary miniature carbon track 5" spindle

Single gang with DP switch
350V 2A Log or Lin 5k to 2M
as above 33p.

Dual gang
(Stereo) without
switch Log or Lin
5k to 2M as
above 49p.

Single gang Lin or Log
5k. 10k. 251t. 50k. 100k. 250k
500k. IM.2M (and lk Lin) 16p

gRBIZTI
Sub -miniature 0 1W
Vert or Hertz
100, 250, 500. lk.
2 5k, 5k, 10k. 25k,
50k, 100k, 250k.
600k, 1M Op

RESISTORS
Carbon Film 5W 5% 111 to 1M. 10% 12M to 10M El2 IF

Carbon Film 5W 5% 1Q to 100, 10% 12M to 10M E12 1p

Carbon Film 5W 5% 1111 to 910k E12 & E24 1p

Carbon Film 1W 6% 16 11 to 10M El2 lip
Metal Oxide 4W 2% 10 13 to 1M E12.6 E24 f 4p

Wirewound 25W 10% 0 22ohme to 0 47ohms E12 lip
W1rewound 25W 6% lobs,. to 270ohnia Ell 12p

E12 values 10, 12, 15, 18, 22, 27, 33, 99, 47, MI 68. 82 and decades
E24 values 11, 13, 16, 20, 24, 90, 96, 49, 51, 62, 75, 91 and decades

VAT Please odd In

to the thud Weil.

Post and Packing FREE in U.K. Orders and enquiries for catalogues to MAPLIN

(15p handling charge on orders under El)
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. Tel. Southend-on-Sea 0702 44101

Fired class post pre-pld nvitilop supplied free with every order
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Goodbye to the long wait
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for electronic components.

Now there's Doram-
a completely professions
electronics service
for the amateur.

7 -day service.
If you've been buying electronic

components long you'll know all
about the long wait.

Somehow the things you really
need never turn up on time.

Well, OK, now things have
changed. Now there's Doram.

Doram is a brand-new deal for
serious amateurs. It's a complete
door-to-door components service
operated by mail order.

Millions of components.
You just buy the Doram catalogue

for 25p (that's a yearly reference book
for the price of a pint of lager) and then
you orderfrom it.

We can offer you stocks of
millions of components. With a choice
of over4,000 different lines.

And we're so confident of our
service that if we can't supply the part
you want within 7 days of receiving
yourorder, we'll give you your money
bock. Immediately.

So you know justwhere you stand.
You'll neverwaste time hanging
around while we re -order.

No -quibble guarantee.
It's just about impossible to buy

a defective pa rt from us. Because our
checking is so pains -taking.

But even if the unthinkable does
happen -and you're unlucky -then

=I INN IMO NM
 FREE £5 VOUCHER FOR FIRST

I50 CATALOGUE BUYERS
DRAWN OUT OF THE POST
BAG ON OCTOBER 31st.

I I ENCLOSE 25p'. PLEASE SEND IME THE NEW DORAM
CATALOGUE.

''This will be refunded on orders of £5
(less VAT) or more received by us

I before 31st March,1975. I
Name I

I I
Address I

I I
PE/10/74 I

Doram Electronics Ltd.,
PO Box TR8,

IWellington Road Industrial Estate,
Wellington Bridge, Leeds LS12 2UF.

I M I

we'll still make you happy quickly.
Because we offer a no -quibble

replacement part service.
And our guarantee is guaranteed

by the fact that we belong to the
biggest electronics distribution Group
in Britain.

All the goods supplied are .

branded goods. Produced by big -
name manufacturers like RS, Mullard,
SGS-ATES, Ferranti, Siemens etc.

£5 Vouchers.
As an added incentive we're

giving free purchase vouchers away.
To the first 50 catalogue buyers whose
applications are pulled out of the sack
at 12 noon on the 31st October 1974.

At that time, at the Amateur Radio
Traders Exhibition at Granby Hall,
Leicester, comedian Brian Rix will open
our correspondence sack and make
the winning selections.

The first voucher out will be a £10
voucher. The next 49 will be £5
vouchers.

All catalogues will be despatched
upon receipt of coupon and
remittance; coupons will then go into
the correspondence sack for the draw.

So don't delay. Use the coupon.
Send today for your first Dora m
catalogue. It can make your life a
whole lot easier. And you could win a
voucher if your order is one of the first
50 out on October 31st.
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SINCLAIR CALCULATORS

Cambridge kit ill -9S ((1.50)
Cambridge Assembled £15-115 ((1 -57)
New Sinclair Scientific (12.45 (12.50)
Executive with Memory CH - 25 (13 - 05)

FERRANTI ZN414
IC radio chip with date. MN (25p) Also available kit
of extra parts to complete a radio. f246 (47p) Send
S A E for free leaflet.

SINCLAIR PROJECT 80
AFU (5.95 (84)
240 C4.85 (70p)
Z60 0.05 (83p)
016 0.70 (137p)
PZ5 t4-21 (513P)
PZ6 IS -95 (95p)
PZ8 (0-55 (95p)
Decoder fit -45 (88p) Trans for P28. f.3 35 (55p) Tuner
131.95 (UI 231 Stereo 80. (11.95 (CI -23). Project 805.
t15.95 (t2 95)

ECONOMICAL
QUADRAPHONICS
fntroducing,theNepolex S ,:, sr',
0A10 self-contained matrix
quadraphonic synthesizer
Just feed the output of a
Project 80 stereo system into it end hook on 4 speakers
to obtain the latest experience in sound Send for free
leaflet Only mils (el 30)

SINCLAIR 11\1111WSUPER IC12
6W r s power.
With 44 peg.
booklet and
printed circuit
t139 (45p)

SWANLEY IC TOMORROW £1.80 (42p)
The world s moat powerful IC amplifier. Similar to
IC12 but rated et 10W r m s power Supplied with dale
but no printed circuit Write for leaflet

DE LUXE KIT FOR THE IC12
includes ell parts for the printed circuit end volume
bass and treble controls needed to complete the
mono version. MIN (28p). Stereo model with balance
control. (3.110 (49P)

IC12 POWER KIT
Supplies 28V 0 5A (2.07 (52p)

LOUDSPEAKERS FOR THE IC12
Sin 8 ohm 11.10 (30p) Sin x Bin 8 ohm. (1.55 (40p)
PREAMP KITS FOR THE IC12
Type 1 for magnetic pickups. mica and tuners Mono
model. £1.35 (27p) Stereo model. (2-40 (38p). Type 2
for ceramic or crystal pickups Mono 05p (19p) -
Stereo tl .30 (25p)
SEND S A E FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAINS
The most versatile battery
eliminator ever offered
Switched output of 3. 41,
6. 7+. 9 end 12V et 500mA.
C3.90 (66p).
Other eliminators stocked
250mA-3 way switched
model giving 6. 7} end 9V,
(1.95 (60p).
50mA-6V. (2 (40p). 9V.
fl (400). 7jV cassette type
(1.55 (40p). Double 6V
6V. t2-50 (45p). 9V ,- 9V,
f1-50 (45p).

S-DECS AND T-DECS
S -DEC (1.95 (35p)
T -DEC (3.113 (55p) 1 p
'A -DEC A £3.99 (58p)
u -DEC B [11.99 (88P) ,i

IC carrier. 16 dil-plain.
alp (6p). with eocke tl . 7 PlirW'----------' .-."'.71..
(MP), 10 TO5-plein. lip
(16p), with socket. MN
(25p),
Experiment guides A(1 -S0 (36p). 0(1.77 (39p). C 90p
(25p). D (.240 (45p) E t4.20 (63p)

SWANLEY ELECTRONICS
P.O. Box 68, Swenloy, Mint BR8 8T0
VAT change, please deduct 2% from ell prices
Pease add the sum shown in brackets after the price
to cover the cost of post and VAT.
Official credit orders from schools etc welcome
No VAT charged on overseas orders

POWER
SLAVE

COMPONENT KITS FOR
THESE EXCITING PROJECTS
Cp STAMP BRINGS DETAILS

RHYTHM GENERATOR

SYNTHESISER
9BA.N818TORS
BC204 lip
BC209C lip
BCI82 10p
BCI84 I 1p
BC2I2 14p
BC214 16p
BC213 15p
BC2I 3L 15p
2N2484 24p
2N2904 30p
2N2905 27p
2N2219 21p
2N3054 100p
2N3055 65p
High Voltage
MPSLOI 39p
MPSL5I 4Ip
MPSUO7 69p
MPSU57 83p
SDT9203150p
FETS
2N3819 46p
2N5459 60p
DIODES
IN5401 lip
1N914 Sp
BA I 48 25p
ISJ50 11p
I GP7 10p

NOISE
DIODES
ZIJ 53p
ZIM 12.0p

RECTIFIERS
REC4IA 120p
REC43A I39p
REC46 155p
REC70 40p
EA100/10

100p
MDA942A11

110p

VOLTAGE
REGULATORS
MVRIS 2.00p
µA7815 220p
723 180p
ARRAYS
ML3046P 75p
CA3096AE 120p
OP. AMPS
741 37p
748 48p
FETMOPA 450p
SPECIAL
PURPOSE
LINEARS
SG3402N I74p
SG3402T 174p
SG1495D 290p
MFC6040 100p
T.T.L.
74001
7402 N
7404N
7410PC
7420N
7430PC
7447PC
7473N
7475 N
7476N
7489N
7493PC
741211
74122N
74I23N

29p
313p
27p
24p
24p
23p
89p
48p
75p
49p

660p
89p
85p
80p

144p
74150N 210p
RESISTORS
2% METAL
OXIDE
16p for 5
5% CARBON
FILM
9p for 5

POWER SLAVE
P.C.B's
Designers Layout
Master Board 611.65
Stabiliser LI.10

HUTCHINSON
TONE CONTROL
(with data sheets)
Few only at 95p

Please add 8 / to
final total of °flier

TRANSFORMERS
220/240V Pri.
Min. type.
0-12; 0-12V 1, 6VA
0-20; 0-20V o 6VA
/1.84 each
0-19, 25, 33, 40. 50V
co 500mA L1.35
0-17-5V I .6A (.2.73
0-25V 2A -1-0-25V 2A

16

HEATSINKS
Marston type for
POWER SLAVE 65W
and 100W versions.

1245 each
Type 154 for TOS

9p each

CONSTANTAN
WIRE
0 03 ohms/cm as
specified for the
POWER SLAVES.
20cm lengths 10p

POTENTIO-
METERS
MIN MOULDED
CARBON
24mm dia.

LINEAR 5k 11;10kn;
25k ; 50k n ; 100k fl ;

IM.

