PC OBER 19749
-.‘fi

Al THANSTWF
| GUIDE ...

Over 400 transistors are listed in this booklet. An . |
attempt has been made to include most of the types . 2 |
that are readily available through the usual retail
i T A channels. While this listis obviously not exhaustive, ‘ ‘
' it should satisfy the majority of normal amateur
requifements.

4 All possible care has been laken in the preparation

E of this booklet and no responsibility can be accepted
for any errors or omissions that may have occurred

b, | | inadvertently. } ‘

Presented freB with the October 1974 issue of PRACTICAL ELECTRONICS
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COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

® 4 Transstor Earpiece Radio o7 Transistor Loud- @® 2 Transistor Kegenera-
@ Signal Tracer speaker Radio MW/LW. tive Radio
@ Signal Injector ®5 Transstor Short ® 3 Transistor Regenera-
@ Transistor Tester NPN Wave Radio tive Radio

—PNP @ Electronic Metronome @ Audible Continuity
@ 4 Transistor Push FPull @ Electronic Noise Genera- Tester

Amplifier tor @® Sensitive Pre-Amplifier
@® 5 Transistor Push Pull @ Batteryless Crystal Radio.

TOTAL BUILDING COSTS Amplifier @ One Transistor Radio

P.P. & INS 44p Components include:
£ i " 3 @ 24 Resistors @ 21 Capacitors @ 10 Transistors @ 31" Loudspeaker @ Earpiece @ Mica Baseboard

gl)verseas P.P. 3 12-way Connectars 2 Volume Controls @ 2 Slider Switches ‘. 1 Tuninzl(‘ondlens‘er 1. 3 Knn'bs
ST e 8 Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6} yards of wirc @ 1 yard of sleeving, etc.
(+ 8% VAT 571 5p) @ Parts price list and plans 50p (free with parts)

NEW | NEW ROAMER |
EVERYDAY e
NINE SERIES INCLUDING
[ AIRCRAFT
WITH V.H.F. Build this exciting New series of desi gns 10 TRANSISTORS.
INCLUDING EV5 5 Transittors and 2 diodes. MW/LW. %‘,AVE:“’AN}?%%E
A Powered by 4} volt Battery. Ferrite rad MW1, MW2 .
AIRCRAFT aerial. tuning condenser, volume control, and now with SW1, swe. SW3.
Nine Tran- 3” loudspeaker, Attractive case with red speaker grille. TRA'WLER BAND.
siators, ¢ Size 9in X 5}in x 21in approx. Partw price list and VHF AND LOCAL
D s [ et 1) QT8 ST o STATIONS. ALSO AIRCRAFT BAND
Fonmer  Ten, Busit TOTAL P.P. & INS. 30p Latest 4”2 watt Ferrite Magnet Loudapeaker.
i fenite rod aenal for MW/LW BUILDING (OVERSEAS Built-in ferrite rod acrial for MW/LW. _
Retractabe chrome plated telescopic aenal fur VHE COsTS (8% VAT 23n) &P.£1" Retractable, chrome piated 7 seclm{(l IteletSCpr!c‘
and 8W. Push Pull output using 600 mW transiators, aerial, can be angled and rotated for pea short wave
O Transistors and 3 <diodes, tunming condenser with EV6 Case and looka as above. and VHF Lstenmg.  Push-pull output uding 600mW
i"p section, separate coil for aireraft, moving col 6 Transistors and 3 diodes. Powered by & transistors. Car Aeri_al and tape record sockets. 10
Tondepeaker Sl JOFF and wavechange controls, volt Battery. Ferrite rod aenial, 3" loudspeaker, ete., transistors pius 3 diodes. Ganged tuming condenser
ORI e £ Ohe Eee S [l grille and carrying MW/LW coverage, Push Pull Output. Parts price with VHF section. Separate coil for Mireraft Band,
;(m“, Rize 94 x Tin X 25in approx. Parts price list List and plans 15p (FREE with parts.) Volumefonfoff, wave change and tone controls.
and plans 30p (FREE with parts) TOTAL P.P. & INS. 30p Attractive case 1n black with wlver blocking. Size
BUILDING 3- (OVERSEAS 9in x 7in x 4in. ) , ]
TOTAL n P.P. & INS. 44p COSTS P. & P. £1°25) Easy to follow instruetions and diagrams. Parts price
BUILDING (OVERSEAS {+8% VAT 29p) . . list and plana 30p (FREE with parts).
CosTs (+R% VAT 5ap° P. & P. £1-85) EV7 Uare and looks as above. TOTAL P.P. & INS. 52p
7 transistors and 3 diodes. Si1x wavebands, BUILDING (OVERSEAS
MW/LW, Trawler Band, SW1, SW powered COSTS . & P. £1-85)

PocKET M by 9 volt Battery I’u\xh Pull Output. 'I(lPsu)plc Aerial (+ 8% VAT 68p)
k) for Short Waves. 47 Loudspeaker. Parts price list
g il &4 ﬁz . and easy build p]ani 20p. Free with parts.
FIVE TR ToTAL - P.P. & INS. 31p
NOW WITH 3’ ! LQ BUILDING (OVERSEAS
3 8 43 .
LOUDSPEAKER €osTS Gr varsy, P& P.£185p)
3 Tunable wavebande. %

MW/LW and Trawler w.___ - } ROAMER EIGHT Mk I
Band. 7 stages, 0 TT——— 0O .

transistors and 2

diodes, supersensitive ferrite  vora] Building Costs NOW WITH

rod aerial, attractive
Black and Gold Case  Rise £2-50 YARIABLE

5tin X liin X 34tn approx.

Plans and parts price ist 15p (+89, VAT 20p) TONE CONTROL

EDU-
KIT

Build Radios
Amplifiers, etc.,
trom easy stage,
diagrams,

FREE witt ts).
{ i par P.P. & Ins, 26p 7 TUNABLE WAVEBANDS:
(Overseas P.P. £1°25) MW1, MW2, LW, SW1,
———————— { sW2.5W3AND TKAWLERBAND. Built-in fernite rod

Five units
mcludmg master unit
to construct.

A aerial for MW and LW. Cbrome plated telescopic
aerial can be angled and rotated for peak short-

wave listening Push-pull output using 600mW

FIVE o IITe transistors.  Car aenial and tape record sockets.
w Selecuvn.) switch. 8transistors plus 3diodes. Latest 4° g -
" 1 Components ineclade: Tuning Condenser: 2 Volume
3” LOUDSPEAKER aeaasiacaaene tlowispeskeihighaceifzaneel Controls: 2 Slider Switches: Mine tone moving coil

tuning condenser. Volume/onjoff, tuning, wave change
and tone controls. Attractive casein rich chestnut shade
with gold blocking. Bize $in X 7in x 4in approx. Easy

e W N

dpeaker: Terminal Strip: Ferrite Rod Aenial: Battery

Wav . i ; ;
e ran 1ot anslsors Clips: 4 Tag lboards: 10 Transistors: 4 Diodes:

and speaker as Pocket

Total Building Costs v ot C 3 7 ; ; N Fre 1F Resistors © Capa : Three Jin Knobs. Cnits onee

S PP s, ol prker Case mith  to follow ipxruetions :.:‘;:, paripprs Farte e I clen are Setachable frony Master Uit enabiing

£2 75 1 Tuning Dial. themn to be stored for future use, ILdeal for Schools,

Eg Plans ani parte prece TOTAL P.P. & INS. 47p Educational Authorities and ali those imterested 1n

(+ 8% VAT 21p) Lat 15p (FREE with BUILDING (OVERSEAS radio construction. Parts price hst and plans 25p
(OverseasP. &P.£1'25) parts). co (4 R% VAT 56p) P. & P. £1-85) (FREE with parts).

TOTAL . P.P. & INS. 33p
BUILDING £5 5 (OVERSEAS
. & P, £1-85)

COSTS
(+8% VAT 44p)

RADIO EXCHANGE LTD

*Callers side entrance **Lavells’ shop

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES

6 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Sensitive ferrite rod aerial for MW, and LW. Telescopic aerial for
short waves. din speaker. 8 unproved type transistors plus 3
diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserta.

Bize 9in x 5}in x 2}in approx. Push-

pull output, Battery economiser

switch for extended battery life. TOTALIBUILDINGICOSTS *Open 10-1, 2.30-4.30. Mon,-Fri. 8-12 Sat.

Ample power to driv. 1 apeaker Parts. P.P. & INS. 33p
price hat and plans 259 (FRFE win tarter £4 48 (OVERSEAS WA RO A D A
- &P. £125) To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 ISA
l Tel. 0234 528367 Reg. No. 788372

(+8% VAT 36p)

CASE AND LOOES AS TRANS EIGHT .
RoAM ER SI § TUNABLE WAVEBANDS: MW, LW, SW1, sw2, [
R BAND PLUS AN EXTRA MW BAND | enclose £ ... ... FOF e .
FOR EASIER TUNIKG OF LUXEHBOUBG ETC Bensitive 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 NAME oo .
case with red grille, dial and black knobs with P.P.&IN.3I
polinhed metal inserts. Bize 9in x 5}in x 2{in approx. [} el EA. P l
Pians and parts price list 25p (FREE with parts). (OVERSEAS AP eSS
P.&P.£)-85) B - PEIO
(482, VAT 32p) .
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CONSTRUCTIONAL PROJECTS

TOUCH SWITCH by J. Andrews
A proximity switching device with many applications in the home 860

HOME INTERCOM by L. Wise
A two-way domestic communicator using principles described in
"“First Steps in Circuit Design™ 872

P.E. CCTV CAMERA—2 by A. V. flatman
Assembly of the printed circuit boards 879

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 884

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

GENERAL FEATURES

FIRST STEPS IN CIRCUIT DESIGN—T by A. P. Stephenson
The concluding article in this series looks at the design of high power amplifiers 864

INGENUITY UNLIMITED
Varicap Tuner Tuning Indicator—Sound/Light Modulator—Phasing Controller 876

HYBRID COMPUTERS by D. Al-Dabass
Analogue and digital computer techniques discussed 890

NEWS AND COMMENT

EDITORIAL—OQur First Decade 859
SPACEWATCH by Frank W. Hyde

Soviet Views of Jupiter—Venus Probes 863
ESP etc. by Brian Baily

Unexplained happenings and phenomena 8N
BOOK REVIEWS

Selected new books we have received 871
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 £3:25, Overseas £4-10.
International Giro facilities Account No. 5122007. Please state reason for payment, “message to payee".
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PHONOSONICS
PCB’s AND KITS

HERIRTARERLINK PHOTOPAINT PROCESS
{PE Mar./Apr 73). S/c's. i.c’s. Rs. Cs. Reiay and pc-base. Pot Cores and pc-bases. CONTROL (PW Oct. 73/J::°.7’JE)CTMgﬁ|sys(sm Quad-
Sw s. Pots. Panel Lamp—Mono, £13-31; Stereo. £21-95. PSU £3-62. Main Circuit PCB (PE Jan./Feb. 72). For Colour and B & W— rupnonlc Decoder. Sic's, IC's. Rs. Cs.
(33in x 9in) Stereo (also holds relay and cores). £2-50. Sub-assembiy PCB {2}in x 6in). ,mﬂ' exposure. controls timing, ots, M e13-74. PSU. £3-17.
Stereo $6p. ains voltage. S/c’s. SCR, LDR, Rs. Cs, Sot of PCBs. £2-60.
Pou Relay. Keyswitch, T/tmr, £0-88. PCB

BIOLOGICAL AMPLIFIER ENLARGER EXPOSURE ([::}“x Stin} also holds pots. Sw, relay.
{PE Jan./Feb 73) P/A Set—S/c’s.ic's. Rs, METER AND THERMOMETER i PHASING UNIT
Ca._ Pots, PCB. £3-46. Output Sl_ngos— (PE Sept. 73). S/c’s, Thermistor. LDR, Rs. RONDO (PE Sept. 73). S/c's. Rs. Cs, Pots. PCB
Sic's. Rs. Cs. Pots. Rotary Sw's and| Pots. PCB. £3.90. (PE Sept. 73/Feb. 74) Details in List (14in x 24in), £2-20.
PCBs for Alphasphone. Csrdio. Freq-Meter,
Vis-Feed, £4-96. Audio Amps- PC7, £5-20; ELECTRONIC PIANO
EA1000, £3-30. {PE Sept. 72/Jen. 73). Details in lists

GEMINI STEREQ AMPLIFIER
(PE Nov 70/Mar. 71) Stereo Sets and PCBs Pre-smp—Rs. Ca. Pots. Sw s—with W
MO As £14-18—with $W CF As, £10-40. PCB as published. £2:20. Main Amp—Rs, Cs.
Pots. £5-88. PCB (3§in x 5in), £1-28. Power supply—HRs. Cs. Pot, £4-56. PCB (2in x 4in).
85p.

AUDIO MILLIVOLTMETER 8 WATT AMPLIFIER
(PE Feb. 74). S/c’s. As. Cs. Pots. Sws. (PW Nov./Dac. 72) Pre-amp—Sic's. Rs. Cs.
PCBs. £5-17. Pots, Sw—Mono. £2-50; Stereo, £6-03.

PCB (34in x 74in) {Stereo) aiso holds rotary
- or slider pots. and Sw. £1-66. Main Amp—

PROGRAMME SHEETS S/c s. As, Cs, Pot—Mono, £4-18, Stereo.
For Sound Synthesiser and Rhythm “ 35 PCB (2’", x 3in) (Mono). 72p. PSU.
Generator. Now aveilable

e %

AURORA
(PE Apr /Aug. 71). Multichannel Sound Controlled Light. S/c s (Excl SCRs). Rs. Cs, Pots,
Coras—Pre-amp, Sync Generator and 4 Chans . £10-97; 4 extra chans , £8-35. Reg.

s o U N D SY NTH Es |s E R PSU, £4-32. PCB {4}3in x 10}in) for Pre-amp and 4 Chans. (also holds pots), £2-50. PCB

(43In x 5in) for Sync. Gen. PSU. 8 cores. 8 SCRs, £1-25.
(PE Feb. 73/Feb. 74)

AURORA AUXILIARY CONTROL UNIT
R HYTH M G E N E R A To R 2 Variable Frequency Strobe Generators and 4 Variable i Frequency s

(PE Mar /June 74) S/c's. Rs, Cs. Pots. PCB (3}in x 5%in), £4-87.
SOUND BiN DER SEMICONDUCTOR TESTER T8 R B S o (i o e
(PE Oct. 73). Sic’s. Rs. Cs. Pots. Make- = Feb. 72). S/c’s. Rs. Cs. Pot. Sw,
(PE May 74) switches. Sub-assembly PCB, £6-04. g&;n *glr}).) g-‘-:g- Reg. PSU and PCB
. . . n x in), - .
Details of all these in List Ut
ULTRASONIC
TRANSMITTER-RECEIVER VERSATILE LIGHT EFFECTS
{PE May 72). S/c's. Rs. Cs. Pot. Relay, UNIT
REVERBERATION UNIT LOUDMAILER AND SIREN Dual PCB (2in x }in), £4-40. Transducers | Singls Channel Sound Controlled Light
PW Nov./Dec. 72) S/c's. Rs. Cs. Tiormer {PW Dec 72) Pre-amp and Siren Generator excluded. with built-in variable strobe. (PE Jun. 72).
( w,",°;m_',y' Pots, L8644, PCB (2in 5543 s hﬂls sc; an PGB (2jin :‘23’"1) fﬁ’u R;.CBCa. Pots, I‘l’/)fm'rn. K.lylwitch.
P it iis Stocks Last Main Amp Module Wi NI -28. (3¢in x 7}in) also holds pots
114in). £1- 4. Spring unit excluded PC5. £6-25. GUlTi:AgF?E-AcMP and switch. £1-50, SCs encloded.