LOG. 10k O; 25k11;
50k 0 all at 21p each
GANGED. 100k0
lin; Ski) log; lOk fl
log. all at 78p each

SEMI PRECISION
W/W
lkil.1W 52p

PRECISION 10
TURN
10k 11 Spectrol 13
lk 0 R.S. TYPE [3.40

CAPACITORS
Tubular Electro. 14p
25V. 25µF, 47µF
100µF 16p, 470µE 3.9p
1000µF 46p
50V. 1000µF 57p
63V. 10µF 12p
I 00µF 24p

HIGH RIPPLE
TYPE
3300µF 63V L1.20
7100µF 40V 75p
1 0000µ F 40V 11.44

C280AE SERIES
0.01;0015 4p
0-022; 0.033: 0 047
0-068 Sp
0-1; 0 15; 0.22 6p
033 9p
0.47 10p
068 14p

BEAD
TANTALUMS
0.1; 0.22; 0.47; I.0;
2.2; 4.7 all at 35V
10/6.3; 10/16; 10/15;
22/16; 47/6-3; 100/3

I8p each
POLYSTYRENE
10; 47; 470 6p
680; 1,000; 1.500;
3.300 7p
I 0,000 1 I p

MI DG.W(C.
SWITCHES
28mm dia. IP 12W;
2P 6W; 3P 4W; 4P
3W. 43p each

MAKA TYPE
DETENT
MECHANISM

PRINTED CIRCUIT 6Ip
ELECTROLYTIC WAFERS: IP 12W:
4.7/40V; 10/63V 2P 6W; 3P 4W; 4P
22/40V; 47/40V 3W; 6P 2W

13p each 39p 9ach
I 00/63V; 470/16V SPACERS Ip

23p each SCREENS 3p

EATON AUDIO
P.O. BOX 3, ST. NEOTS
HUNTINGDON PEW 3JB

TERMS: MAILORDER
ONLY. C.W.O.
Cheques or P.O.'s pay-
able to Eaton Audio.
Orders over L5 free of
P.&P. Othrwi se please
add 10p in the LI.

Buy it with Access

r
FLAME UPTO

5.000.F !
"' /

E13.95

Precision tool using
combination of bto
time sod compressed oxygen or microns"x.
A pencil lead thin flame size Adjustable to
5,000°F Cuts metals. welds. brazes and
solders gold. silver. Ideal dee-irk-lees.
opticians. dentists. silversmiths. modelling.
jewellery. clockmakers. Up to 40 minutes'
use on fuel supplied. Replacement set of 2
micron°, I butane cylinder. LI-SO extra
inc. post. Our Prke 113.95 - 4Op. p & p
Seed 014-35.

See clone -op work with
less eye 'vele and
Fatigue. Lightv.eight
adjustable headband
Powerful optically
ground lenses from
Continental glass-

works. Can be worn over normal glasses
An esseet al aid in modelling, industry.
home and workshop Stamp collecting
ev.ellers watchmakers and any fine work

x magnification t665 - dip p & p 3

* model 65p extra. State model.

TWIN -BEAM SPECLAMP-Worn just like a pair of spectacles Two powerful spot
lamps illuminate working area. Can be worn with Binocular Milliliter. Battery operated
Only 02.75 - 10p p & p Send 02-55.

JOHN DUDLEY 8 CO. LTD. (Dept. PE10), 301 CrIcklewood Lane, London, NW2
Tel. 01-459 5917. Callers welcome. Easy Parking.

PUBLISHER'S
ANNOUNCEMENT
Due to production difficulties existing
at the time this issue went to press, we
strongly advise readers to check with
advertisers the prices shown, and avail-
ability of goods, before purchasing
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POCKET CALCULATOR
8 DIGIT DISPLAY WITH 100 DIGIT STORE CAPACITY

* NEVER LOSES INFORMATION OR OVERFLOWS
* CALCULATIONS FROM I0-"- 10" ACCOMPLISHED
* FULL BUSINESS, SCIENTIFIC AND BASIC MATHS FUNCTIONS
* FLOATING DECIMAL-CONSTANT (RANDOM ACCESS MEMORY)
* CORRECTION OF ENTRY AND FUNCTION ERRORS
* RECALL OF LAST ENTRY
* FULL REPLACEMENT SERVICE FOR

6 MONTHS
* WORKS FROM A 9V RADIO BATTERY
* COMPLETE WITH CASE AND INSTRUCTIONS

"SHARP 12"
THE ARISTOCRAT OF PORTABLE TELEVISIONS

* FROM THE INTERNATIONALLY FAMOUS SHARP AUDIO
& ELECTRONICS CORPORATION

* INSTANTLY TUNABLE IN ALL U.K. AREAS

* MAINS OR I2V BATTERY
* ALL SOLID STATE CIRCUITRY FOR RELIABILITY AND

INSTANT WARM-UP

* REMOVABLE SUN SHIELD
* IMPECCABLY STYLED CASE IN OFF-WHITE HIGH IMPACT

ACRYLIC WITH FOLDAWAY HANDLE
* COMPLETE WITH MAINS LEAD, PERSONAL EAR PHONE

AND UHF AERIAL

* GUARANTEED FOR I YEAR

* RECOMMENDED RETAIL PRICE
£75.95 (Inclusive of V.A.T.)

OUR PRICE

£4395

OUR PRICE

BASF
CASSETTE
RECORDER

* THE LATEST HIGH QUALITY PRODUCT FROM THE RENOWNED
GERMAN BASF COMPANY

* STYLISH, COMPACT MAINS OR BATTERY OPERATION
* SUPERB TONE AND PROVISION FOR EXTERNAL LOUDSPEAKER
* BUILT-IN HIGH SENSITIVITY CONDENSER MICROPHONE AND

PROVISION FOR EXTERNAL MICROPHONE
* PIANO KEY CONTROLS, RECORD METER AND AUTOMATIC

RECORD LEVEL CONTROL
* SUPPLIED WITH CARRYING CASE, MAINS

LEAD AND 3 PIN DIN -DIN LEAD
* RECOMMENDED RETAIL PRICE £3635

(Exclusive of V.A.T.)

OUR PRICE

£2995
TERMS (TRADE AND BULK ENQUIRIES WELCOME)
* PRICES DO NOT INCLUDE V.A.T.
* PAYMENT WITH ORDER ONLY
* TOTAL PAYMENT - COST OF GOODS + PIP -I- 8% V.A.T.

POSTAGE AND PACKING
TELEVISION --C 1.25
CASSETTE RECORDER -El
CALCULATOR --35p

[11ETE] P.O. BOX 14  ABINGDON  OXON
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BI-PRE-PAK
z

B I

SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

EX G.P.O.

/%/.////////%
Telephone
Corner

COMPLETE TELEPHONES
NORMAL HOUSEHOLD

TYPE

Only 99p

TELEPHONE DIALS
Standard Post Office type. Guaranteed in

Only
king order.

POST & PACKING 16

P. & P.
45p each

r

Tested and
Guaranteed
Paks
B 79 4 IN4007 Sil. Rec. diodes.

1,000 PIV I amp. plastic SOp

I381 10 Reed Switches, V long I"
dia. Highspeed P.O. type 31fp

H35 100 Mixed Diodes, Germ. Gold
bonded, etc. Marked and 30p
Unmarked

H38 30 Short lead Transistors,

H39

H41

M63 4 40361 Type NPN Sil. 5013
transistors TO.5 can comp. r
to H66

M66 4 40362. Type PNP Sil. tran-
sisters TO -S can comp. to r
H65

Unmarked
Untested Paks

so PNP,rrlaAne;.:TrFtristors

NPN Silicon Planar types 50p

6 ig'r!ir9aifi,d2cir.Ourirp:irtiCs945 SOP

2 13° yi 3di 02 Transistors3C ' men- S 0 P

B 66 ISO Germanium Diodes
Min. glass type 50p

B 83 200 Transistors, manufacturers'
rejects,ejects, AF, RF, Sil. and
Germ.

B Ed 100 Silicon Diodes DO -7 glass
equiv. to 0A200, OA202 avp

B 86 100 ?ris141134ioadneesi;74'i6 typesmi SOp
H2O 20 BY126/7 Type Silicon Recti- SO

Piersers I amp. plastic. Mixed a.
volts

IS 2174,r.ITslrIgl"
PNP,

50p
Can

B 67 10 38I9N Channel FET's plastic 30p
case type.

H34

Make a rev counter
for your car

The "TACHO BLOCK". This encapsulated
block will turn any 0.1 mA meter into a

linear and accurate
rev, counter for
any car with
normal coil
i nition system. 21 each

00

Electronic Transistor
lete Kit

Ignition £6.60
Ready built and tested unit E990 ind. V.A.T.
Now in kit form, we offer this "up-to-the-
minute" electronic ignition system. Simple
to make, full instructions supplied with these
outstanding features. Transistor and con-
ventional switchability, burglar proof lock -up
and automatic alarm, negative and positive
compatibility.

E ion Telephones. Ideal for children's
toys, 70p each. P. & P. 25p.

New X Hatch
Our new vastly improved Mark Two Cross

Hatch Generator is now available.
Will align the colour guns on a colour TV
receiver. Featuring plug-in ICs and a more
sensitive sync. pick-up circuit. The case is
virtually unbreakable-ideal for the engineer's
toolbox-and only measures Sin x Skin x Sin.
Ready built f.n.95 Complete P1.115
unit only La Kit L

(includes P. & P. but no batteries)

LM3 0
AUDIO IC

We have just received a large consignment of
LM3130 ICs. These are specially selected to a
higher grade and are marked with the num-
ber SL60745.
This fantastic little 3w audio IC only requires
two capacitors and two potentiometers to
make an amplifier with volume and tone con-
trol. The quality is good and has to be heard
to be believed.
Oar 'Pedal £1 each complete with data
prim and projects book

wSC

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

Ihr very popular 4p Translators
TYPE "A" PNP Silicon Alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN Silicon, similar ZTX300

TYPE "H" PNP Silicon, similar ZTX500
range.

8 RELAYS FOR £1 P & P 271P

Tuner.TV Units
Brand new by a famous

manufacturer
£2.50Datat-

111

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

1-12 13-25 26-30
40 watt 20p IBp 16p
90 watt 24p 22p 20p
Range 2 VCE Min. 40 HFE Min. 40

1-12 13-25 26-50
40 watt 30p 2.8p 26p
90 watt 3Sp 33p 30p

Please state NPN or PNP on order.

HIGH-SPEED MAGNETIC COUNTERS
4 digit (non -reset) 4 x I x I" 30p.

INTEGRATED CIRCUITS. We stock a
large range of I.C.s at very competitive prices
from 10p each). These are all listed in our

FREE Catalogue, see coupon below.
METRICATION CHARTS now available.
This fantastically detailed conversion cal-
culator carries thousands of classified
references between metric and British (and
U.S.A.) measurements of length, area,
volume, liquid measure, weights, etc.
Pocket Size, 15p, Wall Chart, 18p.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 15p each 1 Now new low
16 pin type at 17p each J profile type.