{PW Sept. 70). Incl. Mic P/A, 2-Guitar P/A, While stocks last.
Trem and Tone Controls, Master Volume.
Sic's. Rs, Cs. LDR. Rotary Pots. Lamps,

MISCELLANEOUS PCBs (While Stocka Last) Coupling T/fme. £7-64. PCB (3}in x 103in} VOICE OPERATED FADER
LOGICAL RADIO CONTROL (PE Dec. 71/Jan. 72) PCB, 2B"". 50p. also hoids pots. £1-92. Power Supply. £3-90. | (PE Dec. 73). S/c's. Rs. Cs. Pot, PCB
MODEL SERVO CONTROL (PE Feb./Mar. 72) PCB. Fail-safe. 33p. While stocks last (t+in x 34in), £2-98,
DIGICAL PSU PCB (PE Aug. 72). 50p. OSCILLOSCOPE P/A PCB (PE Aug. 72). 33p. :
GEMINI smaeo TUNER PCB (PE Apr 72). £1-50. TRIFFID PCB (PE Feb. 73). 80p.
(The above PCBa are as published) ) WIND AND RAIN EFFECTS
CALLEROORD {PE July 72} Main Control PCB (4in x 7}in). {PE Oct. 73). S/c's (Inci. spacial noise diode), Rs. Cs. Pots. £1-98.
SEMICONDUCTORS ELECTROLYTIC (LF/V) POLYESTER ADD 15p P. & P. -
5 - (uF) ADD 10°% VAT to fotal cost (including
RESISTORS acre p | 23 w| cue o | el o » | P.ap)
W and $w Ao o | e M| 226 % | 1040 | Sus £ SEND SAE (Stamped Addressed En-
scor 13p 203 g 4738 % | 10063 2p 0033 s velope) for Free ltemised List (and with all
CARBON FILM BG108 16 2N3704 12p 4763 3 150 16 p 0 047 E -
MANUFACTURED BY 8c108 1p S0 ::: 6840 s | 15063 12 0 068 o enquiries please). '
AE| TO DEF 6112A scur 125 N1 0 B 2 || 885 R 01 “® OVERSEAS COSTS' P &P will be charged
E24 SERIES e 4 DIODES 1540 ® | 202 1 o 2 at cost {most kit weights and postal rates
W 5% 4E7 to M BC1S7 12p o . ;; ;g :: §§§ ;g ;:: 033 i are shown in list} Send International Reply
W 5% 4E7 oo 5B el . 163 o | 200 [ B &3 Coupon for Free List & with all enquiries.
10 2M2 then 10°. to BCI82L |:p :N:ggz :n g 13 :: :;g fol ‘:: 10 p VAT does not apply to exports. EXPORT
e Bez09e Yo | ineos HER P o | o2 w | ————— | oRDERS ARE ALWAYS WELCOME.
STOCKS ac2zL 150 BATSS e e B || &85 & TANTALUM MAILING LIST SERVICE—details with list.
FACILITATE RAPID :S:;; ;;: g:zoo I: 47 63 e 6806 3 199 BEAD (uF/V) COLOUR CODE identification supplied
PROCESSING grvse | reer o oee * | o 4 cas | with most kit and as part of ist.
AS APPOINTED :ﬁg:; ".: ° 1000 10 14 g z; g: V;p PCBs are Fibreglass. Drilled. Tinned, and
ISTRI RS MJEI05S 50 1000 18 250 d L designed by Phonosonics uniess stated
WE WELCOME Noms INTEGRATED CIRCUTS | 128 & | 193 1 | " Slbisned
TRADE AND EXPORT ocn 14p 709 1O Mp 7447 M | 220028 poed 2235 e PCB Layout and Circuit Diagram supplied
L1 44y 1200 40 735 2) N N .
ENQUIRIES T e T o sn otk o220 ;;:E 7200 100 :? b i b fres with Phonosonics-designed PCBs.
Write or Phone TIS4 0 ZA7QU PR ORI 504 J81SNATO2 330083 £ L0125) i3 POTS are rotary unless stated as slider
. TOS 3 J046 “p 3300 100 3s6p 1563 1l
Trade Dept. N m e T i E:zsa 16 | 470018 sop 22 18 1o PRICES correct at time of press E & OF
ERTR S 1304 w | 1 R ) O || & L3N AR e | DELIVERIES subject to availability.
N2 (]

PHONOSONICS, DEPT. PE29, 25 KENTISH ROAD, BELVEDERE, KENT DA17 3BW
MAIL ORDER ONLY
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for fast,easy _
reliable soldering

Ersin Multicore Solder contains 5 cores

of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
1S required

a 0 )
EASY-TO-USE) (IDEAL FOR HOME
'DISPENSERS ||CONSTRUCTORS
yi Size 5 Size 1 cartons in 40/60, 60/40
Savait alloy e~ and Savbit alloys
18 swg, 30p in 7 gaugesdbp
(llustrated). -—
Size 19A
60720 alloy Size 12 REEL
18 swg. 30p for Service
Size 15 Engineers and
— 60740 alioy Electricians.
i;‘-..:‘_:‘_‘-;' 22 swg, 34p 18 swyg § 1
=)

Q )\ Sewitaloy. £1-46
a BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
Ny, hardened and precision ground. Adjusts

(> flex, splits plastic twin flex. 90p

to most wire sizes. Cuts and strips
(e ar—==-SVLt B

Prices shown are recommended retail, excludingVAT
From Electrical and Hard hops, If unobtainable, send 10p p&p direct to
Bib Hi-Fi Accessories Limited, Hemel Hempstead, Herts HP2 7EP

HOUSANDS of MIL
i S RUSSIAN R
® OR

:I‘H/lS’F/AUTASUG\B?:Q’Ba)EL% ASTRAD
E TS .
RECEIVER <8 VE

<S> "MAGIC EVE "tuning\ |
leve! indicator {
e

\ 1

\
ES 2101 miles

SHRONK TO ONLV#3x10x
inches approx?—~"

28 L%‘D"S!EI.?:%?
WAVEBANDS:
STANDARD LONGand MEDIUM e 8
Plus 5 SHORT WAVEBANDS | ox post
Plus ULTRA SHORT WAVES] . Stp

(V.H.E A58

ELIMINATOR
£ 225extra

“YES YOU'VE GOT THE WHOLE WIDE WORLD IN YOUR HANDS''! Think of
1984 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 a fraction of today’s Russlan price!
Compare with £80 radios! *Send quickly. test on 7 days’ mail order appro. from
receipt of goods—refund If not delighted. Volume from a whisper to a roar. Wider
band spread for ''pin-point’ ion selection. Plus ''"MAGIC EYE"’ tuning level
Indicator for pertect tuning sensiivity! 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 the Earth during 24 hours a day.
Incl. all normal transmissions. VHF: FM/USW, AM: LW, MW, SW, gets
locally. local and new stations not yet operational, and messages from all
over the world! Expensive TURRET TUNER side | waveband selectl
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
diat illumination! Take it anywhere—runs economically on standard batteries
or direct through battery eliminator from 220/240v a.c. mains. Internal ferrite
rod plus built-in "'r ble™ pic aerial extending to 39in approx. Also a
fabuloue CAR RADIO. Can also be used through extension amplifier, tape-
der or public address. SIZE 13In x 10in x 4}In overali approx. In highly

SPECIAL OFFER!

SINCLAIR CALCULATORS

SAVE £1! CAMBRIDGE KIT £13-95!
SAVE £3-60! CAMBRIDGE MADE-UP £17-95!
SAVE OVER £5! SCIENTIFIC £47-90!

IN STOCK NOW—ALL FULLY GUARANTEED

7400-5  0-20( 7437 0-38 | 7476 0-42 | 72702 0-45 | IN40O1 0-06
7406-7  0-46 | 7438 0-36 | 7482 0-89 | 72709 0-31 | IN4DD2  0-08
7408-9  0-20 ) 744D 0-20 | 7483 1-25 | 72710 0-37 | IN40O3  0-07
7410 0:20 | 7442 0-86 | 7485 1-88 | 72723 0-80 | IN40O6  0-09
7412 0-28 | 7445 1-60 | 7486 0-48 | 72741 0-30 [ IN4OO7  0-12
7413 0-38 | 7447 1-30 | 7489 4-95 | 72747 1.00 | IN4148  0-05
7416 0-44 | 7450 0-20 | 7490 0-86 | 72748 0-36 | OA47 0-07
7417 0-30 | 7451 0-20 | 7491 1-10 | ZN414 1-25 | OA%0 0-08
7420 0-20 | 7453 0-20 | 7492 0-70 | TAA350  2-10 | QA91 0-06
7422 0-28 } 7454 0-20 | 7493 0-68 | LM301B  0-75 | OA200  0-06
7425 0-36 | 7460 0-20 | 7494 0-90 | CA3046  0-70 | OA202  0-09
7427 0-45 | 7470 0-34 | 7495 0-82 | CA3036  1.00 | INSIE 0-06
7428 0-45 | 7472 0-34 | 7436 0-99 | CA3028 1-20 | BB105  0-45
7430 0-20 | 7473 0-45 | 74100 2.20 | CA3090Q 4-50 | 1S44 0-05
7432 0-45 | 7474 0-42 | 74141 0-99 § NE555 0-85 | TIL209 0-27
7433 0-45 | 7475 0-60 | 74192 2-12 [ TAAGE1B 1-40 | OA81 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
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polished cases. Purer and Sweeter tone than ever! U.K. service facilities and
spares available for years to come. With WRITTEN G'TEE. Simple instructions
and circuit diagram. PLUS earphone for personal iistening. ONLY £18-99
(with Mains/Battery eliminator £2-35 ex.) Poet, stc. 51p. *BUT WAIT, for 75p ex.
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 ab d. NO ME fy PLUS dard ‘‘tonglfe’" batteries and

converter plug:

ERANDNEW AC/DC
BATTERY/MAINS

RECORDER
&PLAYER  Gimalvcromon

—_—

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!
Expenaive "'PIANO KEYBOARD"' CONTROL PANEL (or latest MASTER SWITCH
controf) and AUTOMATIC LEVEL CONTROL. No fiddling with awkward tape
and reels, just “‘elap in'' a cassette and off you go! (takes 30. 60 or 90 minute
dard tapes obtalnable everywhere). Amaezing performance
ensures perfect taping and superb reproduction! Remote contro! microphone.
Rapid rewind! Fast forward! Beautiful tone from a whisper to a roar! Complete—
record anywhere, Iindoors or out! Runs on batteries AND 220/240V a.c.
malns. Separate jacks for remote control microphone, etc. Size 3}in x 5in x 2}in
approx. Design can vary slightly. With carry-handle, WRITTEN G'TEE and
instructions. (importers’ recommended selling price £26-97) OUR PRICE
£11-85, post, etc.. 30p. * Send quickly, test on 7-day mail order approval from
receipt of 8oodl—rolund It not delighted! Or call.
BONUS FFER:—C tape, dard batterles and microphone
stand, 55p ex. ALSO avellable!—Super de-luxe model with VHF AM/FM radio.
(Importers’ recommended retail price £44!) 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 AOAD ADDRESS, OR CALL AT EITHER STORE.
CALLERS: ACCESS AND BARCLAYCARDS ACCEPTED.

SHOPERTUNITIES LT

Dept. PE/NC/37, 184 UXBRIDGE RD. (facing Shepherd's Bush Green),
LONDON W12 3AQ. (Thursdey 1 p.m., Friday 7 p.m.). Also 37-3% HIGH
HOLBORN (opposite Chancery Lane). LONDON, W.C.1. (Thursday 7). Both
stores open Mon. to Sat. 9 a.m. to 6 p.m.




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 e —— st i
33 RANGE POCKET MULTIMETER

@® SENSITIVITY 20,0000 /VOLT (D.C.), 4,0000/VOLT (A.C.).

@ ROBUST DIODE PROTECTED PRECISION MOVEMENT.

@ 33 RANGES D.C. VOLT5 0-100mV, |-5V, 5V, I5V, 50V, |50V, 1
i
i

500V, I SOOV D.C. CURRENT 0-50uA, ‘SmA, 50mA, S00mA.,
2-5A. VOLTS, 0-7-5V, 25V, 75V, ZSOV 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 10kq, 10MQ F.S.D. CAPACITANCE RANGES

100uF, IF F.S.D. ‘
® ACCURACY—RESISTANCE, D.C. VOLTAGE AND | . 4
CURRENT, 2-5%. A.C. VOLTAGE AND CURRENT 3:5%,. DR
® RESISTANCE ~RANGES POWERED BY INTERNAL 7
BATTERIES.
® COMPACT SIZE : 150 x 85 x 40mm. 350g |
° CLE:SLY CALIBRATED DIAL WITH PANTILPARALLAX |
Ml
® PROFESSIONAL QUALITY COMPONENTS EMPLOYED
THROUGHOUT. Chinaglia
® FULLY GUARANTEED FOR 12 MONTHS. - B, P AT
® AFTER SALES SERVICE AND SPARES FACILITIES. L. geBi L
® SUPPLIED WITH ADDITIONAL SHOCKPROOF PLASTICS ~
CARRYING CASE, TWO HIGHLY INSULATED TEST ®0 L X )
LEADS AND INSTRUCTION BOOKL|
® SPECIAL 30kV_PROBE FOR DC MEASUREMENT AVAIL-
ABLE AS AN OPTIONAL EXTRA
METER PRICE £1540 (p & p 80p) PROBE £8-80 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. Telephone 01-352 1897
TRADE ENQUIRIES WELCOMED
GIRO NO. 331 7056 SPECIAL RESISTOR KITS (Prices include Post and Packing).
C.W.0. only. P. & P. 10p on orders below £5 10E12 W KIT: 10 of each E12 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%). £3-65 net
Discount: £10-10%, £20-15°, (except net items) | JOEI2 4W KIT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%). £3-85 net
Export Order enquiries welcome (VAT free) 25E12 £W KIT: 25 of each EI2 value, 22 ohms—I M, a total of 1425 (CARBON FILM 59%,). £€8-35 net
Official Orders accepted fro 25E12 4W KIT: 25 of each EI2 value, 22 ohms—IM a total of 1425 (CARBON FILM 59%,). £B-45 net
Educational & Government Deparc SEI2 {W KIT: S of each EI2 value, 10 ohms—IM, a total of 305 (METAL FILM 5%), £2.85 net
COECE PLEASE NOTE: DUE TO CURRENT WORLD SHORTAGES THESE KITS MAY TEMPORARILY
ALL PRICES INCLUDE VAT CONTAIN BOTH WATTAGE AND VALUE SUBSTITUTIONS.
MULLARD POLYESTER CAPACITORS C180 SERIES RESISTORS
zsovFP C. Mounting: 0-01uF, 0:015uF, 0-:022uF, 0-033uF, 0-047uf, 3jp. 0-06BuF, S\f-""{h Stag Cal‘bonI F9-1rn 5%. MF-—ngh Slab qugul F.Irn 5% Size m
O 1uFy 4fp. O 15uF, 43p. 0-23,F, § ype Range |- ize mm
IS: I‘S‘? 1195“1 ZuFip & uF, 53p. 0-33uF, 8p. 0-47.F, 9p. 0-68uF, 12p, | uF, i CF 220 S -60 0 SS 14 %7
MULLARD POLYESTER CAPACITORS C296 SERIES + CF  222M2 ) 075 060 0S5 39 x 105
400V : 0-001 uF, 0-0015uF, 0-0022uF, 0-0033uF, 2}p. 0-0047uF, 3p. 0-0068uF, 0-0)uF, | 7 CF  22-1M ) 075 0-60 055 35 x 16
0-015uF. 0:22,1F, 0-033uF, 3{p. 0-047uF. 0-06BF, 01 uF, 41p. 0" I5uF, 6ip. 0-22uF, i ME 10-2M7 2 154 1-32 1-1 3 x7
St Popomamr g oem ddnie
160V : 0-01uF, 0-015uF, OOZuF 3p. 0-047uF, 0-068uF, 3ip. 0-IuF, 43p. 0 15uF, 5 - i ]
022, Sjm. 0-33uF . 64p. 0 474F. Bjp. 0-681iF. 120, 11 'u . A ! MF  [0-10M 45 3:52 3-08 275 8 x I7-5
MINIATURE CERAMIC PLATE CAPACITORS For value mixing prices, pleasevre!er to our catalogue (pricein pence each).
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, (00, 120, 150, 180, 220, 270, 330, 390, 470, | YALUES AVAILABLE—EI2 Series only. Net prices above 100
;32. :.93; %ul). 31(;(\/. |‘n§5 2K2, 3K3, 4K7, 6K8, (uF) 0:01, 0-015, 0:02, 0:033, 0:047, | PRESET SKELETON POTENTIOMETERS Y;a:e\’f,ha?ge 'Szv\lAl/t.chz;s
POLYSTYRENE CAPACITORS 160V § 5%, MINIATURE 0:25W Vertical or hornxonul 6p each| 3. 2P 4W; 2P, ‘6w
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, | !K.2K2, 4K7, 10K, etc. up to IMQ 3P, '3IW: 4P, 2w, 3P,
4700, 10,000, 43p. SUB-MIN. 0-05W Vertical. |oon to 220K Q 5p each | 4\ ;4P 3W, 30p

( .) 6]l CHEDDINGTON ROAD. PITSTONE,

e — L L
P.E

B. H. COMPONENT FACTORS LTD. | fieieh sttt sier bl iae

—

L . VEROBOARD 01 015 POTENTIOMETERS
Miniature Mullard Electronics 2% x 57 36p 36p Carbon Track SKQ to 2M @, log or lin. Single, 164p. Dual Gang 46p. Log Single with
1-OuF 63V 6jp 68uF 16V 63p | 21 X 3” 33p 2Sp Switch 26p, Slider Pots, 10K, 100K, 500K. 30mm, 34p, 45mm, 47p. 60mm, 55p.

x5 42p 46

TSN ALt (M) [EHESE T 36p 36p | DIODES |PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3.F 63V 6}p |ooﬁF 25V elp | 2 % 17 9% 9p IN4001 63p DIN 2Pin  I2p | (uF/V): 1725, 2/25, 4/25, 4-7/10, 5/25, 8/25, 10/10, 10/50, 16/25,
40uF 40V 6ip 100uF 63V (4p | 2} x 57 (Plain) — 19p IN4002 7}p 3Pin  13p }22/63, 25/25, 25/50, 32/25, 50/25. 100/10, 100/25, 6}p. 50/50, 8p.
4TuF 63V 6jp  150uF 16V 6§p | 2 X 34 (Plain)  — l6p IN4003 9p S Pin 180° 16p | (00/50, 200/25, 1lp. 250/50, 8p. 500/10, Ilp. 500725, I5p.
6-8uF 63V 61p  150uF 63V I5p] 5+ 31 (Plain) — 29p IN4004 93p [ 519: Jack 209 | 500/50, 18p. 1000/10, I5p. 1000/25, 22p. 1000/50, 40p. 2000/10,
8-04F 40V 6]p 220uF 6-4V6ip | \nsertiontool  73p Tip IN4005 12p | 3.3mm Jack lln 20p. 1000/100, 90p. 2000/25, 30p. 2000/100, 95p. 1500/15 38p.
10uF 25V 6jp  220uF 10V 6§p | Track Cutter 56p 56p IN4008 14p [ FON© 6p | 2500/50, 6zp 3000/50, 80p. 5000/25, 66p. 5000/50, £
104F 63V 61p 220uF 16V Bp | Pins, Pkt.50 22p 2p IN9I4  Tp HI-VOLT: 8/350, 19p. 16/350, 22p. 32/350, 33p, 501150 20p.
ISuF 18V 6jp 220uF 63V 2lp IN9I6  Tp ISD%CIKPEJSIOD 100/100, 10p. 100/250, 30p. 4/450 14p. 16/450 23p
1ouf &3y glp a3ur eV 12| TRANSISTORS BAl00 10| ° " 3pin 10p | METALLISED PAPER CAPACITORS
22UF 25V 61p  4TOLF 64v 95| ACI26 1sjp BC2I2L 12p | OA47 9p 1257180 :§° ooV °85“Fo°°"‘: B ,°615 §%5°75“F e "‘F 2es
22uF 63V 6jp 470uF 40V 20p| ACI28 21p BC213L 12p | OABI tip|3%5 0" R 2 ONBEn P 100 D %) 23p.T0maY
JLF 10V 6}p  6BOLF 16V I5p| BCIO7 11p BC2I4L 17p | OA200 gp | 2,5mm Jack 'g’ A D00y:(:0t, e, To22." (5. 004751, Tsp. ;Y0870
33uF 16V 6fp 680uF 40V 25p | BCI0B I2p OC44  18p hono .
I3uF 40V 6fp IOOOuF 16V 20p § BCI09 13p OC7I 13p { Integrated Screened Wire, Metre bip NEW CAPACITOR KITS
32uF 63V 6¢p 1000uF 25V 25p | BC148  [2p OCSBI 16p | Circuits Twin Screened Wire, Metre — Please send for List
47uF 10V 6 1500uF 6-4 15p [ BCI14% 12p OCI70 23p | uA709C 50p | Stereo Screened Wire, Metre Ilp

H Ha 1S00uF 16V 25p | BC1B2L 12p TIS43 33p | pAT4IC 55p| Connecting Wire, All colours, Metre 2}pINOTE: ALL STOCK ADVER-
47uF 25V 64p  2200uF 1OV 25p | BCI8IL 12p 2N2926 Ilp | uA723C £1|Neon Bulb, 90V Wire Ended 5 for 24p]  TISED 1S SUBJECT TO
47uF 63V 64p 3300uF6-4 26pl BCIB4L (3p 2N3702 tip ! ZN4i4  £1-320Panel Neon, 240V, Red, Amber, Clear 161p AVAILABILITY
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$.C.R.s * *SPRCIAL OFFERO #
ACI7T 39| BCYI0 et sf,'.'f,' 'CS,N?CSCTE,R ?wnc " s Sy B G 15V, T00MA Marut - Minchley
. u
AC125 28p] BCY3t Sp| MJds1 #p| OCa2 p| TIP42C £1-10 ZN% “,: g:g:gg gékgs'n 8A 400V Size: 30 x 45 . 40mm F C S3mm
AC128 28| BCY32  e8p| MJ2801 £1-25] OC4s 2p| TISSO p | 2N2005  28p s o Price 1-88p. 100-08p 88. 1.000-50p oe.
ACY2?  27p| BCY3)  48p| MZ001 £2.20) OC4s 2| ZTX107 15| nzoss  26p | Ghoiid0 10.000-48,
AC128 ¥p op 15p 150 | 2nze07 289 CRS1/60 . 3 CORE PYC INSULATED MAINS CABLE,
AC178  27p ssp 17p| 27X 1p| 2Nz 1zp | GASII0 - e‘ns ouo: so“:;;/gozmm Price 100
. €484, 1 - L. 1
ACY1? 2% 2p| 2Tx501  20p| 2n3053  28p | CRSI20 9-47mid. 4V MYLAR FILM CAPACITOR
ACYIS I 20n ] 2p( 2TX504  S0p| N304 gsp | CAS40 . Size i - 0.38in x 0-85in B C Mount
:g;g x 28p( ZTX531  Mp| 2N30Ss sop | CRS7/400 . Price 100-4p ea. 1000-
ACY3®  Sp ¥o| Zeg el aNazzz  mp | CRS16/100 S O LT G D
ACv21  2p 2p| N6se %) 2N3525 9% | CRS16/200 LINEAR 1.C.0 tion, twin coll Size approx 2} » 14 * 14
AD14O  8p b|iNawe ) ansio2  wp | CRS16/600 s .
AD1%e e ool NOOU  ¥o| Noros 1o : e 0l Giikeceo st ‘Sensacde. & 7vr
AD181  40p 0p | IN40O2 l: 223533 :: u:rzl?c ngV ‘w"“ v, 759 1V 1ov u---u.ua snd
AD182 o8 IN4DG3 9 oltags Reg... ... S er 1.08
AF114 289 =3l B op| Narer 12 rcwoozsomw;\uulo up Please atets voltage required
::n: m S0p | IN400S 12p] NITO8  12p ) TBASOO S5Watt Audio.. £1-30 | 50 GE Diode OA47 aguivelant . (3N o;
®p| INOOE 1o 2N3709  12p | BT10/5004 708C Op Amp D.I L./ TRANSFORMER: DOUGLAS PAI. 0. 1t
AF117  28p 50| IN40OT  18p| 3771 £2.78 1099 e . 240 BEC 250-25-0-8V 24A 450
N g: x 'z'm': z;: Pt EHE QIOIDGE RECTImERS mc o" A'“p v ;unuromu
£2-9 w02 tA 200V 3p 170899 Sp
ASY28 PRI 0 115, 180. 205. 225. 245, SEC 35-0-35
ST aen Yoo ese  m| mae e || Bvied taa zov st 7eC Op Amp DIL 1oy | PRLG1LE ez 2
BAID2 33 £1-08| 2N706 12| 2N3866 :;: MDA952/2 747C Dual Op Amp  £1-20 | MULLARD TUBULAR CERAMIC UNF
BAT12 S0p £1-55 2N708A  18p | 2N3904 6A 100V 80p ZN414 Radio I C . €1:25 | TRIMMERS (—nouunonu)
BAII4  18p 5 708 u TADI00 Radic 1C Tyeegsz 0
BAISS  13p 250 || ZENER DIODES inc. Filter ¢ 582 2p } Price 10p s
8C107 12 B2YB8 Seriea 400mW CAHA O % 05t
e8C108 12 . 3 3V-33V. 5% tp CA018 GQUANTITY mscounrs PLEASE TELE-
B8C108 12p 1-5W range 25 3028 PHONE
B8C147 172p 10W range 43 CA: 1000pF Feedthrough cepacitor Sp es.
BCl4  12p cuoi: Miniature tubular P C trimmers
6C149  t12p
2p CA048 6-30pF 10p e
gg:s ::: . #p CAN75 4p cio Variey 7000 relay 0p e,
8C158  15p - CA3090Q 703 VOLTAGE AEGULATORS
sciesc sy w | | SNrstssowadioi . 0% 12 se0mn e
3 e 4 with circult 018
VEROBOAND
BC184 t4p g1 015
WETA X
BC2120140 ALUMINIUM BOXES [DRAL FOR VEROBOARD wiTh BAse | 24 - 24 = g2
8C213  14p S0p | AND P.K. SCAEWS . 3 3
BC214 14 sp 5p £1-30| 2N2222  20p| 49362 ssp | aB7 2t Long 5t Wide 1, High  80p ] 2% s ‘::
BC238 12p1 15100 15p| OC28 p| TIPMC €1-80( 2N2222A 2%p ABB . 4 W sop 17 x 2 €108 J
8c239  12p) 15103 20p| OC28 #5p( TIP3SC £3-20) 2N2398 7Y, AB9 i 24 u »p 7 BREIR]
P P o 3 :H
0C30  p| TIP3BC £4-10['2N2848  Sap B 4 R * red 7 - £1-04 —
PIN INS TOOL 29 T2p
AB12 3 2 1
8P F CUTTER 52p S2p
DIGITAL INTEG RAL CIRCUITS T ol D @D B8 H 2 &% 100 PINS 58 »p  p
SNTA00 N 205 | SN7420 SNI373 #p| SNT4110 _ op| SN74ter ga.2s | ABIS e H 33 500 bNS 85 e
SNT401 20p| sN7430 m SN7474 4p | SN74118  £1-00| SN74170 ta.1p | ABIS o) 7 3 500 PINS DS €120 €1-20
SN7402 20p| SN7432 42p| SN7475 % SN74119  £1.80] SN74174  f2.00 | ASY n 4 g Prices Corract Juna 12
g:;:gg :’ g:;:;? ::: ::;::g ::’ R rdl| ERIALE 1538 :::e :; : J SEMIES TRANSISTOR DATA .OOK'
P P [ SN74122  £1-35 41 . — NEW;
SN;‘&? 20p | SN7438 5 :N"u £1-25| SN74123  £2.79 g:;ﬂ;g g:: ALUMINIUM BOXES WITH SLOPING ro» PANEL—IDEAL ?"3‘ US:N;_"gN:;;”;"w K Nare
N74 p| sN74 20p | SN7482 87p | SN74141  £1.00 4 o V00 erintics e all numbera
SNT407 0p| SNTAIAN  78p| SN7483  £1.00| SN74145  £1.50 g:;ng? g:: 2 High st front 6 Siops to front g ZIen M (LD L O 0
SN7408 20p | SN7442 7%p | SN7484 90p [ SN74150 £3-35| SN74182  £2-00 pith KIS crowa laristica 35A 288 28C. 280 numb.vl
el I R o 2 1 g g ¢ SFEL Cotn
(4 . SN74153 41 . hd 2 5 Band 1 T tor Chi t v n:-
SN7ail 235 | SN74es  £2.00| SNTABTAN £1.00| Seaeiid A AUl TER s Eoropee '.f.',‘,'..';.".'. SRR B e
SNT7412 42p | SN7447 tv-;! SN7492 7% [ SN74155 SNT4191 €195 d 0.100% maxing ¢t | 6 TVT Tr or Equivalent Tab o
SN7413 Wp | SNT448 £1-75) SN7493 %0 [ SN74t . or as & power All books conum pin connections en
SN74ls  3p| SN7450  2op| SN74%a  B0m| SNrdiey SN2 208 | Suipet indiceror semiconductor outin
SN7417 Wp | SN7451 20p | SN7495 80p | SN74180 Sensitivity: 130 wA. lmorn.l [ : 600 ohms PRICE £1 10 per book £8 per 6 books inc
SN7420 20p| SN7453 20p | SN7496  £1-00| SN74161 g:mg; g::g Dimenslons: 40 x 40 x 29m
SN7422 48p | SN7454 20p | SN7497  £3:25 741 o ALBO STOCKED AT
SN7423 u: SN7460 n: SN74100  £2.50 S:mg £3-40 gz;::gg :::: Etectrolytic Capacliors Mullard. Sprague Lorin  stc Unisse Otherwise stated sl prices ere
SN7425 ap| SN74T0 0p| SN74104  €1-45)| SN74164  £2.78| SN74188  £4.80 Polysster. Poly-lyun- Suver Mica Capacitors etc EXCLUSIVE of VA T Plssse add 8%
SN7427 a2p| SN74T2 0p | SN74105  £1:45| SN74185 £4-00| SN74190  £4-80 esiet s, corton, ound 10 &l %:'8.3'{;';2:.?-’::" under
QUANTITY DISCOUNTS—12+ 10%. 25+ 15%. 100+ 20%. witchas. roiary shde loggle eic Cable or

CcMm1o

CM20
CcM73

Co92

DM 18HL
DM73

DM81
Dmez
DM94
DME14
PROMS
PROM1O
PROM20
PROM25
UDS0HL

200C

MICROPHONES
PRICES INC VAT

Cryu-l Lapel Microphone with Lead and

$p

Gonorll purpose  Crystsl Microphone £1:20

Crystel Stick Microphone with Switch
o ana Plug €220

with bum -in Prumnllhcr Cable and Wind-

shield £14.00
Cerdioid Capacitor Microphons ss above.

both types with Switch both 600 ohms £10-00
Cassatta Dynamic Microphone with Plugs

for signal and stop/start 200 ohms £2-20
Electret Paging Microphone. on table stand

with gooseneck and switch, 6§00 ohms £14-00

Lavalier Microphone with Windshieid,
Cord. 6 metres Cable. 600 ohms/
£11-20

Dual Impedanca Dynlmlc Microphone

with desk stand, 600 ohm.lSOln £10-50
Omni

wuth desk stand. S muru Cable and Plug

50k 0-00
Remote Dynsmic Mlcrcphcn- Cassette

type with Plugs 200 ohmy £1:90
Remote Casse Cnrdlola Microphone

with Plugs 200 ohms £2-40
Omnl Di Dynamic

with Stide on Windshleld and Switch 50k £9-5¢
Pancl Typs Dynamic Microphons with

Cable Lavalier Cord and Base 50k £3-20
Lavaher Capacitor Microphone with Tie

Clip 5-8 metres Cable 600 ohma £16:00
Qmni Directional Capacitor Micro-

phom with 6 mnu Cnblo 600 ohmae £30-00

wlm 6 metres chlo 800 onmo a £32-00
Capacitor Boom Arm Microphone with

Arm. two Windshislds. Cable 600 ohms £34-80

Cerdioid Dual Impadance Microphona
with Switch. § matres Cadle and Plug 600

ohme/50k0 £12-00
Shm Line Crystal Microphone with Switch.
Cable and Connector £3-80

CTs

CT10/8

TWEETERS
PRICES INC VAT
Cone Tweeter Freq 3000-15000Hz Cross-
over freq 3000Hz !mp 8 ohms Suitable for
systems up to 10 watts AMS
ure Unit Type Twaeeter
1500-16000Hz fre

Fraq
30

CT!OHG As above but 16 ohm

FF27

FF28

HTI5

HT21

MHTI0

CN23

FF5

FF30

SN75

ms

Dome Tweeter Freq 2000-18000Hz Cross-
over freq 3000H2 imp 8 ohms Sullable for
systems up to 40 watts

Dome Tweetar Freq 2000-20000Hz Cro
over freq 3000Hz Imp 6 chms Sul

ms up to 30 watts AMS

ter Fraq 3000-20000Hz C
3000Hz Imp 8 ohms Suitable for

ms up to 20 watts AMS

Novn Tweetsr Fraq 2000-18000Hz Cross-
over freq 3000Hz Imp 16 ohmae Suitable for
systems up to 30 watts AMS

Horn Tweeter Fregq 2500-20000Hz Croes-
over freq 3000Hz Imp 8 ohms Su

Suit-

imp 8 ohms
me up to 30 watts AMS

CROSSOVERS
PRICES INC VAT

2 Way Crossover Network Imp 3 ohms

Crossover 3000Hz Suitable up to 15 watts
RMS

3 Way Crossover Network:
Crossover fr
up to

3 Way Crossover Network imp 8 ohma

tmp 8 ohms

Crossover freqs 1000 and 5000Hz Suitable

up to 25 watts AMS
2 Way Crossover Network imp 8 ohma

Crossover 3000Hz Sultebie for -yuum- up

to 15 watts AM.