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

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

Our famous P1 Pak
is still leading in value

Full of Short Lead Semiconductors and
Electronic Components, approx. 170. We
guarantee at least 30 really high quality
factory marked Transistors PNP and NPN,
and a host of Diodes and Rectifiers mounted
on Printed Circuit Panels. Identification Chart
supplied to give some information on the
Transistors.

Please ask for Pak Pl. only50p
Please send me the FREE Bi-Pre-Pak Catalogue

I enclose large S.A.E. with 5p stamp

NAME

ADDRESS

Please add V.A.T. at Current Rate
MINIMUM ORDER 50p. CASH WITH
ORDER PLEASE. Add 15p post and packing
per order. OVERSEAS ADD EXTRA FOR
POSTAGE.

BUY THESE GOODS WITH ACCESS

BI-PRE-PAK LTD Dept.A. 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE ' SOUTHEND (0702) 46344.
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Sensational lighting effects
at prices you can afford!

FEATURING: -

Our 3 -Channel Sound -Light System.
With controls for each channel and a master sensitivity

control. It has a metal case. 11"x 6"x 3" and 1500W per
channel. All for only £16.80.

Introducing also our Single Channel Version for
either bass, middle or treble frequencies.

And that's only E6-95.

Of course, things get more exciting with our Bass
Triggered Variable Strobe Effect. With this unit you get
the basic sound to light effect or an adjustable strobe effect.

But the most amazing th ing is that this unit can combine
these effects.This gives you a strobe effect whose flashing rate
is controlled by the changes in music intensity!
This effect is truly Sensational and it costs only £25-00.

Want to know more? Send a S.A.E.to Soundlite Systems
for full details ofthe rest of ou r extensive range of strobe effects,
spot banks and sound to light converters.

Professional standards at competitive prices.
Terms C W.0 mail order only to J. Tate. 17 St. Andrews Crescent. Harrogate.

Yorks. HG2 7RT. Postage included.

NEW PE
SCORPIO

Mk. 2

Following the phenomenally successful Scorpio Capacitor -Discharge
Electronic Ignition system introduced in 1972 and proved by many
thousands of satisfied motorists, we are happy to announce avail-
ability of all parts for the PE SCORPIO Mk. 2-
 Now with added R.F.I. suppression.
 Fully machined and painted die-cast case with AMP termination

connector block.
 Custom wound transformer.
 NOW AVAILABLE IN 6V. and I2V.
 Suitable for all types of Cars, Boats, Go -Karts, etc.
 Promotes easier starting -even under sub -zero conditions.
 Improves acceleration, gives better high speed performance and

quicker engine warm up.
 Eliminates excessive contact breaker burning and pitting.
 PROMOTES FUEL ECONOMY.
Construction of the unit can easily be completed in an evening -
installation should take about half an hour. A complete complement
of components is supplied with each kit together with ready drilled,
roller tinned professional quality fibreglass printed circuit board.
-Uses original plugs, points and coil. -No special parts or extras
required. (Case size: Thin x 4fin >. 2in)
 All components available separately.-S.A.E. with enquiries.
 Construction manual available separately 25p.
Cost El 1.78 incl. carr. and ins. or ready built and tested C1410.
Conversion kit from Mk. I to Mk. 2. For constructors already
possessing Mk. I Kits. -Miniature P.C. assembly II incl. carr. and
ins. With full conversion instructions.

PLEASE ADD VAT TO ALL U.K. ORDERS
(Carriage at cost outside U.K.-Export enquiries welcome.)

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET

WALSALL, Staffs WSI I UZ
IMIMMT1l

ALL PRICE
SPEAKER BARGAINS
EMI 13in X Bin 3 8 or 15 ohm

Plain 2
With Co-Alial Tweeter 2
Twin Tweeter 3

Type 350, 8 ohm, 20W 7

61in, 8 ohm, lOW 2
81n, 8 ohm, 10W 3
12in, 8 ohm. 20W
Bin x Its, C/Meg. 5W 1

8in x 5in. Dual cone 8 ohm,
IOW

ELAC Sin 8 ohm Dual cone 2

S INCLUDE V.A.T.
2 ELAC 10in 8 ohm Dual cone 340

GOODMANS lifin 8 ohm Dual
.05 COO! 2.15
.20 PANE, Tin x 4in, 3 or 8 ohm 1.00
70 CELEST1ON Sin, 15 ohm 1.56
.50 ADASTRA 101n, 8 or 15 ohm,
.40 lOW 3.45
.75 BAKER GROUP 25 191n, 8 or
70 15 ohm, 25W 7.50
.25 P. & P. 030

5in, 8 ohm, C/Meg. 0.136
45 2f In, 8 ohm or 64 ohs, 0.50
25 P.O P. 0.16

TWEETER AND CROSSOVER
EMI 3fin, 3 or 8 ohm Cadag. 1.00
Cone Tweeter 8 or 15 ohm, IOW E40
Cone Tweeter 8 ohm, 3W 1.45
Horn Tweeter 8 ohm, '20W 6.40

Dome Tweeter 8 ohm, 30W 5.40
Crouovers CN23 (3 ohm), CN28

18 ohm), CN216 (16 ohm) 1.10
P. A P. 0.15

KIT FORM CABINETS, TEAK
VENEER. 12in x 12in x bin with Sin,

Bin x Sin or 6f in and 31/In
cutout 245

17In x 10in x gin with 8in or

13in x flIn cutout
18in x 1 lin x gin with 13in x

8in cutout for EMI 350
P A P. each

8.60

4.25
0'45

MICROPHONES
0170 Planet stick metal,

switch crystal 1.65
DM160 Dynamic omni-dir, ball

metal 8.86
CMG 50K/600 ohm, uni-dir,

ball metal 5.75

TW209 6.75
CONDENSER MIKE 600 ohm,

unidir 9.35
Cassette Stick Mike with R.

Control on/off switch (2.5
and 3.5mm J/Ply) 145

P. A P. 0 20

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

spare Bib. etc.) 3.30
1.90 X25 25W (low leakage) 1.90

P. a P. 0.10

CARTRIDGES
AC08 0P91/211C or OP91/88C

Stereo comp.
0P93/1 Stereo crystal
OP94/1 Stereo crystal
OP95/1
GP96/1
GP101
GP104

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

BSA SC5M Stereo ceramic

SX6H Stereo crystal 1.70
SX6M Stereo crystal 1.70

1.00 E511 Mono/Mere° 1.40
1415 RIM Mono/stereo 1.40
1.65 GOLDRING 0800 9.85
1.35 0880 2.96
1.65 0800E 745
0.80 STYLI FOR ABOVE P. 8 P. 0.10
1-65 Sapphire tillp D. Diamond 1.26

STYLI FOR OOLDRING
1.70 G800/0850 1.90
0.80 0800E 5.911
2.70 P. & P. 0.05

BATTERY ELIMINATORS
240V input 6, 7.5 or 9 30001A 2.75
121 ii e. input (please NsecifY

output) 6. 7.5 or 9 d.c. output
at 300mA 545

P. & P. 0.15

TAPES Stud.
5in 50p
5fin 65n

LP DP 7in 86p
65p 85p P. a P. 1-3 each
80p 1.15p 4 or more lot

1.16 1.56
0.09
030

LOW NOISE CASSETTES
1-5 6-10

i-00 35p 33p
C90 45p 48p
0120 55p Sop

11-20
30p
40p
50p

Cassette Head Cleaner
P. 9 P. 1-5 each
8-10 lot
11-20 poet free

046
0.03
0 15

PLASTIC LIBRARY CASES Inc in Reels 0.25
5in Reels 0-18 CASSETTE CASES 0.10
5fin Reels 0.22 P. & P. 1-3 each Sp; 4 or more 0.20

BIB ACCESSORIES
Tape Editing Kit, Rel. 23 1.25
Recording Tape Splicer, Ref. 20 1.15
Casette Tape, Editing, Ref. 24 1.40
Cassette Salvage Kit, Ref. 29 0.40
12's Cassette Case, Ref. 34 1.60
Stylus Balance, Ref. 32A 1.16
Spirit Level, Ref. 46 0.50

Stereo Test Cassette 1.90
Groove-Kleen Record Cleaner 1.90

P. A P 0.10

SPECIAL OFFER
SINCLAIR CAMBRIDGE
CALCULATOR (Batt.)
* 4l* x 2" x ", wt. 3f oz.
* FLOATING DEC. POINT
* ALGEBRAIC LOGIC
* 4 OPERATORS with CONSTANT
* 8 DIGIT DISPLAY

Build £19'95 Kit £14.95

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

Subject to manufacturers' increase and availability

Mail Order Department PE/
P.O. Box 470, Manchester M60 4BU
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COMPLETE NEW RANGE

00SI) 00
ecl G.000Digital Clocks 6 digit 12/24 hr. All solid state-

liwo professional presentation Kit
Fully Built

Frequency Counters 6 digit 30MHz Kit

New type-high reliability 6 digit 220MHz Kit

All

Built

Built

items for PE Rondo are available from us - as are Metal
Boxes, Components and all sorts of things.

I 1 I SVE
A

Calculators by Advance 88-2 memory, °0, V, etc.
complete set with batteries and charger

162-desk machine -2 memory

'Studio Electroni cs

RAPID ORDER

/*PLEASE TEAR OUT

Limited offer
£115 inc. VAT
£145 inc. VAT

£2950 + VAT
£3350 + VAT
£45 + VAT
£55 + VAT
£75 + VAT
£97 + VAT

P.O. BOX 18 HAR LOW I
CM 1B 6SH ESSEX.

elephme Harlow(std 02 7 9) 2 54 5 7

ADDRESS

P110)74

TRHfilPllS
MONEY BAC K IE NOT SAT IS F I ED
all brand new full spec. Top grade.