00 and 5000Hz Suitable

£1-80

£5-7¢

£4-08

€128

£3-30

£-80

AUDIO ACCESSORY SHOP, 177 TURNHAM GREEN TERRACE, CHISWICK, W.4

CASSETTES
PRICES INC VAT
[v: 1) 90 cr20
BASF LH ap 0n-2 -7
MEMOREX
MROX? Oxide ”p £1-32 £1-70
CRO €1-47 fTn =
PHILlPS 05p [358.] £1.75
QTY Discounts 12-10% 24-15% 36-20% 60-25%
SPEAKER CLOTH
Available In Black or Gresn. Approx width 54n
£1-78 ‘CA
HEADPHONES
Type H-202 Features. Mono/e!
controls on
Impedance 4-16 ol
TEAK YENEERED lAKll CAIINIYI
For 8 = 5in_ Speak 28 97 13; + 54 -9
8in - Tweeter Tdx 114 54 £5-00
13 x 8in 10417 +6 £5-75
13 = 8in_+ Tweeler ‘2 » 187 x 8¢ £r-50
12tn « Tweeler * 10 = 83 900
VALVE AMPLIFIERS
PRICES INC VAT
Rcbu-l units suitstle for most PA Disco uses
watt nputs. Vol Treble Bass Controls £12-50
15 wsatt 4 inputs Vol Treble Bass Controls £24-50
30 watt 4 inputs Vol. Tredie. Basa Controls 129-50
50 watt 4 inputs. Vol Treble. Bass Controls 9925
150 watt 4 inputs with ssparate vol controle
plus master vol . treble baes £75-90
500 watt 4 inputs each with independent
treble and bass controls plus ov-ull magler
vol control £124-50
MICROPHONE MIXERS
PRICES INC VAT
FF1 4 Channel Mono MI nd Preamphtier
with individual slids controls  Battery
operated £29-98
FF10 7 Channe! Sterec Mixer and Preamplifier
with individual shde controis  Battery
operated £34
FF11 Stereo Frequency Controlier and Pra-
amphtier. uses five slide controls Battery
operated £

All mail 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. VA Weight Size cm. P&P

No. (Waotts) Ib oz i
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7:3%

)
£=3
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Fof XXX XXX XX XX
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CASED AUTO TRANSFORMERS

115 500W enclosed transformer, with mains lead anhd two 115V
outlet sockets, £9.49, P & P 67p. 20W version, €2-02, 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. | oz
0 2V at 0-25A x 2
I -12V at 0°5A x2
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0-19-25-33-40-50V  2-09
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IATURE TRANSFORMERS WITH SCREEN
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PLEASE ADD 89, 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

838

incl, P. & P,

Ready built unit, ready for connection to the LF. 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,

incl. P. & P.
on y 4 Order Code 1.C.A.I.
On P.C. Board with all components or 2
on one board for £2:60. Order Code
1.C.AI/S.
These amps. are supplied with a free book-
let on connecting up, specifications and
easy-to-build projects using the I.C.A.|

oW & 10W AMPS

10W ony £2.26

incl. P, & P.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price, They are only 2tin x I3in. The 5W
Amp will run from a |2V 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 £10WAMPS

Pre-assembled printed circuit boards 2in X 3in
available in stereo only, will fit 0-15 edge connector.
Stereo Pre-Amp | (Pre ). This unit is for use with low
gain or ceramic pick-up cartridges. £110
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.

-—---—--_\

enclose £........... bobbieed -
ciivenee....Decoders.... - s SW Amps
............... 10W  Amps/..... ..Stereo Pre-Amps | I
.......... ..Stereo Pre-Amps 2. .Stereo Tone Controls I

(Please insert quantities and delete those not applicable).
Name
Address .

s ] Dept. A, 222/224 West Road,
1V_V75tcliﬁ‘nn-5ea, Ed'ﬁloz)sf&:PF'
elephone: Southen 7 d
Co. Regn No.820919
L. N B N _§ § § W ]
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AUDIOTRONIC Model ATM1
Top value 1,000
opv pockn multe

0/10/50/2‘35/\ 000
voit AC and DC.
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

P& P 15p

MODEL HIOKI 730X
30.000 opv. Over-
load protection.
630 60 300/600;
1200V DC.12/60/
120/600/1200V AC. | ~
60/pA/
30mA 300mA.
2K 200K
2 Meg Ohm.
10to 63dB.
OUR PRICE £7.50
P&P 30p

AUOIOTRONIC Model ATM5
Jewel movement,
attractively mouldad
clso with edgwise
ohms |d|unmont
Rany 03/15/|50/
300/1 C,
(2500061\:) 0-6/30/

{5000 opv). 0-300
uA/0-300mA DC.

Suppiied with bmuiy
tost lsads and dat
booklet. Size: 121 x 73 x 29mm.

OURPRICE £3.95 paP20p

U4324 MULTIMETER
High sensitwity . over
load protected.

v, Rant

DC. 3/6/‘5/60/1 50/
300/600,

Current: 0 (E 0
SIGOIGOOmA/BA DC
03/3/30/300mA/
3A AC.
25/500 ohms/O 5/5/50/500k ohms/5
Mohms. Decibels: —10 to +12dB. Size
167 x 98 x 63mm. Supplied comp-
lete with test leads, spare diode and
instructions.

OUR PRICE £8.00

P&P 30p

and make no mistake|

HI0KI 750X VOLT-OHM-

MILLIAMETER = .
43 ral ‘ }
300/600/1,200V s
0— 3/6/15/30/60/120/ 8
300/600/1,200V —
Current: 0—30. BOuA/
1.5/3/15/30/150/300
mA/6/12A. Resistence

to +17dB. Output:—
0 3/6/15/30/60/120/300V Accur-
acy + 3% DC, + 1% AC. Sensitivity!
50,000 opv DC. 5 u00 upv AC. 4 inch
meter. Buit in protection. Size 57 x
102 x 153mm.

3/0.6/
i 5/3/3/12/30/60/150/
(]
L4 .
‘®:
03 3/300k/3/30Muhms
OUR PRICE £11.95

P&P 40p

KAMODEN 360 MULTIMETER
Hi nmitivitxl.
AC 10kohm/V
5" mirror scale,
ovurload prmev:l
2. 5/1 0/8‘7250/
1000V
50/250/1000V

AC. Cs
0.01 mAl0,5/5/50/
S00mA/10A.

Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100M ohms.
Decibsels —20 to
+62dB. Blﬂtrg operated. Size: 180 x
140 x 80mm, Supplied complete with,
test leads etc.

OUR PRICE £17.50

P & P 40p

TEGS5 VALVE VOLTMETER
28 ra oc volts
5-1 AC
volts 1.6— 1500V.
Resistance up to
1000 Megohms,
200/240V AC
operation. Com-
plste with probe
and instructions.

OUR PRICE £17.50

Addmonll pvobos available:
F £2. HV £2.50

P&P 50p

LBJ TRANSISTOR TESTER
Tests ICO and B,
PNP/NPN. Operates
from 9V bettery.
Instructions supplied.
OUR PRICE
£3.95  rar20p

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large 4%4""
mirror scale.
149 x 1 17 x 60mm.
000V OC.
3 300V RMS AC.
B8—800V P-P.
DC cusrent 0.12—
12mA, Resistance
g to_2000MOhms. Decibels: —20 to
+51dB. Supplied complete with leads
and instructions.

OUR PRICE £18.50

P&P 20p

MODEL AF.105 VOM

50.000 opv. Mirror

protection.
0/-3/3/12/60/120/
300/600/1200V DC.
0/6/30/120/
300/600/1200V DC.
0/30uA/6/

60/300 mA/

12 Amp. 0/10K/
1m/10m/100

Meg Obms. —20to + 17dB.

OUR PRICE £12.50 P&P30p.

MODEL TH12
20,000 opv. Ourlo.d
protection. Slide swi
selector. 0/0.25/2 5/ 10/
50/150/1000V DC 0/10/
50/250/1000" /

50uA/25/250

B0 30w, 300k Mogohms. -20 w0
+50dB.

OUR PRICE £5.95

P&P 30p

HIOKI Model 720X VOM
A versatile,

nocurnum sur-

mnmmam

OUR PRICE

£5.97
P&P 30p

U435 MULTIMETER gpy

20,0000pv. Ranges:
75mV/2.5/10/25/
100/250/500/1000V
DC. 2.5/10/25/100/
250/500/1000V AC.
Current: 50uA/1/5/
25/100mA/0.5/2.5A
DC. 5/25/100mA/
0.5/2.5A AC. Resist-
ance: __ 3/30/300k
ohms, Size: 205 x 110 x 84mm. Sup-
plied complete with leads, crocodile
chips and steel carrying case.

OUR PRICE £8.75

P&P 30p

TMK MODEL TW50K
46 ranges, mirror i s
scale. 50k/V DC

50k/V AC.
DC Voits.

000, 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. Resistenc
10k/100k/| Meg/ y
10 Meg ohms. 20 10 +81.548.

OURPRICE £12.50  raPr 20p

TMK 100K LAB TESTER
100,0000pv. 6%
scale. Buzzer

short circuit check.
Sensitivity 100,

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V

batteries. Complete
with instructions etc.

OUR PRICE
e s v o
current 10/ 1000A/10/ UAJM Multimeter &
135101(/100&/:6292 N fso e o Tester &
eg ohrns.
e b o BB Prasic cave g;:lmp"ﬁ]wgv y
wnth carrying handle. Size: 190 x 172 Querload protected

UUR PRICE £19.95 P&P 30p

U4312 MULTIMETER
extremely sturdy
instruntent for
general electrical
use. 6670pv.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DA 75m'

900V
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1. 5/6/15/
60/|50/6
5/6A A(i%OIZDOIJI(/ZOk ohms. DC
Al

MOOEL PLA3G

C 1.5%. Kmife edge
pointer, mirror scale. Complete with
sturdv metal carrying case, leads and

20,000 0pv DC.
8000 opv AC.
Mirrorscale
6/3/12/30/120/
600V DC. 3/30/
120/600V DC.
50/600uA/60/
B800mA.
10/100K/1 Meag/10 Meg Ohm.

_20t0 46dB.
OUR PRICE £6.97

P&P 30p.

UUR PRICE £9.75 P&P 50p

HIOKI MODEL 700X
100, OOOopv Overload
protection, Mirror

12/30/60“20/300/
SED/I008 5 v Ranger 070612
1 0/ 154
Worsaoiraoay aC s
s

150/500mA/6/12A DC. bzfglg?gﬂ}zm
ZkIZOOR/ZM/ZOMOhms 1.2mA/120mA/
—20 to +63dB. 600"/‘&”‘(:2‘\ %:

SHOmA 2R

OUR PRICE £14.95 P&P30p ;Gn%dB/ZO/zuzoﬂ”

370WTR MU LTIMETER

Fealur-s AC cuvum
0/0.5/25/!0/50/
250/500/1000V
0/2.5/10/50/250/

500/1000V AC.
0/50uA/|/|0/100

/
AC. 0/5k/50k/500k/
5 Meg/50 M
Decibels: —20 to +62dB.

OUR PRICE £19.95  par 30p

Al
DC. 1.5/7.5/30/150/
300/750V AC,
Current: 0. N/O 6/
6/60/600mA DC.
0 3/3/30/300111A AC.

0.06
06/2/6/20/60/200k ohm!lz Mohms.
Battery operated. Supplisd compiste
with probes, leads -n steel curqu

ize: 115 x 215 x 80mm.

case.
OUR PRICE £10.50 P&PJOp

KAMGDEN 72.200 Multitester

High sensitivit
tester. 200, 006 pv
Overload protsclad

Model HT100B4 MULTIMETER

Overload protected,

shock proof circunts.

9.5uA Meter with

murror scale. Sensitivity !

100k V. Polarity change

switch. Ranges: 0.5/2.5/

1. /50/250/500/1 000

Voits DC. 2.5/10/50/

250/1.000 Vohs AC.
DC resistence’ 020/

200k/2/20 Meg. ohm:

DC current: ‘IOIZSOUA/Z 5/25/250

mA/10A. AC current: —0—10A.

to +62dB. Operates from 2 u ISV

batteries. Size: 180 x 134 x 79mm,

OUR PRICE £17.50  raP 40p

OUR PRICE £22.50 PpaP 30p

U4323 MULTIMETER

|
|

ascillator. Suluhle
Oor necal receiver

0. 5/2 5/10'/‘&'1‘/250/ k

2 5/|0/15[250/500/|000V AC. 0.05/

5 50'500mA DC Resistance.
l‘IO % 100. x 1.000, x 10,000 (50().
500¢), 5k(), 50k() centre scale) _
Battery operated. Size: 160 x 97 x
40mm, Supplied in carrying case com-
plete with test leads

OUR PRICE £7.00 P&P 30p

Practical Electronics

U91 Clamp VOLT
AMMETER

For measuring AC valt

age and current without

breaking circuit. Ranges: X

300/600V AC, Current:

10/25/100 250/500A
Accuracy 4%, Size 283 x

mm. Compme
with carrying case, feads
and fuses.

OUR PRICE £10.50 P&P 30p

MOODEL 500
30,000 opv with
overload protect-

1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/

500mA. 12A DC
0/60k/6 meg/60 megohms.

OUR PRICE £1395

Carr. pad
Leather case tor above £1.75

October 1974

MODEL AS.1000 VOM

U4317 MULTIMETER
High sensitivity
instrument for field [ — R
and Jaboratory work. |
Knife edge pointer, C—

86mm mirror scale._
Overload prmect-onl

0 5“3‘3/1 0/25/50/100/250/500/1 000
DC. SHOIZSISOIIO%IIZSOI

OOOV A
1/5/10/50/250m /17
0.5/1/5/1 0/50/250mA/ /5A AC. Res-
istance: 5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: —5to +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plete with leads.

OUR PRICE £15.00  par a0p

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mirror
!:lll Ovevln
ection. 12/
6/3/12/30/120/

0/10k/| Meg/

1 eg.

—20 to +50dB.
0.01-0.2MFD
Transistor tester measures Alpha, Beta
and 1CO. Complete with instructions,
batteries and le

OUR PRICE £19.95

P&P 25p

C15 PULSE OSCILLOSCOPE
Ised

forms in electronic
circuits, VERT. AMP.

width: 500kHz,
Sensitivity ay 100kHz
VRAMS/mm: 0.3-25
Prmt triggered sweep
—3000usec. Free running 20-200
kHz in_nine ranges. Calibratar pap;.
220 x 360 x 430mm. 115—-230V AC,

OUR PRICE £39.00  carr. pad

RUSSIAN CH16 Oouble Beam
0SCILLOSCOPE
5 MHz pass band.

100.000 opv.

Mirror scale.

Buiit-in meter ——

protection 0 3

12 60/120 300

600 1200V DC.

0 6 30120 300

600V AC.0 10uA

6 60 300mA

12Amp. 0 2K

200K '2M 200 Meg
Ohin. 20tec 17dB

OUR PRICE £17.50

;)

P&P 30p.

KAMOOEN HM720B FET VOM
Input impedence 10 =
Megohms. Ranges —
0/.25/1/2.5/10/50/
1000V DC. 0/2.6/10
50/250/1000V AC.
0/§5uA/2.5125/250

mA DC.
0/5k/50k/500k /5 M
500 Megohms
OUR PRICE
£21.00 P& Paop

MOOEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitwity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale langth:
165mm.
0/300/750u:/

'7.5A AC.
0/75/|50/300/750mV/'I 5/3/7 5/‘5/
30/75/150/300/750V DC. 0/750mV,
1.5/3 /7. 5/!5/30/75/‘50/300/750V
AC. Automatic cut out device. Supp-
lied complete with test leads, manual
and test certificates.