Free fabulous NEW/ catalogue. Send S.A.E.

draa p.8- CU lip! TilLA7 8clip22p
Ble,if panel clip &RED LED 28p. GREEN &clip 59p
INFRA RED LED El. (('photo amp44p.& amp/switch 85p

LE01,-3 0-9DP.D11.. £.1 -6 9
51 in it roil t vpe 0-9dP1)11.E119. SOCKETS 13p.
Digital Display

1E 0101TAL ELOE1iciiips.
Texas et( with 4displays1:12.6displays&chip£14. pc.bu.49
Mostek date & alarm chipswith 6displays £19.

parts &case.National chip. 4digit £20.6x£23.1
with t e 4; r ed C

'GAS sent4.. 4 £69
741:8pin 29P., to99 & 14pin 27p 748 33p 709 21p fully

£8710 35p 723 59p. 555 timer 79p ZN414 rx.£110 built
703 if if 2RP int 1310 & led 2.76 mc 1339 f120 TAD1008. if £2
lAMP+ REGULATOR 7 805,5(&7-20)V.alsot2 & isv £149
AUDIO AMPS:mfc4o oo 50p;1&2WEI.19;31,VE129;6W---

Calculator
hat t/maim
froinC25

gates 7400 etc I6P 7413 321' 7447 £125
7470/72 321' 7474/76391' 7490 63P
749269P 74121 49P. & al 1 others in cat. 1YJ711Y lose prices.
NEW 16pin counter/driver 90/47 £225 DALO pt.b.PEN 69p.
DIL SOCK ETs :Prof etional /Rold P.Pins hi or lo Prof ileB,I4,16 Pin 13P

2113055 33p.fsur £1. BC107,11C1011,11C109 all 7p ea
15914 3p ZENERS BZY88 8p.1A RECTS 50v 31P 400v 5p.BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p 4411,E 25P 8C182/3/4 10P
Bc212/ 3/ it 1 1 p BCY70 13p BD131/2 35p ea. BFY51/2/315PT1543 25p
252926 Dy_ 7p 2N3053 15p 253702/3/4/5/6/7/8/ 9/ 10/11 all 9p ea

283904/6 14p HEATSINKS 51/T05 18f/T018 5p.T03:4YI 29p TV) 14p
CAPACITORS 210,30,100uf 5p.DISCS 4p.VRESF.TS 5p .CARBON -
POTS I IP Sw. itt hI I P.Dual SSP. ULTRASONIC TRANSDUCERS £2ea

FLUORESCENT UGH TS,SW.13"12VOLT £2-59
ADD 107 VAT TO PRICES. P&P 10P (AVOI

Elli33 10.3 LIS 58-60 GROVE ROAD, WINDSOR .

TTL

SYNTHESISER
Modules by Dewtron

.4 I 1 III I 1 091 I \\\

The synthesiser illustrated was built using Dewtron
modules, as sold to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules. some of extremely precision
design. e.g. VCO-2 log -law oscillator: 3 -wave o/ps;
sample/hold/envelope module, pitch -to -voltage
module allowing a whole equipment to "play itself" in
unison/harmony with any solo input or voice. Modules for
sequencer construction, too. Famous "Modumatrix'
patching system makes other patching a thing of the past'
Send just 15p for full catalogue to:

D.E.W. LTD.
254 Ringwood Road, Ferndown

Dorset BH22 9AR
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Practical Electronics Classified Advertisements
RATES: 11p per word (minimum 12 words). Box No. 30p extra. Semi -Display £8.50 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

SITUATIONS VACANT

WIRELESS TECHNICIANS
There are vacancies at the Home Office Central Communications
Establishment and London Region Depot both of which are situ-
ated at Headstone Drive, Wealdstone, Harrow, Middlesex, also at
Rochester Row, London, SW I for Wireless Technicians to assist
with the installation and maintenance of VHF and UHF systems.
Ability to drive a car and possession of current driving licence is

desirable.

PAY: inclusive of an optional interim addition is £1,370 (at 17) and
£1,965 at 25 rising to £2,309 (plus £110 Outer London Weighting
at Harrow and £228 Inner London Weighting at Rochester Row).
Generous leave allowance, good pension scheme and good pros-

pects of promotion.

QUALIFICATIONS: City and Guilds, Intermediate Telecommuni-
cations Certificate or equivalent.

Vacancies also occur from time to time in various parts of the
cou ntry.

For further details phone or write to:

MR. C. B. CONSTABLE
Directorate of Telecommunications

60 Rochester Row, London, SW I P 11X

(Telephone Number 01-828 9848. Extension 734)

MEN !
£70 p.w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct -from -
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £3,500 + p.a.
After training, our exclusive ap-
pointments bureau - one of the
world's leaders of its kind - intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre
T62, Oxford House

9-15 Oxford Street, W.1
Telephone 01-734 2874

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. Ii1N4;:-:
P.XTENT AGENt'N' 1,1AiirrEi) (E,t. 1558).
It. '1'. King, Director, 1.I.Meeli.11., Registered
Patent Agent, 146a Queen Victoria Street,
London, BCMV 5A1'. Booklet MI request.
Tel. 01-245 6161. Telex 59:1506.

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 20p. S.A.E. enquiries.
TEI,Il AI, II Maiiilland Hank, Preston.

SERVICE SHEETS for over 6000 models of
TelevisiMIS. It adios, Transistors, Stereo, Tape
Recorders, Record Players, etc., at only 30p,
plus 5..1.K. with free Fault -Finding guide.
Over 50,000 sheets in stock for 10,000 models.
S.A.E. enquiries. Catalogue 20p plus S.A.E.
HAMILTON RA IMO, 47 Bohemia Road, St.
Leonard..., sussex. Telephone Hastings 429066.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

BOOKS AND PUBLICATIONS

UFO CHARTS: Wave Predietion. 49p: Daily
Flight Pattern, 44p; Map, 44p TV 1-F0 Detec-
tion, 2 Optical Circuits, 55p. Propulsion
Theory. 55p; "Anti -gravity", 55p; Detection
Circuits: Transistor Optical, Sep; Radiation/
Optical. 40p; Microdefector (memory, 1.141

Autierecoril), 75p; Radiation Counter/Tinier.
85p. It ts. B. Highlands, Needham, Suffolk.

P.E. 1965 1970 INCLUSIVE, with binders.
1'.W. 1961 1970 inclusive. Offers to E.
.011INSON, Oxclose Farm, West Rounton,
Northallerton. Yorkshire. 'rel. Eird Harkey
417.

EDUCATIONAL

Take
PART-TIME Physics Degree
CNAA courses with flexible entry requirements in Science or
Engineering which are suitable for mature students are
available at the polytechnics below. Transfer between courses
is possible. Write for details to the Physics Department of
your nearest Polytechnic, quoting reference PD1/1

Brighton Polytechnic
Moulsecoomb Brighton BN2 403 Tel (0273) 67304
Hatfield Polytechnic
PO Box 109 Hatfield ALIO 9AB Tel Hatfield 68100
City of Leicester Polytechnic
PO Box 143 Leicester LEI 9BH Tel (0533) 50181
Liverpool Polytechnic
Byrom Street Liverpool L3 3AF Tel (051) 207 3581
Manchester Polytechnic
Chester Street Manchester M1 5GD Tel (061)236 7784
Newcastle upon Tyne Polytechnic
Ellison Place Newcastle upon Tyne NEI 8ST Tel (0632)26002
North Staffordshire Polytechnic
College Road Stoke on Trent ST4 2DE Tel (0782) 45531
Preston Polytechnic
Corporation Street Preston PRI 2TQ Tel (0772) 51831
Polytechnic of the South Bank
Borough Road London SEI OAA Tel (01)928 8989
Thames Polytechnic
Woolwich London SEI8 6PF Tel (01)854 2030
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C AND 0 EXAM
Make sun you succeed with an ICS horns study course
for C and 0 Electrical Instillation Work and Tech-
nicians. Roclie/TV/Electronics Technicians Tele-
comma Technicians and Radio Amateurs

COLOUR TV SERVICING
Make the most of the current boom, Learn the
techniques of servicing Colour and Mono TV rite
through new horns study courses. approved by
leading manufacturer,

TECHNICAL TRAINING
Homer study courses in Electronics and Electrical
Engineering. Maintenance. Rsdio. TV. Audio.
Computer Engineering and Programming. Moo
self -build radio lilts

Get the qualifications you need to success Free
details from

I lona! Correspondence Schools,Dept. 730U, Intertext House, London
SW8 4U.1. Or phone 01-622 9911

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. It.
WHISTON, Dept. PE, New Mills, Stockport.

LIGHTSMOW PROJECTORS from only 117,
effect wheels front iinly U. Many lightshow
bargains at ROGER SQUIRE'S (Disco
Centre), 17(1 J 'lion Road, London, N.19.
Tel. 01.272 7474,

SUPERB INSTRUMENT CASES by HazeIli,
manufactured from heavy duty PVC faced
steel, choice of 212 types, send for free list.
13AZ ELLI INSTR I'MENT CASES, Dept. 23,
St. Wilfrids, Foundry Lane, Halton, LA2 6LT,
Nr. Lancaster.

B ACK NUMBERS, December 1960 onwards.
For details phone 01-455 7932, evenings.

VALVES, VALVES AND MORE VALVES.
Large stocks 1930-1974, many obsolete. Also
available ninny types of transistors and styli.
Price lists available 15p. COX RADIO, The
Parade, East Watering, Sussex. West
Wit tering 202:3.

B ACK ISSUES OF P.E. AND P.W. for sale.
No 1072. ('over price plus post. Mr. DIXON,
54 Beeeliwood Road, Nuneaton, Warwicks.

RECEIVERS AND COMPONENTS

UNIT IN B ALI CASE. 11 11 Lin.. contains
8 silicon diodes boy 20A. 8 SCRs 3 OR 400V 16A.
Vinkors. 4 small. 2 large. together with other
components. 11155 (60p) N.C. N . 3 assorted
2-3m.. rt .30 (3001. 5 FIGURE RESETTABLE
COUNTER. 18/22V. works on 12V ON (259)
D.I.L. IC. ON PANELS. 10 for Sep (109) COPPER
CLAD PAX. PANELS. 5) s 5)in.. 6 for 50p; 6 9in..
3 for 50p; 11)  Sin.. 3 for 111; 12)  12in . 2 for D.
All post paid SMALL UNIT WITH 411F(51 with heat
sinks. 4 silicon diode. 650V 1)A. 50p c.p THREE
TRANSISTOR AUDIO AMP. Transistor. equiv to
AC128. 0072. Me (10p). 3 for t1 c p 22 -WAY

INO SWITCH WITH RESET. A c men,
operated. 11 (25p) VALUPAKS. P9. 100 arnica caps.
55p. P11. 100 polystyrene caps. 75p. P16. 3 small
panels with 3 uhf transistors on each 31p. Post 12p
Any number of peke Send 10p stamps for list of
Valupaks. Computer Panels. etc Refund on purchase

7Ib ASSORTED COMPONENTS [1.75 e.p.
316 COMPUTER PANELS [1.50 c.o.

J.W.B. RADIO
2 Barnield Creseent, Sale, Cheshire N33 1NL
Postage in brackets. Mail order only.

NEW AND GUARANTEED AC 127, .11' 128,
AC 188, top each inclusive VAT. C. W.O.
plus P. & 1'. 10p to S.R. INTERNATIONAL,
25 Clovelly Avenue, London, N W9 6DT.

PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY-EXTREMELY LOW LEAKAGE
440V AL' 10°0 63V Range
0.1µF (15-X0 1106 j 6°.
0.22µF (II' X 11') 196 047µP 689 46p 36p026pF (II' X I') Up 16µP 66p 66p 46p
6470F x 1"1 71p 2.2µF 80p 65p 55p0.5µF (II- x r) 755 4.7pF 1140 11.05 85p
0138pF (2* x f") 110p 6.8uP 11434 11.29 BUN
LOAF (2' x 1-1 hip 160µP 11.00 1160 11.40

001, (2' x USE 16.00 1E75 11.15 1110

TANTALUM BEAD CAPACITORS-Values available:
0 1, 0 22, 047, 1 0, 2 2, 4.7. 6.8µF at 15V/25V or 35V;
100µF at I 6V/20V or 25V; 2241µF at 6V/10V or 16V;
330µF at 6V or 10y; 4790F at 3V or 6V; 100'0µF at 3V.
ALL at 10p each. 10 for Pip, 50 for H.
TRANSISTORS: BC183/183L lip BF1/50 10p
BCI07/8/9 9p BC184/184L lip BFY51 SOp
BC114 lip BC212/212L 14p BFY52 90p
BC147/819 10p BC647/658A lip AF178 30p
BC153/7/8 I3p BF194 lip 0071
BC182/182L lip BF 197 lip 2N3055 50p
POPULAR DIODES -1N914 Op, 6 for 45p, IR for 11031;
INDIO Sp, (for 46p, 14 for 90p; 1944 6p, 11 for 509,24 for

1N4146 5p, 6 for 17j. 12 for 48p; IN4001 5111; IN4002
Sp, 1540(13 Sip; 154004 7p; 154005 7)11; 1514006 8p;
1154007 8Ip.
LOW PRICE MINER DIODES -40010W, Tol. 5% at
5mA. Values available: 3V, 3.6V, 4.7V, 5.1V, 58V,
Sly, 6.8V, 7.5V, 8.2y, 9.1V. 10y, 11V, 12V, 13V,
13.5V, 15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V. ALL at
7p each, 8 for Sip 14 for 84p. SPECIAL OFFER: 100
Zeners for 1640.
RESISTORS-High stability, low noise carbon film 5r'-
1W at 40°C. 1W at 70°C. Ell aeries only-from 2.2at io
2.2060. ALL at 1p each, 115 for 10 of any one value".0p
for 100 of any one value. SPECIAL PACK: 10 ofeach
value 2.20 to 2.231 0 (730 resistors)
SILICON PLASTIC RECTIFIERS -1.5 amp, brand new
wire ended D027: 100 P.I.V. 7p (4 for 241p); 400 P.I.V. $p
(4 for SOD); 800 P.I.V. lip (4 for 480.
BRIDOZ RECTIFIERS -21 stop: 200V 40p; 359v 46p;
600V 611p.
S UBMINIATURE VERTICAL PRESETS -61W only:
ALL at 66 each: 50 0, 100 0 , 2200, 47011, 6800, 2.354,

]k0,SM. 2.260, 4.760, 6860, 10k I), 1560, 2.60,
47k 0 , 100k 0. 2500 , 6806 O. IMO
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW LI. ALL EXPORT ORDERS ADD
COST OF SEA/AIRMAIL.

PLEASE ADD 8°' V.A.T. TO ORDERS
Rend S.A.E. for lists of additional ex -stock Items.
Wholesale price lints available to bons HP 1,1/11pAldr,

MARCO TRADING
Dept. E.10, The Old School, Edstarton,

Er. Wein, Shropshire
Tel.: Withal] 464 (STD 094 x7.2)
(Props.: Minieost Trading Ltd.)

BUILDING YOUR OWN HI -Fl
AMPLIFIER?

WHY NOT USE A PROMSIONAL CASE?
We have limited number of high quality case
siwernblies valued et over C15.00 which must be sold.
LOOK AT THESE FEATURES:

 Ready punched steel chassis
3 piece, leak red case

 Screen printed front and reef plate*
 Fug compliment of hardware

FRONT PANEL
Function switch for P.U./TAPE selection. MONO/
STEREO and SCRATCH FILTER switches. Bass.
treble. volume and balance. On/off and neon indicator
B ACK PANEL
P.U. Input socket. Tuner input socket. Tape in/out
socket. MAGNETIC/CERAMIC switch. Speaker out-
put sockets Headphone Output socket. A.C. outlet
socket. Fuse holder and mains lead.
HARDWARE COMPLIMENT Include
Push button switch rkila. sockets. knobs. plastic feet,
e lid switch. neon indicator. screws. nuts etc.
COMPLETE KIT OF PARTS ONLY UM POST FREE.
READY (WILT and TESTED 1.211 POST FREE

(10 watts R.M.S. per CHANNEL)

S .A.E. for full Set.

SOUND ELECTRONICS
(NEWCASTLE) LIMITED

43 Hasten Grove. Newcastle upon Tyne, NES SNP
Tel (015321 650108

DRY REED INSERTS

-GEEMEMB-
Overall length 1.85' (Body length 1.1").
Diameter 0'14'. Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; /411 per 100; c30.23 per 1,000;
C375 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/411 Portland Road. Worthing. gasses 0903 34897

LED LID LIGHTIMIPPINS

clip 0.126'
1p 5.20'

Wilk Data All

LID LID
YELLOW

Up Sip
UM Up

S.A.E. + Op

DIODES
RED GREEN

17p
109

data separately.
AC197 Opp 253702 121 15914 SpAC128 Sep 2N3704 lip IN4001 OpAF117 Up 2N2926(11) 7p 1194002 OpBC107 1415 2E2925(0) lip I/54148 4pBC108 IN TI643 Up 0A4- OpBC109 14p MFF102 Sip omli 7p
BCY70 17p 253819 lip 0A91 SpBCY71 1141p

BCY72 1SP
BFY50 111111

0071 109

555 a
TIMER '7 ,4.1 P

0A200 Sp

COMPUTER
PANELS lip

25708 lep
253063 IN

8 x 0C43
or OET875Z21414 9'10

253065 - 110p IC radio chip +24 OAS]

Prices inclusive+P.& P. 10p CWO

ISLAND DEVICES, P.O. BOX 11

Margate, Kent CT9 1QX

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Veroboard 7" 5"app.0.1Matrix,2 for LI.10
P.P. 12 3; 0.15 Matrix, 75p each.
12 Volt I Amp Trickle Charger. E1.85 P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 24 x 2x 14 in with
circuit, L1.374 inc. P.P.
Crouzet Geared Motors, 30 r.p.m. New,
[144 inc. P.P.
UHF TV Tuners. Transistorised, LI.65
inc. P.P.
Panels with I.C's on 74p per I.C. min.
order 10 1.C's.
Transformers. 7.5V 7.5V 4A, 88p inc. P.P.
I2 -0-12V, 100mA, 90p inc. P.P. 9-0-9V,
100mA, 90p inc. P.P. 29V 50mA, 70p inc. P.P.
Brand new Boxed Rola Celestion Re-
entrant Speakers SD 25 with 100V line trans-
former fitted 15n without transformer £14
inc. P.P.
Transformer. 45-0.45V, approx. 2 amp,
L250 inc. P.P.
P.C. Board. 55, 54 x 54in, 10 for 70p inc. P.P.
lEG I Scope Tubes with base and Con-
nections, 13 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.G. input. With instructions.
Brand new, E2 inc. P.P. Size 3" x 2" x 2".
Power Unit Components Transformer.
18 volt I amp F/W bridge rectifier. 2 1250
mfd capacitors, all new LI25 per kit. P.P.
Electrolytic Capacitors, 4,000 MF,50 VW,
44" x II" 75p. inc. P.P.

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V-047, 1, 2.2,4.7, 10 mF, 4p; 22, 47, 41p; (50y, Up); 100,
Sip; (50V, 7p); 220, Up; (50V, 9p). Subminiature
bead -type tantalums 0.1/35V, 0.22./35V,
0.47/35V, 1/35V, 2.2/35V, 4.7/35V, 10/16V,
22/16V, 47/6V, 100/3V, 9p. Mylar Film 100y
0.001, 0.002, 0.005, 0.01, 0.02, 21p; 0.04, 0.05,
3p. Mullard Tubular Polyester 400V E6
series, 0.001-0.022, 3p; 0.033-0.1, 4p. Mullard
miniature C333 ceramics 11.12 series 2% 1.8pF-
47pF, 210; 56pF-330pF, 3p. Polystyrene 63V.
E12 series 10pF-1000pF, 2Ip; 1200pF-
10000pF, Up. Miniature Highstab Carbon Film
Resistors *\V E12 series 5% m-iomn (10%
over 1M11), 1p. Postage Up. Prices VAT
inclusive. THE C.R. SUPPLY CO., 127
Chesterfield Road, Sheffield, S8 ORN.

SUPER SPACER PACKS containing 150
assorted spacers 1-: and lin long. 4 and °BA
clearance and threaded through types, pluti 150
mixed 4 and 6BA screws, nuts and washers to
fit. 600 brand new top quality components
for only 12.50 plus 20p postage. Lists 7p.
ELECTRO-MECH PRODUCTS, 7 ('hantry
Avenue, Bideford, Devon.

COMPONENTS AND P.C.B.s. Glass P.C.B.s
drilled and tinned to your 1:1 master, 20p per
sq. in. up o 4 sq. in., Pp per sq. in. above.
Single glass board, 2p per sq. in. P. & P. all
orders 15p, VAT inclusive. S.A.E. for com-
ponents list. FIBER CIRCUITS, c/o Irchester
Post Office, lrchester, Northants.
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TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
Olt CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

MISCELLANEOUS

Elbrte opt ii© a-uppCieffa

NEW SHORT FORM DATA
LENSES. For photoelectric devices. intruder
detectors. short-range optical communica-
tion, experimental and laboratory use. Dia-
meters 7-50mm.

ULTRASONIC TRANSDUCERS. Remote
control -TV, radio. lights, doors; burglar
alarms; acoustic wave experiments.
LINEAR POLARISERS. Light valves. psyche-
delic light shows, stress analysis, 3-D
pictures.

CIRCULAR POLARISERS. Red. amber,
green, neutral for glare reduction. contrast
ration enhancement of displays and instru-
ments.

FIBRE OPTICS. A complete range for indus-
trial, experimental, modelling, display
systems. Monofibre 10 thou to 60 thou;
bundles 1-2.3mm.
MARE'S TAILS. For beautiful fibre optic
displays.
LIGHT EMITTING DIODES. Infra -red. red.
amber, green. TO92 and miniature.
PHOTODETECTORS. Silicon phototransis-
tors and Photodarlington.
SPECIAL FREE OFFER. During the month
of October only we will send a FREE RED
LED with our data/price list to readers of
"Practical Electronics'
Send 9 x bin stamped addressed envelope to:

FIBRE OPTIC SUPPLIERS
Dept PE, PO Box 702, London W10 6SL

'I" TREASURE TRACER
PMK III Metal Locator

Yttrium tuning
Britain s best selling metal locator kit
Weighs only 22o.
Bfmalter and earphone operation
Knocks down to only Pin
Prebuilt march coil assembly
Fim transistor circuit
Thoroughly professional finish
You only need edidering Iron. screwdriver.
pliers and snips
As seen on BBC -I I BBC -2 TV

Sand "AL for leaflet

£9  80 8- retied £13.75and gusranteed
P a P 450 090 VAT . P a P 45p CI 10 VAT

MINIKITS ELECTRONICS, 35g LANGLEY DRIVE.
WANSTEAD. LONDON Ell 2LN (Mall Order Only,

ENAMELLED COPPER WIRE
S.W.G. I lb Reel 4Ib Reel
10-14 £1.90 L1.05
15-19 12.00 11.10
20-24 E2.05 £1.15
25-29 £2.10 LI .26
30-34 L2.20 /14.8
35-40 E2.35 L1.35

All the above prices are inclusive in U.K.