OUR PRICE £49.00  p&r 50p

B V1Rand Y2
ampli lnn. ectang
ular 5" x 4" CRT.
Callbul-d iy r'd
Wi from Q.

to 100 milli- uelcm
Frn runr\mq time
base, MHz,
Bu.lt 40 nmn base
and itude Cali
with all

and instruction manual.

OUR PRICE £87.00  carv. paid

ALL PRICES

EXCLUDE VAT

SWR METER Model SWRJ
SWR meter for

tummmw antenna align-

ment, with built-in field

mumh mater. Accuracy N
mpodlncu 52’ Indlc

atov 100uA DC. Full

scale & section |:ol|lpl|b|c

antenna. Size 145 x 50 x

60mm
OUR PRICE £4.25
Also see following pages

839
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MODEL TE15
GRID DIP METER
Tunslslonsed Oper-
ates as Grid Dip,
Oxcitlator, Absorb-
fion Wave Mater and
Oscillating Detector.
Frequency ram
“&HZ—ZBOJHI
in six coils. 500uA
meter. 3V battery
operation. Size:

180 x B0 x 40mm.

OUR PRICE £19.95

P&P 30p

TRANSISTORISED LC.R AL
BR/8° MEASURING BRIDGE

A new portabie
bridge otfering
excellent range and
accuracy at low
cost. Resistance
- & 6 ranges: 0.1
ohm-11.1 megohm + 1% induct
ance: 6 ranges: 1 microhenry-111
hensies = 2% Capacity 6 ranges:
10pf-1110 mfd 7% Turns Ratio
6 ranges: 1:1/1000-1-11100 il
Bridge Voltage at 1,000cps. Opera
ted from 9-volt battery. 100 micro
amp mater indication. Size 73" x

5"*'pUR PRICE £25.00 par 30

POWER RHEOSTATS
High quality ceramic
construction. Wind-
ings embedded in
vitreous enamel,
Heavy duty brush
wiper. Continuous
rating.

Single hole fixing. %" diameter shafts.
Bulk quantities available.

25 WATT 10/25/50/100/500/1000/

EA4Y REVERBERATION
AMPLIFIER

Self comamad
transistorised,
battery operatod
Simply plug in
microphone, guitar etc. and ou (pu( to
your amptifier. Volume control and
depth of reverberation control. Beau-
walnut cabinet. 184 x 77 x 108mm.

OUR PRICE £7.50 P&P 30p

2500 ohms. 15 p&p 10p
50 WATT 10/50/100/250/500/

1500/5000 ohms.
£1.62 pap 10p

100 WATT 1/5/10/25/50/250/500/
2500 ohms. ;00 Ohms

£2.34 par 15p

TE16A TRANSISTORISEQ
SIGNAL GENE RATUR

5 ranges, 400k Hz
to 30 MHz. An
inexpensive
instrument for
the handy-man.
Operates on 9V
battery. Wide
vasy to read
scale. 800k Hz
modulation.
Size: 149 x 149 x 92mm. Complete
with instructions and leads.

OUR PRICE £8.97 P&P 30p

CP110 CHASSIS PUNCH SET

LHO2S STERED HEADPHONES
Light weight head-

phanes with padded

ear pleces. 4/16 ahms

20-20,000Hz.

Complate with 6'

lead and plug.

P&P 30p

OURPRICE £1. 97

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size

3 IF stages.
Double tuned
discriminator,
Ample output to feed most amplifiers.
Operates on 9V battery. Covers B8—
108MHz. Ready built, ready for use.
Fantastic value for money.

QUR PRICE £8.95 PRP 20p

Stereo Multiplex Adaptor €5 95 extra

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits are complete with compre
hensive easy to follow instructions and
covered by full guarantea.
Post and Packing 15p per kit.
AF20 Mong amplifier.............
AF25 Mixer

@300 P ®
Caretully machined (og grade steal.
Contains 1/2", 5/8" 7, 17 an

11/8" pun:hes complete with gripper
and accessories.

OUR PRICE £3.00 P&P 40p

DH02S STEREQ HEAOPHONES
Wonderful value
and excellent
performance
combined. Adjust-
able head hand.

impedence 8 shms. (3

20~ 12,000Hz. -
Complete with \\@ﬁ@
tead and plug. X

OURPRICE£2.25 P&P 30p

GDODWINACHANNELCONVERTER
plus pair Audm Devalnpment
AD-15 speakers. =

noe &R

Y

Add 4 channel sound to your exist-
ing stereo system with this special
package. Converter splits stereo
sound into 4 live channels. Book-
shelf speakers handles 10 watts and
has 70-18,000 Hz performance.
Normal retail value £25.5¢

OUR PRICE £15.80 pap £1

KEG30 3 Station INTERCOM

Master and two substations. Can be
used on desk or wall mounted. Comp-
lete with cable and batteries

TE1035 Stereoc HEADPHONES

Low cost with exc-
ellent response. Foam
rubber earcups. Adjust-
able headband. 8 ohms
impedence. Frequency
response 25Hz— 18kHz.
Comptete with cable
and stereo jack plug.

OUR PRICE £2.60  rap3op

Converter seperately
£3.95 p & p 50p

Model A1018

FMTUNER

6 transistor high

uality unit-

gIF stages and

double tuned

discriminatar.

For use with most amplmus Cavers
88—108MHz. Powered by 9V battery.

0OUR PRICE £5.25 P&P 50p

MODEL TE20 RF SIGNAL
GENERATOR
Slx bands, 120kHz—
MHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy 1 2%. Audio
output to 8V. Power requirements:
105—125V, 220--240V AC. Size: 193
X 265 x 150mm. Complete with test
leads

OUR.PRICE £17. 50

PEP 50p

TE-200 RF SIGNAL . 3
GENERATDR
Accurste wide range Y
signal generator i

ring 120 kHz-500 |
Wbz on 6 bands. . o
Directly calibrated b3 Y

Vearable R.F
attenuator audio output, Xtal socket
tor calibration. 220/240V ac.
Brand new with instructions.

Size 140mm x 215mm x 170mm

OUR PRICE £17.50 P&P 50p

Model 350 13 x 87 with
single tweeter/crossover.
20-—20,000Hz. 15 watts
RMS, Available 8 or

15 ohms.

OUR PRICE
£7.50 esch P&P 37p

EMI LOUOSPEAKERS
7

SDH8V MONQO/STEREQ
HEAOPHONES

Volume cantrol for

each channel. 4/16 ohms
impedence. Frequency
response 20Hz —18kHz.
Complete with 101t
coiled lead and jack plug.

OUR PRICE £4.97 P&P 30p

OUR PRICE £13.50 P&P 30p
Stereo mul E'!)( adapter £5.95 extra.
SINCLAIR i
CALCULATORS \

Csmbridge Ready
Built. List £19.95
Our Price £17.95
P& P25p
Cambridge Kit. Our

Modet 450 13 x 8" with J

twin tweeter/crossover.
5—13,000Hz. 8 watts

RMS. Avaitable 8 or 15 ohms

OUR PRICE £3.62 cach PP 35p

—
SPECIAL PURCHASE

LIMITED QUANTITY!
Tannoy 12”DR/8
Bass Speakers
8 ohms. 30 watt
Heavy duty. deal
for Hi-F1 P

Group.
OURPRICE £12 50
P&P 50p

TE22 SINE SQUARE WAVE
AUO0IO GENERATOR

Sine 20cps
to 200kHz,
on 4 bands.
Squere 20
cps to 30
kHz. Output
impedence

s
200/250V

AC operation. Supplied brand new
gusrantoed, with instruction manual

OUR PRICE £24.95 rar 500

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable
output 5-20V DC
up ta 2 Amp. Inde- | &,
pendent meters to | WX
monitor voltage and { \\
current. Qutput
220/240V AC,
Size: 190 x 136 x
mm.

OUR PRICE £19.95 P&P50p

(74

BHO001 HEAOSET and Boom
Microphone

Moving coil. Ideal

for language

teaching,

communi-

catians etc.

Headphone impedence 16 ohms. Mic
rophone impedence 200 ohms,

GUR PRICE £5.95 P&P 30p

Price £13.50 Post

Free

Executive. List £39.00

Our Price £35.45

P& P25p

Executive Memory.

List £49.00 Our Price

£44.50 P & P 25p

Scientific. List £49.00

Our Price£27:50 P & P25p.

MANY OTHER CALCULATORS

HANIMEX HRC 3075
CASSETTE RADIO

Covers
Medium and
FM wave-
bands. Slider
volume and
tone controls
Battery Mains
operation. Will record
direct from radio or through built
in condenser microphone. Com
plete with batteries, earphone,
and cassette

OUR PRICE £24-30 P& P50p

IN STOCK FROM AS LITTLE

AF35 Emitter amplifi
AF80 0.5W mic. amplifie
AF305 Intescom.
AF310/2 Mono Amplifier.
ATS Automatic light control..
AT25 Window wiper robat.....
AT30 Photo cell switch unit...
ATS50 400W triac dight
dimmer/speed control........
ATS56 2,200W triac tight
dimmar/speed cantral.......
ATEC 1 channel light control.
ATES 3 channel light control.
GP304 Circuit board. -
GP310 Stereo pre-amplifier
for use with 2 x AF310.

GP312 Circuit boar 4
£33
HF325 Deluxe FM tuner........ £24.
HF330 Decoder (HF310/325) £9.96
HF 380 Iw/vhf aenal amplifier £5-04

HF395 broadband aerial amp. €1 77

M1302 Transistar tester..
NT|0 Stabilised pawer supply

. £6.15
NT300 Slablllsed p. supply £12.51
NT305 Voitage converter £4.50

NT310 Power Supply 240 V AC
or2x18V D.C.at 2amps £571

NT315 Power sugplv 240V AC

04,5/15° 500mA ... £9.57
Amateur Electranics by Josty-Kit,
the professianal book for the amateur
—covers the subject from basic prin-
cipals to advanced electronic techniq-
ues. Complete with circuit board for
AE1 to AE10 listed below.

OUR PRICE £3.30 (No vaT)
PP 25p plus VAT,

AE1 100mW output stage
AE2 Pre-amplifier..

AE10 CCIR fll(er

AS €900 Send for list.

SINCLAIR SYSTEM 2000

TEA021 Stereo Listening Statlon

For balancing
and gain selection

ARF 300 AF/RF SIGNAL
GENERATOR
All transistarised
compact fully
portable. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sine wave 10V

P-P RF 100kHz to
200MHz, Ou(pul
1V maximu
220/240V AC operation. Complate
with instructions and leads.

OUR PRICE £37.50  pap s0p

MODEL MG 100 SINE SQUARE
WAVE AUDID
GENERATOR
Range 19
220.000Hz Sine

Weve 19 —100.000 Hz Square Wave

Output Sine or Squsre wave 10v P. to P

Sire 180 ) 90 x 90mm.Operstion

220/240v

QUR PRICE £|9 95

AUDIOTRONIC LE-102A
INTERCOMS

Beautifully made and finished in
two tone ivory/buff, the LE- 1024 is
usetulinthe home, office or shop
and Is suitabie for use as baby
alarm. Wall or desk mounting
§7mm speaker mic gives clear 2-
way communication with on/oft
and volume control on master

unit. Operates on 9V batt. Approx.
60ftlead.

OURPRICE£3.95 rar3op

TRITON CT.555 CASSETTE
RECOROER

Battery Mains
Piano key and slider
controls. Auto-
matic levelcon-
trol. Complete ,
with mike and
earphone

OUR PRICE
£10.50 Parsop

STEREO AMPLIFIER of Ioudspenkars
AND TUNER {acility for stereo
headpho
swfichin leu aakers on—off slide
feavas (m@@ Cob T
AMPLIFIER OUR PRICE £2.25 P&P 150
Amplifier output 8 watts per | AUOIOTRONIC
channel RMS. Distortion less than | LOW NOISE CASSETTES
0:06%. Silicon transistors. Two g;;i “557 £3 nz%a
ick-up pl dio and i g ] b x
nnneiin e |4, B8 B8 &8
OUR PRICE £27. AUDIOTRONIC
PRICE£27.50 rursor | grpack CARTRIOGES
A= R D S
T C 33 80M 138 830 hoos
P&P Cassettes 3p, Cartridges .? sach
FM TUNER OVER 10 of sither POST FREE!

Excellent selectivity and sensi-
tivity. Twin dual-varicap tuning.
4 pote ceramic filter. 19 transistor
stereo demodulator giving 40 dB
separation. Distortion 0-2% output.
Fantastic Value.

TRITON 4318 PORTABLE
8 TRACK CARTRIDGE

PLAYER WITH MW/LW
RADIO

will play 8

P&P 50p
SPECIAL
BARGAIN!
FERGUSON
3406 HI-F)

SPEAKERS [_

High quality 2 way speaker systems.
25 Watts. 4—8B ohms. 40Hz—18kHz,
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black frants.

track stereo
cartridge
monaurally
Channel
selector
switch. Covers
medium and long wave
bands. Volume and tone controls
Earphone socket. Battery Mains
operation

ZEPHYR TC1500B
CASSETTE
RECORDER

Battery
Mains
Camplete
with mike.
cassette,
earphone

P& P50p

QUR PRICE £9.95

CIRCUIT
AMPLIFIER

complete with

OUR PRICE £27.50 & rsop.
SINCLAIR ICI2
INTEGRATED —
&3\‘1#
printed circuit A T
mounting board
OUR PRICE £1.50

P& PI15p.

MP7 MIXER-PREAMPLIFIER
e

S Microphona
inputs each with
individual gain
control abling -
com,

'scllltm Battery operated. Size: 235
x 127 x 76mm. Iod)uts Mics. 3 x 3mV
50k; 2 x 3mV 600 ohms. Phona. Mag.
amv 50k; Phano Cersmic 100mV 1
Meg. Output 250mV 100k,

OUR PRICE £8.97

PRP 20p

SPECIAL BARGAIN 1
STEREOSOUND SPEAKERS

Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:
368x 229 x
130mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE £11.95

OUR PRICE£22.50 pr. par £1

840

P& P50p

OUR PRICE £12.95pAIRP&P 50p

SINCLAIR Praject 80 Modules
£545 PE‘ Pisp

240 Power Amp..
260 Power Amp ...
Stereo 80 Pre-Amp
Active Filter Unit......
Project 805.,
PZ5 Power Supply....
PZ6 Power Supply...
PZB Pawer Suppl:
Transformer for
SINCLAIR Pm)ect 80 Packages
2 x Z40/Stereo 80/PZ £25.00
2 x Z40/Stereo 30/PZ
2 x 260/Stereo 80/PZ

POST & PACKING 35p each.

Practical Electronics

AUOIOTRONIC AHA101
Stereo Headphane Ampllflel
All silican,
transistor
amplifier oper-
ates from mag- |
netic, cersmic
or tuner
inputs with
twin stereo headphone outputs and
separate volume controls for each:
channel. Operates from QV battery.
INPUTS: 5mV and 100m

OUTPUT: S0mV per channd

OUR PRICE £8.50 P&P 30p

Also see previous page

ALL PRICES
EXCLUDE VAT
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PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

SEW PANEL METERS ARE STOCKED AT 3 LISLE
ST., 311 EDGWARERD., & 152 FLEET ST, or
order by post from head office.

Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

about
Hifi

CLEAR PLASTIC MODEL S0640
Size: 85 x 64mm

YU Meter

*Items with asterisk are Moving lron
type, all others are Moving Coil

CLEAR PLASTIC MODEL SD830
Siza: 110 x 83mm

A DC
10A DC

CLEAR PLASTIC MODEL SW100
Size: 100 x 80mm

S50uA £4 60
100uA £4 50
SO0uA . £4 30
50-0-50uA £4 50
100-0-100uA £4.45
1mA . £4.30
;ﬁ % £4.30
£4 30

20V DC £4.30 150V AC £4.45

v £4 30 300V AC .. £4 45

300V DC £4 30 VU Meter £4 90

5V DC VU Meter ..

CLEARPLASTIC MODEL MR 65P

Size: 86 x 78mm

CLEARPLASTIC MODEL MR 45P
Size: 50 x 50mm

S50ud ..