INDUSTRIAL SUPPLIES
102 Parrawood Rd., Withington, Manchester 20

Telephone 061-224 3553

SLOW SPEED MOTORS required (about 1 r.p.m.)
any quantity considered. Phone Mr. SMITH,
061-633 3527.

MORE RANGES FOR
LESS MONEY!
AC/DC Multimeter type U4324
A -DC 0.06-3A-6 Ranges.
A -AC 0.3-3A-5 Ranges.
V -DC 0.6-1200 V-9 Ranges
V -AC 3-900 V-6 Ranges.
Frequency In the range of 45 to
20k14z. Resistance: 500 ohm to
5 Mohm-5 range*. Decibel: -10
to *12d13. Accuracy: .2.5%. DC
*4% AC. Dimension: 167 x se
k 83mm.

Only £800

ski.

mlIIiii

zh,

III `
lib ''.""kilt- ill,

SUPERTESTE,F1 680 R ICE
10 Fields Ranges, Pius..-..-,--

. ., . , . ''i
.,...A...:

eried. ., einh

r-

-80
a lot of accessories for
measurements of 500A -AC
100 AiDC- Temperature-
-50C to .200C- Magnetic
fields up to 15 Keene -
Phase indicator- ENT 25kV
Electronic Volt Ohm- raster
Transistor Diode Tester, etc.

Dimensions 128. 95 . 32 mm -
300 grams 20kOhm V Accuracy £1850
1°. DC. Ask for free catalogue Accessories Extra

ALPHANUMERIC NIXIE TUBES 87971
The Alphanumeric
NIXIE tube has the
ability. to display
all the letters of
the alphabet.
numerals 0 thru 9
and special
characters in a
single tube.
From the stand-
point of both read-
ability and elec-
trical characteris-
tics. the Alpha-
numeric NIXIE tube
including * All d c
line characters of equal
solid state drive circuits
light 200 footlamberts
no loss of brightness

Price only 99p!each

-
provides

operation
height
* Readability

brightness
* Character

plus

many unique
* Uniform.
* Memory

in high
* Long

height 20n.

16p P./P.

benefits
continuous
with simple

ambient
life with

SPECIAL OFFER
The Sinclair Scientific.
Logs, trig and arithmetic.

--,
MEI
r..-- i' 'fi

All at the touch of a button.
At last there a a pocket calculator which
gives you log and trig functions instantly.
Full 12 /unction machine.
With the functions available on the

. -

a.
m a e

Scientific keyboard, you can handle
directly log,.. antilogio. sin and amain.
cos and arcos. tan and arctan, automatic squaring,
automatic doubling. ..t, (including square and other
roots). plus. of course, addition. subtrection, multipli-
cation. division and any calculations based on them.
7 -digit scientific notation. 200 -decade range. Reverse
Polish logic and 25 -hour battery life.
Send for further information. £29.50

Add II% VAT to all Item « Hp P&P

ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 20B

Tel. 01-837 7781

NWE
12`1 8 kiv

FLUORESCENT
taftiomminLIGHT

KIT
You can build this reverse polar,, proof light for use in
homes, garages, caravans, for camping, or emergency

Everything; tube. all metalwork, all components,
P.C.B., instructions, etc., is supplied.

Price only £3-19 inc. VAT
DIFFUSER ONL 59p extra inc.p VAT
ORDER NOW TO -

ELECTRONICS DESIGN ASSOCIATES
82 Bath Street Walsall WS1 3DE

Phone 33652

METER REPAIRS. Ammeters, voltmeters,
multi -range meters, etc. Send to: METER
REPAIRS, 39 Chesholm Road, London, N16
ODS.

Build the Willard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 80p)
SEND 5" 7 S A E FOR DETAILS TO:
CROFTON ELECTRONICS
1517 Cambridge Road, Kingston -
on -Thames, Surrey K T1 3NG

PSYCHEDELICATESSEN
is the only way to describe the paradise
of FREAKY gear now available from Boffin.

LOOK!
Kits

NO LICENCE EXAM. Transmitter/
Receiver 1.6.40

Variable -rate, BRIGHT -FLASH, Pocket
Mini -Strobe 12.40

Ready -Made Modules
Maxi -Volt SPARK GENERATOR (I inch

spark), 15,000 VA.... £1.35
Experimental Mini DREAM -LAB-

ORATORY 1240
SENSITIVE non -anatomical electronic

STETHOSCOPE /2.20
Electronic 'VOICE -THROWER' £2.20
GHOST -HUNTING AID 12.20
PEOPLE DETECTOR 12.20
Experimental WATER-FONE 14.40
PSYCHEDELIC MEDITATION AID /240
Bird -Watchers' REMOTE MONITOR /2.20
Psychological CROSS-EYED EARS

Device /4.40
Super SOUND -CATCHER /2.20
(All prices include VAT, packing & postage)
Send remittance to:
BOFFIN PROJECTS

4 Cunliff Road, Stoneleigh
Ewell, Surrey

(Mail order U.K. only)
Or for more details, send 20p for lists, plus

free design project sheet

HARDWARE SUPPLIES -Sheet aluminium
individual sizes or standard packs, drilled to
spec. Screws, nuts, washers, etc., Fascia
panels in aluminium individual requirements.
Printed circuit boards, one-off or small runs.
Printed circuit drafting tapes, etc., 7p for list.
RAMAR CONSTRUCTOR SERVICES, 29
Shelbourne Road, Stratford -on -Avon,
Warwks., CV37 9JP.

AUDIOSCAN, the "do-it-yourself" speaker
mail-order specialists. High fidelity speaker
kits, chassis units, sound absorbent, grille
fabric and much more. Send s.a.e. for bargain
list to: AUDIOSCAN, Dept. PE5, 4 Princes
Square, Harrogate, Yorkshire.

CLEARING LABORATORY, scopes, recorders,
testnieters, bridges, audio, Rio. generators,
turntables, tapelteads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower need-
ing 236.

PRINTED CIRCUIT MANUFACTURERS offer
any P.E. Project P.C. ready drilled. One
Price 65p. C.W.O. Also P.C. production,
Design, Art -Work and Photography under-
taken. Send basic circuit, P.C. layout or P.C.
Master stating quantity required for estimate
by return or Phone: W.K.F. ELECTRONICS,
Dept. P.C., Welbeck Street, Whitwell, Work-
sop, Nott's., S80 4TW. Telephone Whitwell
(Derbys) 695.

LADDERS

LADDERS. "Special Offer" Unvarnished
triples. 9 ft 7in closed to 23ft lin extended,
111852, delivered. Tel. Telford 586644, order,
and pay cash on delivery.
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WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
Baker Group 25 3. 8 or 15 ohm t7.75
Baker Group 35 3. 8 or 15 ohm 01.50
Baker Group 50/12 8 or 15 ohm 012.50
Baker Deluxe 12in &cone 010.75
Baker Major 12in &cone (1.50
Baker Regent 07.75
Baker Superb 014.50
Baker Auditorium 12 £12.50
GloatIon MH1000. 8 or 15 ohm t10.95
Celestion PST8 for Unilex [2.56
Celestion G12M 8 or 15 ohm [12.00
Celestion G12H 8 or 15 ohm 01500
Celestion 615C 8 or 15 ohm 024.00
Celestion G18C 8 or 15 ohm 433-00
Coral 64in cL cone roll surr 8 ohm t242
Coral 8in cLcone roll surr 8 ohm 03-11
EM 13in 8in 3. 8 or 15 ohm 0.225
EM 13in Bin 150 do 3 8 or 15 ohm £2.50
EM 13in k 8in 450 titw 3. 8 or 15 ohm 03.75
EM 13in k 8in type 350 8 or 15 ohm 05.25
EM 13in x 8in 20W bass 0.00
EM 61in 93850 4 or 8 ohm 03.00
EM 5in 98132CP 8 ohm £.250
EM 8 k 5 &cone roll surr 10W 7.2.50
EM 21in tweeter 97492AT 00.25
Eagle DT33 30W tweeter 05.45
Eagle HT15 horn tweeter t3110
Eagle CT5 cone tweeter C150
Eagle CT1O tweeter 8 or 16 ohm 02.54
Eagle M/4110 horn tweeter 03.00
Eagle crossover CN23. CN28. CN216 01.20
Eagle FR4 05.30
Eagle FR65 t7 15
Eagle FR8 09.50
Elan 9 k 5 59RM109 15 ohm. 59RM114 8 ohm 02.50
Elac 61in 6RM171 d/c roll surr C3-50
Elac 6.1in 6RM220 &cone 0215
Elac Sin tweeter TW4 01.21
Elac 10in dicone 10RM239 8 ohm 0210
Elac Bin 8CS175 3 ohm 0250
Fans Pop 15W 12in 04.10
Fans Pop 25,2 25W 12in 05.85
Fane Pop 40W 10in LUSO
Fane Pop 50W 12in t1100
Fane Pop 55 60W 12in t1250
Fane Pop 60W 15in t1300
Fane Pop 100W 18in [2250
Fane Crescendo 12A 100W 12in C2900
Fane Crescendo 12B bass f211.00
Fane Crescendo 15in 100W E3100
Fane Crescendo 18in 150W 049-95
bane 801T 8in do roll surr 0700
Fane 807T 8in de roll surr 0345
bane 808T 8in clic 02.75
Fane 701 twin ribbon horn £23.00
Fane 910 horn [10.75
Fane 920 horn [3550
Goodmans 8P 8 or 15 ohm 0500

Goodman 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodman 12P -D 8 or 15 ohm
Goodmans 12P -G 8 or 15 ohm
Goodman Audiomax 12AX 100W
Goodmans Audiomax 15AX
Goodmans 15P 8 or 15 ohm
Goodmans 18P B or 15 ohm
Goodmans Midas 750
Goodmans Axent 100 tweeter
Goodmans Audiom 100 12in
Goodmans Asiorn 401 12in
Goodmans Twinaxiorn 8
Goodmans Twinaxiom 10
Ref T27
Kef T15
Oaf 8110
Kef 8200
Kett 13139
Kef DNB
Kef DN12
Oct DN13
STC4001G super tweeter
Richard Allan CG8T 8in die rsurr
Wharfedale Super lORSrOD
21in 64 ohm. 70mm 80 ohm. 70mm 8 ohm
21in 75 ohm
7in k 4in 3 or 8 ohm
8in e 5in 3 or 8 ohm
10in em 3. 8 or 15 ohm