EOGWISE MDODEL PE70
Size: 90 x 38mm

SOuA .. £415
100uA £a10
200uA . .. £405
SO00uA .. .. £390
50-0-50uA .. £410
100-0-100uA .. £4 05
1mA .. .. £3B5
300V AC .. £3 95
VU Mater .. £4 30

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

CLEAR PLASTIC MODEL MR 38P

Size: 42 x 42mm

MOOEL ED107 EDUCATIONAL METER
Size: 100 x 90 x 150mm including terminals

A range of high quality

movil? coil instruments

ideal for schoot experi-

ments and other bencl

applications. 3'
e, T

scale.

ment is easily accessible
to demonstrate nternal
working.

AL £8 50
A" £7 90
50-0-50uA £7 90
1TmA £7.60
1-0-1mA £7.60
1A % £7.60
£7.60  gyv/50V DC £8 60
B £789 615V DC £8 60
ovIos £785 1158 DC €8.60
1A/15A DC £8 60

CLEAR PLASTIC MODEL MR 85P
Size: 120 x 110mm
S0uA L .o ..

CLEAR PLASTIC MODEL MR 52P

50uA £395

100uA o3les) CENTRAL LONDO
£375
o 481 OXFORD ST. 01-493 8640
£3 80 3 LISLE ST. WQ2 01-437 8204
£370 34 LISLE ST. WC2 01437 9155
£370 118 EOGWARE RO. W2 01-723 9789
g!’g ! 193 EDGWARE RD. W2 01-723 6211
B v 207 EDGWARE RD. W2 01-723 3271
ELd Ha e 311 EDGWARE RD. W2 01-262 0387
£370 346 EDGWARE RD. W2 01-723 4453
£370 382 EDGWARE RO. W2 01-7234194
£3 70 109 FLEET 5T. €C4 01-353 5812
ig ;g 152/3 FLEET ST. EC4 01-353 2833

1A BE 370 10 TOYTENHAM CT. RD. 01-637 2232

204 DC £380 27 TOTTENHAM CT. RD. 01-636 7S

304 DC £385 13 TOTTENHAM CT. RD. 01-636 2605

s0AD cs05 42/45 TOTTENHAM CT. RD.  01-436 084S

sV DC_ 370 257/8 TOTTENHAM CT. RD.  01-580 0670

1sv DC £370

I :
50V D . s
i cE 370 o 86 SOUTH ST. ROMFORO 20218
205/206 CHURCHILL WEST,

BAKELITE MODEL $80 VICTORIA CIRCUS, SOUTHEND

Size: 80 x 80mm {Opening September)

50uA £4 50

100uA £445 KENT

500uA £420

50-0-50uA .. {445 53/57 CAMDEN RD., TUNBRIDGE WELLS

100-0-100uA .. £4 40 0892.23242

T EICESTERSHIRE
£4 2

5A DC £4 20 L s

20voe 1420 45 MARKET PLACE, LEICESTER

sov be. 120 0533-537678

gopviac) 4tso NORTHTONSHIRE

73 >
NORTHAMPTON { Opaning iste Octobar }

VU Meter ..

500-0-500uA ..

POSTAGE & PACKING 15p

100mV DC

He Size. 60 x 60mm
200ua £370 SHROPSHIRE
2 30 WULFRUM WAY. WOLYI
0. £350 (Opening lete Saptembar)
100 0-100uA . £3 45
ImA . £330 SURRE
f 0
£330 1046 WHITGIFT CENTRE, CROYOON
£330 01-681 3027
S gg 27 EDEN ST. KINGSTON 01546 7845
e 32 HILL ST. RICHMOND 01.948 144)
£330 38/40 EDEN ST., KINGSTON
£330 {Opening Septermber)
£330 1A AC * £330
.. £330 B5AAC * £330
T £330 1oaac : £330
1A DC T o5 %A ¢ 5333 116 corporaTioN ST.. BIRMINGHAM
2A gg 621-236 3503
304 DC BAKELITE MOOEL MR 65 Size: 80 x 80mm
Vv D 25uA
10V DC S0uA ALL BRANCHES OPEN FROM
1 vu . 3 100uA
5V DC £2 80 eter £320 S00uA . 9am to 6pm MON. TO SAT
50-0.50uA ..
CLEAR PLASTIC MOODEL S0460 100-0-100uA .,
Size: 59 x 46mm

West End Service Centre
now open at
87 Tottenham Court Rd. W1
01-580 3739

BARCLAYCARD
& ACCESS

Holders welcome
callinto any branch
or telephone your
orderto head office
on 01 200 00

CREDIT TERMS
Personal Shoppers

ailable tor

240° Wide Angle
1mA METERS
MW1-8 80 x 80 mm
£690  pgp 15p

r
|
|
|

YAMABISHI VARIABLE |

VOLTAGE TRANSFORMERS

Excelient quality at low cost. {nput: I

230V 50/60Hz. Output 0—260V. I

i
|
|
|
|
|
|
|

MODEL S260 BENCH MOUNTING
PaP

MODEL S2608 PANEL MOUNTING
1A £10.00 50p
£12.00  50p

2.5A

ALL PRICES
EXCLUDE VAT

Practical Electronics October 1974

ORDER

We offer a speedy
and efficient
service by mail

c—————————————————————)

TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT

Audiotronic House The Hyde. London NW9 6JJ Tel 01 200 1321 8

Please send me the following items

FOR
MAIL

TOTAL PURCHASE PRICE

I enciose cheque postal order

EXPORT P

arranged lor over ]
Goods specially pache

insured and d
parts of the world at niins
cost exclusive of VAT

patched '

certified cheque
or money order in any

postal

(nc PaPandvar) | HI-FI
PRICE
money arder LIST

CK

currency
HERE

I Payment by.bank transtor

{ NO DEPOSIT TERMS

1 wish 10 pay by Barclaycard/Access
and my number 15

J | available on most goods

NAME

order Remember
to add 8% VAT
to total value of
goods including
post and packing

ADDRESS

Signature

e etered 0 Englona No 387947 a1 12 Lower Gro wenor Place Londun S £x

for personal callers
CHEQUES TO THE VALUE OF £30.
ACCEPTED FROM PERSONAL SHOPPERS
WITH BANKERS CARD. IN OTHER CASES
AND FOR AMOUNTS IN EXCESS OF £30.
PLEASE ALLOW TIME FOR CLEARANCE.
BANKERS DRAFTS ACCEPTED.

All prices correct at 12/8/74 but
subject to change without notice E 80 E.
A member of the

PE 10

o T e S S S S S o S o S e S e S i s 401107 G10U of Comnsmics



YATES ELECTRONICS

(FLITWICK) LTD.

E E
TON

DEPT. P
KEMPS

HARDWICK,

RESISTORS

+W Iskra high stability carbon film—very low novse—capless construction
1W Mullard CR25 carbon film—very small body size 7-5 % 2:Smm. W 2%
ELECTROSIL TRS

Power Values Price

watts Tolerance Range available 1-99 100 4
H 5% 470-22MQ E24 1-3p I-1p
4 10% 33Mp-I10MQ El2 I-3p i-1p
4 2% ion-IMg €24 3.5p 3p
1 0°/a 10-390 €12 13p I-lp
i 5% 470-1MQ El2 1-3p I-1p
4 10%, fn-100 EI2 8p 7o

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

DEVELOPMENT PACK
05 watt 5% Iskra resistors 5 off each value 470 to IM @,
E12 pack 325 resistors £2-40, £24 pack 650 resistors £4-70,

POTENTIOMETERS
Carbon track 5k 2 to 2M @, log or linear (log £ W, lin $W).
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch 18p,

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 500} and decades to 5M 1. Horizontal or vertical P.C. mounting
-1 matnx)

Sub-miniature 0- I W, Sp each. Miniature 0-25W, Tp each.

LSTOW STORAGE DEPOT
BEDFORD

C.W.O. PLEASE, POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.

Catalogue sent free on request. [0p stamp
appreciated

PLEASE ADD 8%, VAT

MULLARD POLYESTER CAPACITORS €196 SERIES
400V : 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 3p. 0-0068uF, 0-0fuF,
0-015uF, 0-022uF, 0-033uF, ];p. 0-047uF, 0-068uF, 0- 1 F, 5p. 0 I5uF, 6p. 0-22uF.
74p. 0-33uF, 1ip. 0-47uF, |

188%  0-01 uF, 001 SuiF. 0-02244F, 0-033uF, 0-047uF, 0-0684F, 3p. O- IuF., 33p. O-15uF,
4ip. 0-22uF, 5p. 0-33uF, 6p. 0-47uF, 7{p. 0-68uF, I1p, 1-0uF, 13p,
MULLARD POLYESTER CAPACITORS €280 SERIES

250V P.C. mounting: 0-01 uF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
3ip. O'1uF, dp. 0-154F, 0-22uF, 5p. 0-33uF, 6ip. 0-47uF, 8ip. 0-68uF, Iip.
I-OuF, 13p." 1-5F, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS IO0V|CERAMIC DISC CAPACI-

Q:001uF, 0002, 0-005uF, 0-01uF, 0-02uF,|TORS 100pF co 10,000pF, 2p
3p. 0-04uF, 0-05uF, 0-06BuF, 0-1uF, 4 each

ELECTROLYTIC CAPACITORS—MULLARD O15/6/7
(uF/V) 1763, 1-5/63, 2:2/63, 3-3/63, 4-7/63, 6-8/40, 6:8/63, 10/25, 10/63, 15/16, |5/40,
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, 150/6-3, 150/16, 220/4. 220/6'3, 220/16, 330/4, 6p.
47163, 100/40, 150/25, 220/25, 330/10, 470/6:3, Tp, 68/63, 150/40, 220/40, 330/16,
1,000/4, 10p. 470/10, 680/6-3, | lp. 100/63. 150/63, 220/63, 1,000/10, 12p. 470/25,
680716, 1,500/6-3, 13p, 470/40, 680/25, 1,000/16, 1,500/10,2,200/6-3, 18p, 330/63.
6B0/40, 1,000/25, 1,500/16, 2,200/10, 3,300/6-3, 4.700/4, 21p.

SOLID TANTALUM BEAD CAPACITORS
O IufF 35V; 022uF 35V; O0-47uF 35V; I-OuF 35V; 22uF 35V; 47uF JSV
68uF 25V; 10uF 25V: 22uF 16V: 33uF OV: 47uF 6.3V; I100uF 3V

These kits contain all parts required

battery drain.  Typically 120mA for 12V.
i Mains operated kit, £1-60. Battery

with the exception of case. Suitable case.
operated kits, £5,

VEROBOARD JACK PLUGS AND SOCKETS
SMOKE AND COMBUSTIBLE GAS DETECTOR—GD1 ) 0l 0-15] Standard screened 28p 2-5mm insulated 12p
The GDI is the world’s first semiconductor that can convert a concentration of gas | 24 x 33 26p 22p |Standard insulated 18p 3-5mm insulated I2p
or smoke into an electrical signal. The sensor decreases its electrical resistance| 24 x5 28p 18p JStereo screened 40p 3:5mm screened 18p
when it absorbs deoxidizing or combustible gases such as hydrogen, carbon| 33 x 33 28p 28p | Sctandard socket 20p 2-5mm socket 10p
monoxide, methane, propane. alcohol, North Sea gas, as well as carbon-dust| 3} x5 34p 34p |Stereo socket 30p 3:5mm socket lip
containing air or smoke. This decrease is usually large enough to be utilized{17 xu- 95p 77p |D.ILN, PLUGS AND SOCKETS
without amplification. Full details and circuits are supplied with each detector. 17 x 3} 130p 108p 13 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin, 7 pin
Detector GDI, £2. 17 x3% (plain}) 36p Tlp |pjug 12p, Socket 8p,

17 %24 (plain) — 57p |4 way screened cable, 25p/metre.
SMOKE AND GAS DETECTOR KITS 24 x5 (plain) —_ 18p | 6 way screened cable 30p/metre.
Mains operated with audib_le alarm, £5-60. 24 x 3% (plain) — 15p
ks g ased movsndteacer J00 90 Pin insercion tool 62 620
12/24 battery operated. £8.40. " : Spot face cutter 52p  S2p | BATTERY ELIMINATOR £1:70
12V battery operated two remote sensors, £12:80. Pkt. 50 pins 20p 20p §9V mains power supply. Same size as PP9 battery.
NOTE—The battery operated kits incorporate our patented circuit to minirpise PRINTED BOARD MARKER 97p

Draw the planned circuit onto a copper laminate board with the P:C. Pen, :llqw to
dry, then immerse the board in the etchant. On removal the circuit remainsin

high relief.

““SLO-SYN'' 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

easlly reversed
starting and stop
ping in less than 5°
without  electrical
of mechanical

40p.

Ultra PRECISION
CENTRIFUGAL BLOWER 3
by Air Control Ltd.

S T 30 segments mdlvldually balanced in

Type SS15. These 2 - heavy cast alloy cass 2,300 rp.m 240 V
fine motors are @ \ ac. Vory powertul and silent runnlng
= : 53" . 3" Inlet dia. Outletflange 3" x 2§

l‘l Limited number only £8-95. P. & P

:q

SILVANIA
MAGNETIC SWITCH

Now complete with referance magnet'

A magnetically activated switch, vacuum seaisd
in a glass envelope. Silver contacts, normally
closed. Rated 3amp at 120v. 1jamp at 240v.
Slize: (approx.) 14" long x 1’ dia Ideai for
burgiar alarms, securlty systems etc.. and
wherever non-mechanical switching |s required
10 for £2-10; P. & P. 15p. 50 for £8; 100 for £15-50.
FREE P. & P. over 10

braking Simple

relay circuit can MAINS
be applied to glve DC.. to winding for & maximum | SOLENOID

holding torque of 300oz/in with 35v at 0-35 amps This |

through winding For AC. (synchronous) opsration at vertical mlll:l :’nhﬂppgr::ﬁ
120r.. 50Hz. Speed 60 rpm at 60Hz.. 72 rpm. STEPPING mately 1" through hinged
Holding torgue et 50 steps per second—100 oz/in. Can elbow
be wired to glve 100 or 200 steps per revolutlon with
accurscy of 0-1° per step non-cumulative Torque
characteristics can be moditied by simple R.C. circults
Dimensions dia. 4 body length 44" spindie length

Bracket incor-

Special quotes for quantities

porates 2 flxing screws. Length of arm. 2§ 240V AC
Pull at coll Is approximately 1Ib. £1. FREE P. & P

g

AMPEX 7-5V. D.C. MOTOR

f An ultra precision tape motor
' designed for use in the AG20

portabies recorder Torque
\ 450GM'CM. Stall load at 500ma.

W,
"

4

2% A4 dia. Weight 6; Ibs. BRAND NEW in maker's
packing Offered at less than § maker's price SOLENOIDS

OUR PRICE ONLY £15

by WESTOOL
NORPLEX 240AC  type MMS.
Flbre-glass copper-cied laminate. Finest quality epox: Ao pull, 2 z
resin base. Heat resistant, ideal for P.C. s Slz;y 129 xy 14T ravel H1E 9005
127247 x 12°,24" x 24" FULL SHEET 43" x 37" (11sq #) | 28¢h P & P 10p
Singie-sided Copper with lhlckness of §" 364" 4
Aiso double-sided o . . % per sq # Cut sizes
{1-10sq. #.)25p. P AP Fuli Sheel EB each. Carr £11or tst
shest pius 25p each additional sheet

SMITHS RINGER-TIMER

wards 25%

240AC type MM4. 2lb. pull,
147 % 13" x 1" Travel 3 70p
each P & P 10p. Quantity
discounts: 10-50 10%. 50 up-

Draws 60ma on run. 600rpm -
speed adjustment. Internal AF/RF
suppression. 1" dia. X 1"spindie,
motor 3" dia. x 13§ Originai
cost £16-50. OUR PRICE £3-30.
P. & P. 25p. Quantities available
Mu-metal _enclosure available
75p each. FREEP. 8 P

v
e
=

o

7S van

ALL PRICES INCLUDE V.A.T.

Reliable 15 minute fimes, spring wound
(concurrent with tlma senlng) 15 x 1min

OPEN FRAME
shaded pole

divisions,
divisions Panel mounting with chrome | GEARED MOTORS
bezel 33" dla. £1-40. 15p P. & P Ty ot

KNOWLE (U.S.A.) MINIATURE Aan "FomauE " appron

MICROPHONE CAPSULES overall size: 34" x 3

Impedance approx. 20001, output 60 or 80 DB at 1 Kc 24" + spindle ;" dia. as lllustrated. £2-70. P & P. 30p

Whilst we weicome official
orders from established com-
panies and Educational Depart-
ments, it is no longer practical to
invoice goods under £5. There-

As used in deaf llds bugglng device, etc. Size (60 DB} | Similar to above, 19rpm. £2-70. P. & P. 30p fo re, p|eaSe remit cash with
X (80 DB) ' *. fy Ex-equipment. alil 110rpm with pressed steel gear case (slmlln! to above but d b | th
tosted. £1-20 each. P. & P. FREE. SLIGHTLY SMALLER) €2-70. P. & P. 30p orders below this amount.
315/317, EDGWARE ROAD
LONDON, w2.

|ELECTRO-TECH coweonenrs Lro.

Tel: 01-723 5667 01-402 5580 i
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I.L.P. (Electronics) L.td

SHEER SIMPLICITY!

Tuner — oKt
Gram __~ | ¢
Tape _O (AW

Half HYS

Tape o.p

BASS

Half HY5

TREBLE |

VOLUME

Stereo.Mono switch

I |

'-| BALANCE

Fuse

HY50

1]

—L
pSUsO |
Ov

——E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

~/

The HY5 18 a complete mono hybnd preamptifier. 1deaily
suited for both mono and stereo applications. Internally
the device consists of two high quality amplifiers—the
first contains frequency equalisation and gain correction.
white the second caters for tone control and balance

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick-up
30mV: Microphone 10mVv: Tuner 100mV: Auxillary 3-100mV;
inputimpedance 47kl at 1kHz. Qutputs: Tape 100mV:
Main output 06b (0 774V RMS). Active Tone Controls:
Treble =12db at 10kHz. Bass = 12db at 100Hz Distortion:
0-5% at 1kHz. Signal/Nelse Ratlo: 68db. Overloed Cape-
billty: 40db on most sensitive Input. Supply Voltage:
*16-25V
PRICE £4-50 T
P. & P. free

The HY50 is a complete solid state hybrid Hi-Fi amplitier
incorporating its own high conductivity heatsink her-

metlically sealed in biack epoxy resin. Only five connections
are provided, input. output. power hines and earth

TECHNICAL SPECIFICATION

Output Power: 25W RAMS Into Bk(). Load Impedance:
4-16k(). Input Sensltivity 0db (0-775V RAMS). Input
Impedance: 47k{). Distortlon: Less than 0-1% at 25W
yp y 0-05%. Signai/ Ratlo: Better than 75db.
Frequancy Response: 10H2-50kHz ~ 3db. Supply Voltage:
+ 25V Slze: 105 x 50 x 25mm

PRICE £5-98

+ 48p VAT
P. & P free

The PSUS) can be used for either mono or sterec systems.
TECHNICAL SPECIFICATIONS

Output voltage: = 25V. Input voltage: 210-240V. Size:L.70
0.90. H.60mm

PRICESS -

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

CROSSLAND HOUSE - NACKINGTON - CANTERBURY - KENT

CANTERBURY (0227) -63218
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

844

Type Pricep | Type Pricep | Type Pricep | Type Pricep | Type Pricep | Type Pricep | Type Pricep| Type Pricep | Type Pricep | Type Pricep
AC107 22 | ADls2 39 | BCl4s 11 | #Dl21 66 | BFI76 39 | Cd4z 33 | TIS43 33 | 2N1309 268 | uN2926B 11 | 2N3906 30
ACI13 20 | ADI6I and BCl49 13 | BD123 72 | BF1i7 38 | C444 39 | UT46 30 | 2N1613 g9 | 2N3010 77 | 2N4058 13
ACI15 22 | ADI62MP 76 | BCIo0 20 | BDI24 78 | BFE48 33 | C430 24 | ZN4l4 £1.20 2N3011 18 | 2N4059 11
ACIITK 32 | ADTI40 55 | BCl3! 22 | BDI31 55 | BFI79 38 | MATI00 21 |2G301 21 2N3053 19 | 2N4060 13
ACI22 13 AF114 27 BC152 19 BD132 66 BF180 33 MaTl0l 22 F - 21 2N3054 61 | 2N4061 13
10 | AF11G 27 | BCl33 31 | BDI33 72 | BF181 33 | MATI20 g1 21 2N4062 13
19 AFLI6 g7 | BCl>4 33 | BDI3S 44 | BFISY 44 22 27 4284 19
20 | AFI117T 27 | BCI57 20 | BDI36 44 | BF183 44 95 44 2N4285 19
20 | AF118 39 | BCIo8 13 | BDI37 50 55 62 39 2N4286 19
18 | AFI24 33 | BCL3Y 13 | BDI38 55 MJE3440 55 39 2N4287 19
16 | AF125 33 | BC160 50 | BD13% 61 MPF102 46 22 2N4288 19
16 | AFI26 31 | BCI6l 85 | BD140 68 MPF104 41 18 2N4289 19
20 | AF127 31 | BCI67 13 | BD135 88 MPF105 41 20 2N4200 18
32 | AF139 33 | BCI68 13 | BD175 66 ocC19 39 18 2N4201 19
20 | AF178 66 13 | BD1i6 66 : 70 18 uN4292 18
28 | AF179 56 | 13 | BD177 72 52 13 N4203 19
17 | AF180 86 18 | BD178 72 54 19 ©N§172 13
22 | AF181 55 16 | BDl79 72 62 19 2N3204 60
22 | AF186 55 18 | BD180 77 42 33 2Ns457 38
gg AF239 41 16 BD185 ;2 gg {3 2§5458 22
72 24 | BD186 2 2N5459
22 72 2l | BD187 77 55 18 2NG121 75
22 28 21 | BD188 77 48 33 | 2N2412 27 28301 55
22 33 21 | BD18® 83 55 33 | 2N2646 52 283024 46
27 28 27 | BDI130 83 22 28 | uNu7ll 23 28302 48
16 28 27 | BDlys 94 27 39 | 2Nu271r 23 28303 81
2 2 R ¥ 5 5 I
28 18 | BD197 3 5
31 28 18 | BD198 99 11 31 | uN2904A 28308 86
31 28 16 | 5D19Y £1.05 1 48 | 2N2905 28307 88
22 28 22 BD199 £1-06 16 54 28321 [
gg 28 g% BD200 ugg {g :g 28322 :g
28 BD205 283224
32 28 31 | BD206 88 17 14 28323 82
24 28 12 | BD207 £1.08 28 15 | 2N2907A 24 | 2N3711 10 | 28324 7?7
25 44 12 | BD208 £1-05 17 27 | 2N2923 16 | 2N3819 31 | 28325 77
24 14 13 | BDY20 £1.10 17 39 | 2N2924 18 | 2N3820 B85 | agges 77
25 14 14 | BDY20£1.10 17 00 | 2N2925 16 | 2N3821 39 | 535, ”
28 15 14 | BFl1I5 27 17 10 | 2N2926G 14 | 2N3823 31 >
22 11 18 | BFL17 580 22 | N708 13 | 2N2926Y 12 | 2N3903 31 | 28701 46
22 17 28 | BF118 77 22 | 2N711 83 | 2N29280 11 | 2N3904 33 | 40361 44
22 17 | BC226 39 | BF119 77 22 | 2N717 39 | 2N2926R 11 | 2N3905 31 | 40362 50
i oo B w BN Diopes A0 nacrirsns
20 11 | BC303 35 | BFI25 50 28 | oN726 81 I AAL19 9 | BYI24 13 | CG62
21 33 | BC304 40 | BFI27 58 28 | 2N727 81 | AAl20 ¢ | BYI26 18 | (OAY1Eq) 8
39 88 | BC440 34 | BF152 61 31 | 2N743 22 | AAI29 9 | BYI27 17 | CG651
31 13 BC460 40 BF153 80 31 2N744 22 | AAY30 10 BYl28 17 (0A70-0A79)
31 20 | BCY30 27 | BF164 50 28 | ON914 18 | AAZ13 11 | BY130 18
23 [ BC132 13 | BCY3! 29 | BF15s 77 28 | 2N9ol8 33 | BA100O 11 | BYI33 23 | OAS 39
23 | BCI34 20 | BCYS? 33 | BF1o6 83 39 | 2N929 23 | BAlI6 23 | BYl164 56 | OADshort
31 | BCI35 13 | BCY33 24 | BF157 61 | B8YS)A 14 44 | 2Nu30 23 | BAI26 24 | BYX38/30 leads 23
19 | BC136 17 | BCY34 28 | BFIG8 61 | Bul0o £2:20 48 | 2N1131 22 | BAl48 18 46 | 0Alo 15
20 | BCI37 17 | BCY70 18 | BF159 68 | CILIE 55 48 | 2N1132 24 | BAls4 13 | BYZ10 39 | OA47 8
3% | BCI39 44 | BCY7l 22 | BF160 44 | C400 33 44 | 2N1302 18 | BAl55 18 | BYZI1 33 | OA70 8
42 | BCl40 33 | uCY2 16 | BF162 44 | Ci07 28 44 | 2N1303 18 | BAI36 15 | BYZ12 33 | OA79 8
53 | BCl41 33 | BCZI0 22 | BF163 44 | C424 28 55 | 2N1304 18 | BA173 18 | BYZ13 28 | OA81 8
53 | BCl42 33 | BCZ1l 28 | BFl64 44 | C425 85 22 | 2N1305 18 | BY100 17 | BYZI6 44 | OA85 10
42 | BCl43 33 | BCZI2 28 | BFIG> 44 | C426 39 46 | 2N1306 23 | BY101 13 | BYZ17 898 | 0A90 %
86 | BCL45 50 | BD115 88 | BF167 24 | Ca28 22 14 | 2N1307 23 | BY105 19 | BYZI8 39 | OA91 7
3 | BC147 11 | BD116 88 | BF173 24 | C44l 33 19 | 2N1308 28 ! BYll4 13 | BYZ19 31 | OA9% 8
LINEAR INTEGRATED DTL 930 SERIES H ’
CIRCUITS LOGIC I.C's 74 Series T.T.L. I.G’s
25
S 500 a5 o’ N ype 1 e o+ ] BI-PAK STILL LoWEST IN PRICE. FULL sPECIFICATION f
3';’;‘1’8 igp 2:, 23, ggggg ig" i:p ﬁp GUARANTEED. ALL FAMOUS MAKNUFACTURERS
O¢ 4 P P & P P 4 Type uantities T wantities Type uantities
N DT O O R (O TR T (N
£ P 1 25 100 1 25 100+ 1 25
.z;4;£ 38p 36p 34p BP936 16p 18p 14p 7406 0-39 0-34 0.31+ 7475 0-80 0-58 0-56 74151 1-10 105 1.00
;i“ E 38p 36p 34p BPN«! 16p 15p 14p 7407 0-39 0-34 031 7476 0-44 043 0-42 74153 1.20 110 1.00
201C S0p  45p  40p BP94O 30p  28p  28p 7408 0-25 0-24 0-23 7480 074 071 0-84 | 74154  1.98 180 176
SLI01C S0p 450 40p BPY46 15p  lp 13p 7409 025 0-24 0.23 7481 130 1.25 1.20 | 74135  1.20 116 1.10
S 30p  45p  40p BP948 30p  28p  25p 7411 028 0-27 0-28 7482 0.0 085 0-80 | 74106  1.20 115 1.10
Tar2es om0 B 100 S| P95 70  66p 60 N 7412 030 020 0.28 7483 120 115 1.06 | 74157 120 115 110
Vi 1’950 o1 gg nﬂgg BLIGIN 15p  14p  13p 7413 032 031 0.30 7484 110 1.05 1.00 | 74160 1.73 1.70 1.5
HATOSC s s s Rueiooe am s a0 | o7HS GA0 588 S | i £ Ge LS TG IE IR 18
v 7 3 - X 5 . 5 7 d d o
HATOOHC 36p 83p 30p BP9097 45p 43p 40p 7429 0-30 0-29 o.gs 7489 4-00 3.75 3-50 74163 1.73 170 1-65
#AT1 45p 43p  40p BPY089 45p  43p  40p 7423 0-40 039 038 7490 0-74 071 0-84 74164 220 210 2-00
Devices mnay be mixed to yualify 7425 040 0-39 0-38 7491 110 108 1.00 T4165 220 210 2:00
NUMERICAL for quantity price. Largerquantity § 7496  0.40 0.38 038 | 7492 074 071 0.84 74166 2.35 230 228
 NOICATOR TERES e R B Bt 0 S I R R o v R
CD66 .. 21.87 0 P . - : - - . 74175 . - .
« : d 7432 0-40 0-38 0-38 7495 0-85 082 0-75 74176 1-60 1.55 1:50
:,J}g}“mnnm" :{13 7433 042 040 038 7496 096 0-83 0-88 74177 1.60 155 1.50
MAN 3M. L.E.D. 7-segment 0-127° VOLTAGE REGULATORS 7437 045 042 040 74100 1.50 1-45 1.40 74180  1.60 1.55 1.50
21.90 [| TOS Piastic 1.5 Amps 7438 045 0-42 0-40 74104 070 068 0.88 74181 500 4.50 4-00
All indicators ¢-% + Decimal point. 1A TBO5/LI2Y G5V (Equiv. to 7441 0-74 071 064 74100 070 0-68 0.86 74182 1-50 146 1.40
All side viewing. Full data for all ] MVR35Y) 2176 | 7442 074 071 064 74107 044 042 040 74184 240 2:30 2-20
types available on request. " #A 7812/L130 l'.'V(Equi\'.;lu'm Z:ﬁ }-gg 1-}: }Aig z:}ll(l) g-gg ggg g-gg 7:}2(}) gig g-ig ggg
VRI5V) . 7 . 1 . 7 - - . 7419 - - -
ZN414. . . £1.20 each 1A 7815/L131 15V (Equiv, to 7440 188 1.95 1.90 74118 110 106 1.00 idler 215 210 g-gg
1.C. Radio Rec. incl. full cir. data. ] MVRI5V) 2176 ;::g i-fg 14157; 1})2 _7,:}‘12? g:g “g ”g ;:}33 ﬂﬁo ﬂg 90
d 107 1 . . b . A d d
7448 110 1.07 1.05 74122 0-88 0-86 0.84 74195  1.60 1-50 1.40
TRIPLE 66-bit DYNAMIC SHIFT || DUAL-IN-LINE 8OCKETS R 7470 032 029 027 74123 1-58 1.5¢ 1.50 74196 173 1.70 1.65
REGISTER EDSR3166 14 & 16 Lead Sockets for use with § 7475 939 g9 027 | 74141 085 082 079 | 74197 193 170 1.85
Comprises three 66-bit 20 dynamic | DVALARLINE 1.Ce WO Fankes B 7473 041 039 035 | 74145 1SS 154 150 | 74198 345 335 520
shift registers with independent e N “f 7474 o041 o039 085 74150 250 240 230 74199 310 3-00
inputs and outputs. TTL com- o 4 0. -24 23~ up A q q - o
pal:ibility ani b\:,ﬂered clock lines | TSO14 14 pintype 83p 30p 27p Devl.ces may h‘elmclqu 0;;) q:lalillyolor ql;lziig:l;% price. (TTL 74 series only) data is available for the
to reduce the capacitive load pre- ] TS016 16 pintype 38p 35p 39gp [ above series of 1.C.3in booklet form. Pr P
sented at the clock pine. A boot- | BPS14 14 pin t{)pe i6p 14p 12p
strappeill buffer ensures a full ligls (low cos
swing at the  £2.80 cacn BP816 16pintype 17p 15p 13p ALL PRICES INCLUDE V.A.T.
output. €aq (low cost)
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-the lowest prices!