SPEAKER KITS
Baker Major Module
Fane Mode One
Goodmans DIN 20
Helme XLK25
Helme XLK30
Helme XLK50
Kefkit 2
Kefkit 3
Richard Allan Twinkit
Richard Allan Triple 8
Richard Allan Triple
Richard Allen Super Triple
Wharfedale Linton 2 kit
Wharfedale Glendale 3 kit
Wharfedale Dovedale 3 kit

05.30
£12.0
C11.75
015.75
09.05
042.00
C1150
033.00
011-00
t7.25

012.00
010.95
01.2S
01.00
03.25
C11.00
07.00
til 00

02.75
02.00
04.50
02.75
01.19
01135
0140
00.115
t0 50
t1.40
t1.50
[2.30

each 01075
each tS 90
each 075
pall [2200
pair t14.95
pair 03595

each 02330
each C3400
each 0.325
each [13.00
each 01050
each C21.50
pair 019.25
per £3450
pair 05250

PA/DISCO AMPLIFIERS
(cart and ins Eli

Baker Major 100 watt
Linear 30/40
Linear 4040
Linear 80/100
Linear 100 watt slave

Eagle PA range in stock -ask for catalogue

FREE with speaker orders over £7

049.75
00,00
035.00

[59.75
[44.00

Hi-Fi Loudspeaker Enclosures book
All units guaranteed new and perfect. Prompt despatch Carriage and packing speakers 3op each. speaker kits75p
each (C1 50 pair). tweeters and crossovers 20p

Send stamp for free booklet Choosing a Speaker
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO (Dept. PE)
Loudspeakers: Swan Works, Bank Square. Wilmslow. Cheshire, SK9 1HF.
Discount Radio. PA. Hi-Fi: 10 Swan Street. Wilmslow.

ro4

Agfa Low Noise Cassettes
AT LESS THAN HALF PRICE!

C80
cto
C120

370
I a.,
63P

El 5 80
[2 48
1310

t;° ea,9 9.
[e-20

AGFA HIGHDVNAMIC SUPER g::::
0120

11:
99p

5
[2'40
[335
[4.90

10
[4 70
ell 80
[9'M

AGFA STEREO-CHROM
CHROMIUM DIOXIDE co.:

1

85p
el -ea

5
EA 20ts35

10
30..080

SAME DAY DESPATCH. P. 6 P. 15p per ord.

WILMSLOW AUDIO
(DEPT. PE)

10 SWAN STREET, WILMSLOW,
CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes -send stamp for Ilst

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

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins 2}ins r

ins). L2 DOZEN.
DOUBLE UNITS (2D) (Sins x 4iins X
21in0. E3.50 DOZEN.
TREBLE (3D) L3.50 for 8.
DOUBLE TREBLE 2 drawers, in oneouter
case (6D2), L4.90 for 8.
EXTRA LARGE SIZE (6DI) E4-50 for 8.

PLUS QUANTITY DISCOUNTS!
Orders [15 and over DEDUCT 5% in the L
Orders [30 and over DEDUCT 7i% in the L
Orders L.50 and over DEDUCT 10% in the

PACKING/POSTAGE/CARRIAGE: Add 40p
to all orders under [10. Orders [10 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total remittance

Bizu".' "NC (Dept. PE10) 124Gricklewood
Broadway, London, N.W.2

Tel. 01-450 4844

OSMABET LTD. We make transformers
amongst other things.

AUTO TRANSFORMERS, 110/200/220/240V.
80W, 51.70; 50W. 12-40; 75W, 2245; 100W. 11.80:
500W. 210.80; 750W, 11445; 1000W, 218.00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6.3V I.5A, 111,20; 3A, 2160;
8A, 1245; 12V 1.5A, 11.60; 3A, 92455; 6A CT. 1340;
18V 1.5A CT, 12.55; 24V 1-5A CT, 12.66; 3A CT,
111.415; 5A, 24.80; 8A, 6745; 12A. 210.85;40V 9A
CT, 1440; 50V 6A CT. 218.50; 25V 2A+25V 2A,
24.90; 12V 4A+12V 4A, 24.90.
LT TRANSFORMERS TAPPED SEC. Prim. 200/540V
0-10-12-14-16-18V 2A, 21360; 4A, 211-76;
0 12 15 20 '24 30V 2A, 18.40; 4A, 2440;
0-5-20-30-40-60V IA, 2840; 2A, 2440;
0-40-50-60-80-90-100-110V 1A, 14-90.
MIDGET RECTIFIER TRANSFORMERS.
For FW rect. 200/240V a.c. 9-0-9V 0.3A; 12-0-19V
0.25A; 20-0-20V 0.15A, 6V 0.5A + 6V 0-5A; 9V
0.35A + 9V 0.35A; I2V 0-25A + I2V 0.25A or
20V 0.15A + 12V 0.15A at 21-65 each; 9-0-9V 1A,
1146; 12-0-12V 1A or 20-0-20V 0.75A 4140 each.
MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6 sec., 425-0-425 500 Ma,
6-3V CT 6A, 6.3V CT 6A, 0-5-6.3V 3A. 216.60;
TX1 425-0-425V 250 Ma, 6.3V CT 4A, 6.3V CT 4A,
0-5-6.3V 3A, 89.75; MT3 Prim. 0-110-240V sec.
250V 100 Ma, 6.3V 2A, 5/8, 12.70.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8-15ohms, A -A 6.61( 0 SOW,
16.70; A -A 3K0 50W, 29.00; 100W (EL34 KT88,
etc.), 2113715; tapped Multi 0/P lOW 18.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 85p.
LOUDSPEAKERS FOR AMPLIFIERS
BAKER 25W, 27.80; 35W, 2840; HI-FI Major
Module 20W w/tweeter Xover, 111.80 ; Baker speaker
lists; FANE 50W, 210.60; 60W, 110.130; HI-FI
speakers. EMI bass 13 x 81n 3 or 15 0 , 12.00; 5in 80.
21.15; 7 x 4In 15 11, 1140;8 x 5In 3, 8, 15,25 or 800,
11.75each.
LOUDSPEAKERS
22in 8. 16 or 750, 2*in 80,250. SIn 3, 8, 25 or
350, 31In 8, 15 or 800 90p each; SIn 3, 8 or 250,
5 x 3in 3 or 80. 11.05; 7 x 41n 3 or 150. 6410 S0.
21.23; 10x 61n 30, 2140.
SPEAKER MATCHING TRANSFORMERS
12W 3 to 8 or 150 up or down 2140.
"INSTANT" BULK TAPE/CASSETTE =ABER
Instant erasure, any diameter tape spools, cassettes.
demagnetises tape heads. 200/240V a.c. 111.26.
SYNCHRONOUS GEARED MOTORS, 280/240V.
Brand new, Smiths. Brilltdn gear box, 2 RPM,
715p each.

Carriage and VAT on all orders.
S.A.E. ENQUIRIES -LISTS, MAIL. ORDER ONLY
46 Kenilworth Road, Edgware, Middx. BAB die

Tel. 01-958 9314
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better future

Over ISO
ways to

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home-equipped them for higher pay and better,
more interesting jobs. We can do as much for YOU. A low-cost home
study course gets results fast-makes learning easier and something
to look forward to. There are no books to buy and you can pay -as -you -
learn.

Why not do the thing that really interests you? Without losing a day's
pay. you could quietly turn yourself into something of an expert.
Complete the coupon (or write if you prefer not to cut the page). No
obligation and nobody will call on you .. . but it could be the best thing
you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money I have ever obtained. a view echoed by two
colleagues who recently commenced the course."-Student D.I.B.. Yorks.
"Completing your course. meant going from a job I detested to a job that I love.
with unlimited prospects. --Student J.A.0.. Dublin.
"My training quickly changed my earning capacity and. in the next few years.
my earnings increased fourfold. --Student C.C.P.. Bucks.

HMO OUT FOR YOURSELF
These letters. and there are many more on file at Aldermaston College. speak
of the rewards that come to the man who has given himself the specialised know-
how employers seek. There's no surer way of getting ahead or of opening up
new opportunities for yourself. It will cost you a stamp to find out how we can
held you. Write to Aldermaston College, Dept. BPE80, Reading RG7 4PF.

Practical Radio Et Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

em.CUT OUT THIS COUPON.= ==
Tick or state subject of interest.

Post to address below.
MECHANICAL DRAUGHTSMANSHIP
Society of
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Institute of
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M.I.E I
CITY & GUILDS
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Maintenance Eng.
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PRODUCTION
Institute of Cost
& Management
Aeon.
Computer
Programming
Works SEment.
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Gen. Production
Eng
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Planning
Storekeeping
Management
Skills
Quality Control

Institute of
Engineering

O Designers
D

General
Draughtsmanship 0
Elec. Draughtsman-
ship 0
Architectural
Draughtsmanship 0
Technical Drawing 0

RADIO 8 TELE-
COMMUNICATIONS
CITY & CiC ILDS
Telecoms.
Gen. Radio & TV
Eng.
Radio Amateurs
Fxam
Radio Servicing

0

AUTOMOBILE
AERONAUTICAL
Institute of the
Motor Industry
A.M 1.1

O MAAAMI
CITY & GUILDS
Auto Eng.
Gen. Auto Eng.
Motor Mechanics
Auto Diesel Eng.

O Garage M'ment
AEC Aero

O Engineering
O Exams
O Gen. Aero Eng 0

Construction
Surveyors Institute
L.C.S.I.
CITY & GUILDS
General Building
tall branches)
Heating & Vent.
Inst. Clerk of
Works
Site Surveying
Health Engineering
Road Construction
Quantities
Estimates
Hydraulics
Structural Eng.

GENERAL
O Agricultural Eng

Council of Eng
O Institutions
O Farm Science

Plastics

0

0

o CONSTRUCTIONAL
O Institute of Building

L I.O.B. 0
A.B.T. Clerk of

O Works

Supplemenhp'g
coursesertite iiers h. at.

C

G.C.E.
- choose from
58 '0' & 'A'
level subjects.

Coaching for many
exams, including
COG

POST TODAY FOR A
BETTER TOMORROW

To Aldermaston College,
Dept. BPE80, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

OTHER SUBJECTS
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Member of ABCC
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SO MUCH MORE - AND YOU PAY
LESS VAT WITH HENRY'S LOW PRICES

You can build the Texan and Stereo FM Tuner
TEXAN 20 + 20 WATT IC STEREO AMPLIFIERS

Features glass fibre PC board, Gardners low held transformer. 6 ICs. 10 tran-
sistors plus diodes. etc. Designed by Texas Instruments' engineers for Henry's

(ad. P.W. 1972). Supplied with full chassis work. detailed construction handbook and all
necessary parts. Full input and control facilities. Stabileed supply Overall size 15+in 2fin x 6f in.
Mains operated. Free teak sleeve with every kit. £28.50 (G.B. post pal ).

STEREO FM TUNER
Features capacity diode tuning led and tuning meter indicators, stabilised power supply -mains operated
High performance and sensitivity with unique station indication IC stereo decode, Overall size in teak sleeve

Cox 2fin 6fin.
mplete kit with teak sleeve £21.00 (G.B. post paid).

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

TRANSISTORISED MODULES

Tuners -Power Suppliers -Amplifiers
Amplifiers (All single channel unless stated)
4-300 9V 300rnW 0/P 3-8 ohm. 1-10mV I/P Special otter
2004 9V 250mW 0/P 3-8 ohm. 10-100mV I/P
104 9V 1W 0/P 8-16 ohm. 10mV I/P
304 9V 3W 0/P 4-8 ohm. 10mV I/P
555 12V 3W 0/P 8-16 ohm. 150mV I/P
555ST 12V 1+in . lain 0/P 8 ohm. 150mV I/P Stereo module
E1208 12V 5W 0/P 4-16 ohm. 25-60mV I/P
608 24V IOW 0/P 4-8 ohm. 30-50mV I/P
410 28V 101N 0/1. 8 ohm. 160mV I/P
620 45V 30W 0/P 4-8 ohm. 150mV I/P
Z40 30/35V 15W 0/P 4-8 ohm. 100mV I/P
Z60 45/50V 25W 0/P 4-8 ohm. 100-250rnV I/P
SA6817 24V 6+6 0/P 8 ohm. 100mV I/P Stereo module

Amplifiers with controls
E1210
R500
SAC14
SAC30
CA038 9V
CA068 12V

FM Modules
Mullard LP1186 FM tuner (front end) with data 10 7 MHz 0/P
Mullard LP1185 10.7 MHz IF unit with data
Gorier Permeability FM tuner (front end) 10 7 MHz 0.'P

FM and AM tuners and decoders
FM5231 (Tu 2) 6V FM tuner
TU3 12V version (FM use with decoder,
SD4912. Decoder for Tu3.12V
Stereo
SP62H 6V stereo FM tuner
A1007 9V MW -AM tuner
Sinclair 12145V FM tuner stereo recorder for above
A1018 9V FM tuner in cabinet
A1005M (S) 9-12V stereo decoder FM for above
1062 12V stereo decoder. general purpose

Preamplifiers
Sinclair Stereo 60 Preamplifier
E1300 Cart.. Tape, Mic inputs
E1310 Stereo 3-30mV ma) cart
FF3 Stereo 3mV tape head
3042 Stereo 5-20mV Mag. cart. mains
E025 Mono 3-250rnV Tape/Cart./Play 9V

12V
Mains

2f- 29W
5W
7  7W
15  15W

3 
1f

3W
- If W

8 ohms
4-16 ohms
8 ohms
8 ohms
8 ohms
8 ohms

Stereo
Mono
Stereo
Stereo
Stereo
Stereo

All models
fitted dials
supplied with
instructions

With controls
9V Module
9V
9V

1.75
2.70
3.10
3,95
4.10
6.95
5.10
4.95
4.95
9.95
5.45
6.95

10.20

925
6,30

1175
1495
6.95

1050

4.85
4. 50
0.20

7.95
7.95
7.95

1495
4.80

11.95
7.45

13.95
750
6.50

6.75
2.85
4.75
4.95
5.95
1.95

Power Supplies -Mains input (* chassis -rest cased)
470C
P500
HC244R
P11
P1080
P12
SEICl/A
P1076
SE800A

6.71/Gear 300mA with adaptors
9V 500mA
3/6170/9V 400mA stabilised

24V +A 3,30 .1315 28V +A
12V IA 4,70, P1081 45V 0,9A
4+-12V 04-1A
3/6/9/12V 1A stabilised
3/4+,6/70/12V fA
1-15V 0-5A stabilised

2.25
3.20
550
3.30
7.80
7.15

1275
4.20

1750

EXCLUSIVE
DECCA KELLY
SPEAKERS
12W speaker Tweeter systems. Bin
base/mid-range. Melinex domed HF
radiator plus crossover. Built into
veneered cabinets size 18in x 12in . 6+ in. Pr-ce
E19.50 pair (carr.. etc. I1).

EMI SPEAKERS
SPECIAL PURCHASE
13in . Bm chassis speakers (Carr
packing 30p each or 50p pair).
 150 TC tOW 8 ohm twin cone
t220.  450 IC IOW 4.8.15 ohm with
twin tweeters and crossover 0.95
each.
EW 15W 8 ohm with tweeter c5 25
350 20W 8. 15 ohm with tweeter each t7 80

Polished wood cabinet (4-80
(carr.. etc 35p each or 50p pair)

PHILIPS 8 WATT
FLUORESCENT UNIT ct
EXCLUSIVE
PURCHASE

Brand new Philips 12V operated 8W fluorescent
tube units for standby lighting. Complete with tube
and instructions. Price 0.50 (P. 8 P 25p).

UK's No.
for

Electronics
and Hi Fi

JOSTY KITS
J"" IN STOCK

( Post etc. 15p each)

AF20 Mono transistor amp. 541
AF25 Mixer 336
AF30 Mono translator pre -amp 320
AF35 Emitter amplifier 2-43
AF80 Small 0 SW amp. for rnic. 48111
AF305 Intercom 7.0
AF3t0/2 Mono amp. (for Nor.

use 7.66
M160 Multivibrator 2.19
M1302 Trarmiator tester 5.34
M191 Vu -Mater 9.37
M192 Stereo Dalian. meter 544
LF380 Ouadrophonic device S-43
AT60 Psychedelic light control,

single channef 18 .112
AT65 Psychedelic light control.

3 channel 16  53
AT25 Window wiper robot 582
AT30 Photo cell switching unit B -as
AT50 400W triac light dimmer

speed control 519
AT56 2,200W triac light dimmer

speed control 5.75
AT5 Automatic light centrist 3.79
OU330 Tremeto unit for guitars.

etc. 8.10
HF61 Diode detector 3.57
HESS Frequency modulated FM

transmitter 321
HF75 FM transistor receiver 348
HF310 FM tuner unit 16.31
HF325 De -Luse FM tuner unit 26.34
HF330 Stereo decoder for use

with HF310/32578.141
0P310 Stereo pre -amp (for use

with 2 AF310) nss
GPM Basis circuit board 10-62
OP304 Basis circuit board 5.33
HF380 Aerial amp. for LW to VHF 1.83
HF395 Broadband aerial amp 2.111
NT10 Power supply 100mA 9V

stab and 12V unmet, 11.27
NT300 Prof. stab. power supply 13.17
NT310 Power pack 2+ 15V 2A 5-64
NT305 Voltage converter 5-64
NT330 Power pack AF310/0P304 8.27
N1315 P/S 240V a c. to 4.5-I5V

c 500mA 1246
AEI Output stage 100mW 1.56
AE2 Pre -amplifier 1.32
AE3 Diode -receiver 3.95
AE4 Flasher 1.14
AE5 Astable multivibrator 1.14
AE6 Monostable multivibrator 1.11
AE7 RC generator 1.06
AE8 Bass/ ilter 1.64
AE9 Treblefiner 188
AEIO CCIR-filter 106
AMATEUR ELECTRONICS by Joaty
Kit. the professional book for the
amateur. covers the subject from basic
principles to advanced electronic
techniques Complete with circuit
board for AE1 to AE10 (sae above).

Price 0330 (no VAT)

EXCLUSIVE

5 WATT IC

AMPLIFIERS
Special purchase 5W output. 8-16 ohm load 30V
max. r1 c. operation complete with data Price
t1.50 each or 2 for 12.95.
Printed Circuit Panels 50p.

UHF TV TUNERS
625 line receiver UHF transistorised
tuners FM U.K operation. Brand new
IP. P 25p each). TYPE A
Geared variable as illustrated £2.50.
TYPE B 4 -button push-button (adjust-
able) 0.50.

SINCLAIR MODULES
AND KITS
SINCLAIR PROJECT 90
ST80 Stereo pre -amp 11.95
Audio Filter unit 6.95
Z40 15W amp. 5.45
260 25W Amp. 6-95
P25 Power supplies for 1 or 2 240 4.98
PZ6 Power supplies (S Tab) for

1 or 2 Z40 7611
P26 Power supplies (S Tab) for

1 or 2 260 7.98
TRANSFORMER FOR PZ8 3.99
FM TUNER 11.95
STEREO DECODER 7.45
All above post paid (G.B. only)
PACKAGE DEALS (carr 35p)
2 - 240. ST80. PZ5 2950
2 260. ST80. PZ6 27.79
2 260. STN. PZ8 trans. 3440
Sinclair Special Pure
-Project 60 stereo preamp £1175 (post
-Project 605 Kit 119.115 (post 251 25P)

TRANSISTORS/SEMICONDUCTORS
U.K. s largest stockists of branded guaranteed
devices at low prices.

EXTRA DISCOUNTS
Any one type.
Extra 10% for 12-, 15% 25 r. 20% 100 +

The above also applies to mixed
S5474 series IC. Get your free stock list now -new
1974-75 edition now available (Ref. No. 36).

FREE STOCK LISTS
No. 36 Transistors. valves. semiconductors.
No. 18 Disco lighting, high -power sound.
No. 17 Hi-Fi. TV -tape equipment.
Send large stamped addressed envelope
with all enquiries.
Phone or call any centre for Dest prizes.
Barclay/Access cards welcome. Credit
terms for sellers.

HENRY'S HOME ENTERTA!NMENT CENTRES
London:
354/6 Edgware Rd.. W2 (01-402 5854). 376/8 Edgware Rd., W2 (01-723 0818). 372
Edgware Rd., W2 (01-402 8140). 120 Shaftesbury Ave.. W1 (01-43/ 9692). 230 Tot-
tenham Court Rd.. WI (01-500 1785). 144 Burnt Oak B'way. Burnt Oak. Edgware
(01-952 7402). 190/4 Station Rd.. Harrow. Middx. (01-863 7788)
Out of Town:
256 Banbury Rd.. Summertown, Oxford ( (0865) 54181) 55 Gloucester Rd.. Bristol 7
( (0272) 45791).

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS.

Henry's RADId
EDGWARE ROAD, W2

8% VAT TO BE ADDED TO ALL ORDERS

Electronic Centres
404-406 Electronic Components & Equipment 01-402 8381
309 PA -Disco -Lighting High Power Sound 01-723 6963.
303 Special offers and bargains store
All mail to 303 Edgware Road. London W2 18W

Hi Fi and
Electronics
Centres Open
9 am - 6 pm

rice's correct at time of preparation. Subject to change without notice E. &O. E