BRAND NEW TEXAS | GENERAL PURPOSE | QUALITY TESTED SEMICONDUCTORS i
GERM. TRANSISTORS | NPN SILICON SWITCH- | Pak No. Price KING OF THE PAKS  Unequalled Value and Quality
(llo(iegqnnd Guarnnttgd g{g Tgnﬁg%h/s Tg-%!l 1 £p NEW NT D
2 o B N . BSY- | Q 1 20 Red apot transistors pnp 0-55 o
TI B 2G3713 OC71 ]27/28/95A. Al usable | Q 2 16 White spot R.F. tranistors pnp . 055 SUPER PAK H LS L ESTE
T2 8 D1374 OC75 ] devices no open or short | @ 3 4 OC77 type transistors .55 SEMICONDUCTORS
'{_:4 4 .1))(;-;8161 88;1111) circuits. ALSO AVAIL- | Q 4 6 Matched transistors OC44/45/81/81D o 55
1 B 2G381T ABLE in PNP Sim. to [Q 6 4 OC75 transistars wstacti 2ED in Ev
;‘2 g g:"gglz}; ggj‘ ‘21‘32906, BCY70. When | G 6 5 OC7» transistors 0_55 Hatisfaction GUARANTEED in Every Pak, or money back.
3344 4 ordering please state | Q 7 4 ACI28 transistors pnp high gain 0-55 - q
T7 8 263458 OCi5 | preference NPN or PNP. | G 8 4 AC126 transistors pnp 055 L3 B Description Biice
T8 8 2G378 0C78 £p Q ¢ 7 OCS81 type transistors 0-55 U 1 120 Glass Bub-Min. General Purpose iermani Diod: 0-55
T9 8 2G399A 2N1302] =20 For 0-55 | Q10 7 OC71 type transistors 0-55 U2 60 Mixed German = 'Tmm»st:” w/,,r:‘ i Zec 055
T10 8 2G417 AF1IT 50 For 110 | Qli 2 AC127/198 Complementary pairs =l sermaniuim ! eoLY .
All 55p each pak 100 For 192 pnpinpn .55 U 3 75 Germanium Gold Boruled Sub-Min. like 0A5, 0A47 0-55
]ggg {“or 12’%8 8}_’ 3 AF116 type transistors 0-55 U 4 40 Germaniwmn Transistors like OC81, AC128 0-58
"or . 3 3 AF117 type transistors 0-55 Us 650 - 4 “Min. Sili f ¥
ND120 NIXIE DRIVER | == | G113 OCI71 I1.F, type transistors 055 oo A8t TS ilison Tl ipded = C6h
TRANSISTOR. i SIL. G.P. mom:s £p Q15 7 9N20%6 Sil. Epoxy  transistors U 6 30 8il. Planar Trana. NPN like B8Y95A. 2N706 0.55
Suitable replacement for | 300mW mixed colours 055 U Sil. Rectifiers TOP-HAT 750mA VLTG. RANGF up to 1000 0-55
BSX21, C407. 2N1893 | 40PIN(Min.) ‘1—,88 égg QI7 5 upn2 X ST.141 & 8 x ST.140 055 3il. Planar Diodes DO-7 Glass 260m A like 0A200/202 .. 055
20veb. 4 7 MADT'S2 x MAT 2 ;
“0]‘9’ 25 1004 [ Full Tested 1,000 9-90 Q8 4 l?g)T S8 sCHNE (CDGE B3 (S 0-55 Mixed Voltages. | Watt Zener Diodes 0-55
019 017 016 [deal for Organ Builders. { 919 3 MADT'S2 x MAT101 & 1 x MAT BBAY50 charge storage Diodes DO-7 Gilass 055
21147 121 ] 0-55 PNP 8il. Planar Trans. TO-5 like 2N 1132, 2N2904 055
AD ’ 6'/ |62 Q20 4 OC44 Germarnium transistors A.I. 0-55 Ul3 30 PNP-NPN 8il. Transistors 0C200 & 28 104 0-55
. ) pap | Q21 4 ACI27 npn Germaninm transistora 0-55 = e R gt R
%‘lﬁ trans. sunitable for M/P COMP. GERM.] Q22 20 NKT transistors A.F. R.F. coded.. 0-55 Ul4 150 Mixed Silicon and Germanium Diodes 0-55
wav'ro'yf‘%"{'ﬁé';‘;},i‘.’\;‘,f’ TRANS. OUR LoOw. {923 10 0A202 Silicon diuden sub-min. 0-55 Ul5 25 NPN 8il. Planar Trana. TO-5 like BFY51, 2N697 0-55
any Quantity. | ESTUPRICE oF asp [ Q25 8 DABL des  odes 75PI TomA 0ae U16 10 3 Amp Bilicon Rectifiers Stud Type up to 100011V 0-55
PER PAIR. Q26 8 09D Germanium diodes subemin U17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 055
GP100 TO3 METAL LOOK T @ 10¥\N66900 e i x.'ecliﬂerl; 55 Ul1s ) l.! S.A.mp 8ilicon Rectifiera |4;Yz13 Type up to 600 PIV 0-55
CASE GERMANIUM FOR OUR = 055 Ul9 25 Bilicon NPN Traualstors like BC108 0-55
Vebo=80V. Vceo=50V Q28 2 Silicon power rectifiers BYZ13 . 0-55 U20 12 D Amp Silicon Rectitiers Top Hat up to 1000 PIV 0-56
1.C.=10 amps. Ptot= AUDm AND Q29 4 Silicon transistors 2 x 2N696, 1 X U21 30 AF. Germanium Alloy Transistors 2G300 Series & 0C71 0-55
30W, hfe=30-170. ON§97, | x 2N6Y8 0-55 U23 30 MADT's like M1iz Series PNP Transistors 0-55
Replaces the majority of ELECTRUNIC Q30 7 Silicon switch transistors 2N706 5 T > Ko Pedinh panna-o
Germanium power tran- T 0-55 U24 20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIV 0-55
sistors in the OC, AD 31 6 Silicon switch ti 1 2N708, U25 25 300MHz NPN 8ilicon Transistors 2N708, BSY27 0-55
nnd NKT r;:eewo_'_ CUMPUNENTS ] . ’ ly:cn e m"m:mq ' 0-55 U26 30 Fast Switching Bilicon Diodes like IN914 Micro-Min. 0-55
sl ol o ADVERTISEMENTS | @02 3 prpSiticon Lransistors 2 x 2N1 131, 055 U29 10 1 Amp SCR'’s TO-5 can, up to 600 LIV CES1/25-600 115
PRACTICAL WIRELESS | Q33 3 Silicon npn transistors 2N1711 0-58 Uiz 25_’7 Zel)ef Diodes 400"1\\'. DO-7 c.uc.a- 18 volts mixed 0-85
EVERYDAY Q31 7 sn.ycon npn  transistors 2N'23f“i U33 15 Plastic Case 1 Anp Nilicon Rectifiers IN4000 Series 0-55
@GP300 TO3 METAL ELECTRONICS AND | o35 5 s”-']ggz‘::p(“%e,‘ B0 Remn’s 055 U34 30 Silicon 'NP Alloy Trans. TO-5 BCY26 28302/4 0-55
s’:tsf—s}{]‘(l)(\:'og'eco—'ﬁov RADIO CONSTRUCTOR % 2N2905 0-58 135 25 Silicon Planar Transistors PNP TO-18 2N2906 0-55
1.C.o15 amps. Pot— Q36 7 0\:34»45 TO-18 plastic 300M1I7 npn 0-85 U36 25 Bilicon Planar NI'N Transistors TO-5 BFY50/51/52 0-55
1156W. hfe=20. 100(T. — ;gkli:n Dl}AgGE OF Qgg 3 2N3053 i Snltxcon m-?mtg{famz 0-55 U387 30 Silicon Alloy Transistors 80-2 PNP 0C200, 28322 0-55
1MHz. Suitable replace- ODES Y 8  OHOD @ &3 Shbrlsh © U38 20 Fast Switching Silicon Trans. NPN 400MHz 2N3011 0-55
ment  for 2N3035, | JOLTAGE = RANGE 2% uN3T02 % | Uss 30 K. Germ. PNP Transistors 2N1308/5 TO 0-55
= » | 2-33v. 400mv (DO-7 . (Germ. PNP Transistors 2N1303/5 -5 -
BDY11 or BDY20.
H Case) 12p ea. 1§ W (Top- U40 10 Dual Transistore 6 lead TO-5 2N2060 0-55
1 25 100+ J . A ransistore eat 0 2,
085 053  0.51 gmﬁg;n’w (80-10 iﬁfﬁ:?ﬁg‘ggﬁgi\fx;ﬁs RIS (T U3 25 Sil. Trans. Plastic TO-18 A.F. BC113/114 055
' ) U44 20 8il. Trans. Plastic TO-5 BCI15/NPN 0-55
Udb 7 3A BCR. TO66 up to 600PIV 1-10
NEW 8th EDITION MAM MOTH l c PAK U46 20  Unijunction transistors similar to TIB43 0.55
260 pages * U47 10 TO220AB plastic triacs 50V 6A 1-10
TRANBISTOR EQUIVA- U148 9  NDN 8il. power transistors like 2N3055 . 1-10
LENTS BOOK. A com- APPROXIMATELY 200 PIECES ASSORTED U49 12 NPN 8il. plastic power trana. 60W like 2N3294/5296 1-10
plete c{ou reltle)rence and MANUFACTURERS’ FALL-OUT INTE-
equivalents ook 4dor f 5 . i
Eirorean, smencanand | GRATED CIRCUITS INCLUDING LOGIC | G830 el o s U i e Y7o o eee
apanese Transistors. ) -
Exclusive to BI-vak,] 14 SERIES LINEAR and AUDIO AMPLI-
£1°85 each.
B FIERS. MANY CODED also SOME FREE SIL. RECTS. TESTED
_ One 55p Pak of your | PIV 300mA 750mA 1A 154 3A 10A 30A
A LARGE RA DLLSLIEARN N AAZE=S A A UlANUAL oFn °h°:cedf;§e with | (DO7)(8016) Plastic (8016)(8010)(8010)(T048)
E NGE OF ordera value: orover
TECHNICAL AND DATA PAK NO. M.I1.C. 200 50 05 08 1N4o01 05 08 15 B1 60
28211(1‘5“&1%%“33}5' . - 100 05 07 1N4002 08 10 17 23 75
I . i i . 200 08 10 1N4003 07 12 22 25 1.00
SEAD RS EXSTOCE:| PRICE £1-25 per PAK including P. & P.and VA CADMIUM CELLS | 300 o 15 1Nioos 08 15 50 38 195°
1974 CATALOGUE 3 600 08 17 IN4005 10 18 36 45 1.90
INTEGRATED CIRCUIT PAKS NOW READY 10p ORP12 48p oo elg1o Qi sooc g1 o0 aciyes e 10
pm 00 T f " Funeti i 10 30 IN4007 12 25 48 85 2-50
Manufacturers’ “Fall Onts which include Functional and Part-Functional Units. 1200 35 30 58 75 3-00

These are classed as ‘out-of-spec’ from the maker’s very rigid specifications, but

are ideal tor learning about 1.C.’8s and experimental work.

Pak No. Contents Price |
UIC00=12x7400 0-55
TICOl=12x 7401 055
UIC02=12x 7402 0-55
UIC03=12x 7403 0-55
UIC04=12x7404 0-55
UIC0O=12x7405 0-55
l'ICOG 8 x 7406 0-55
0-55
0-55
0-55
0-55
0-56
UIC41 =5 x 7441 0-55
VIC42=5x7442  0-55
UIC43=5 %7443 0-55
UIC44 =0 x 7444 0-55
UIC45=5x 7445 0-55

Paks cannot be split, but 23 assorte:d pieces (our mix)is available as PAK UICX1.

Pak No. Contents Price
UICH6=05 x 7446 0-56
UlL48=5x 7448 0-55
2x 7450 0-55
2x 7461 0-56
2% 7453 0-58
2% 7454  0-58
2x 7460 0-55
X 7470 0-55
X 7472 0-55
X 7473 0-55
UIC74=8xT7474 0-55
UIC76=8x 7476 0-55
X 7480 0-55
UIC81=5x 7481 0-55
UIC82=5 X 7482 0-55
UTIC83 =0 x 7483 0-55

UIC86

Pak No.

2N3089

115 WATT SIL
POWER NPN
UICXI=25 Assorted
74's 1.85| 55p EACH

NEW LOW PRICED TESTED S.C.R.’S

PIV 50 100 200 o soo DIACS TRIACS

Contents Price £p £p £p 2

ontents Price| 0o, 055 053 035 oab 048 R e WITH | vioy 24 64 104
37 TO66 0-27 027 0-32 042 0-52 TO- TO-66 TO-48
o4 TOGE 039 052 034 039 07 LRI00(DS2)[28pleach p' a1 o
54 TO64 0-39 0-52 0-54 062 0-75 10 amp POTTED
7A TO48 0-52 0.55 0-62 0-67 0.84 BR‘:DGEPRECTIFIER 100v 33 55 88
104 TO4% 0.55 0-63 0-67 0-83 107 h o el o oy
164 TO48 0-58 0-62 0.87 0-77 0-97 on heat sink.
30A TO48 1.27 1.54 1-78 1.93 100PIV. 99p each | s00v 77 83 121

All prices include V.A.T. Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

2 Amp. BRIDGE RECTS.

50 v RM8 35p each
100 v RMB 40p .,
200 v RMS 4570 .
400 v EMS 50p
1,000 v RM8  55p ,

Size 16 mm x

Practical Electronics

L6 mm. |

D1699 NPN SILICON |
DUAL TRANSISTOR |

(Bimilar to 2N2060)
100+

0-23

1 3;
0-28 026

LINEARINTEGRATED CIRCUIT PAKS

-PAXK

Pak No. Contents Price

- ¢ . -
uLIcios 10x 700 i P.O. BOX 6, WARE HERTS
ULIC741 7x 741 0-55 Postage and packing add I5p. Overseas add extra for airmail.
ULIC747 o X747 0-55 Minimum order 55p. Cash with order please.
ULICT48 7% 748 0-55
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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 (8 MILES FROM THE CENTRE OF
LONDON. 6 MILES FROM LONDON AIRPORT AND M4. AND ONLY 2 MILES FROM

THE M3.
Quotes.
'A modern and realistic approach to film making"—Director David Butis of BBRK Lid
1 can recommend it'—Jules Levy. 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. Middx
Tel. Chertsey 62611

ADGOLA SOLDERING KITS

INCLUDES THE FAMOUS IMVADER' COLDERING IM('I'AUMEIVT

A quality soldermg kit at a price which may never be

repeated due to rising costs. The kit comprises of the
INCLUDES VAT

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.

Posrwow 10!

ADCOLA PRODUCTS LTD. ADCOLA HUUSE GAUDEN ROAD LONDON, SW4 6LH
V.A.T. REGD.No.235 6153 7 REGD.No. 442762

ENCLOSING P/0, CHEQUE FOR SOLDERING KIT/S £
NAME ADDRESS

1
|
|
L----------------------------------------J
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' VARIABLE YOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
0'5S KVA (2} amp) (MAX) £10.00
(MAX) £14°70

2 KVA (10 amp) (MAX) £28-10

3 KVA (15 amp) (MAX) £31:25

4 KVA (20 amp) (MAX) £72-50

37-5 amp (MAX) £102-50

200 watt {| amp) £9-00
CARRIAGE AND PACKING EXTRA
OPEN TYPE | amp {panel mount) £9-00

L.T. TRANSFORMERS

All prhmzri:s 220-240V

Type No. Sec. Taps Price Post
| 30, 32, 34, 36V at 5A . .. £6-90+45p
2 30, 40, 50V at 5A £9-15+60p
310,17, 18Vat I0A ... ... ..... £7-20 4+ S0p
46, 12V at 20A. . .. £8-60 + 60p
5 17,18, 20V at 20A £9-15 + 60p
6 6,12, 20V at 20A £8-65+60p
712, 20, 24V at 10A ! £6-75+ 50p
8 4, 6,24, 32V at |2A B £8-60 +60p
9 6 and 12V at I0A .. " £4-30+ 40p

300 VA ISOLATING TRANSFORMER

115/230-230/230 volts, 5Screened. Primary two
separate 0-115V for |15 or 230 volt. Secondary two
LISV at 150 VA each for 115 or 230 volt output.
Can be used in series or parallel connections. Fully
tropicalised. Length 13.5cm. Width il em. Height
13.5 cm. Weight I5 1b.

SPECIAL OFFER PRICE £5. Carr. 80p.

A.C. MAINS TIMER UNIT

Based on an electric clock, with —
25 amp. single pole switch, P LN
which can be preset for any | \
period up to |2 hrs. ahead - é,
to switch on for any length G & 3
of time, from |0 mins. to if %
6 hrs. then switch off.
additionai 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size 135 mm x {30 mm x 60 mm. Price £2. Post
20p. {Total inci. VAT and Post £2°38).

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors.
Each cam operates a ¢/o micro
switch. Ideal for lighting effects,
animated displays, etc.Ex equipment
tested

4 cam model.
6 cam model.
12 cam model.
6 cam model

£2.50 post 30p.
£3:25 post 30p.
£4-00 post 35p.
3rp.m. £325 post 30p.

MINIATURE UNISELECTOR SWITCHES
2 Bank, || position, 24 volt D.C
operation, full wiper with an-
cillary contacts. NEW Price
£2°50. Post 20p. As above but
with 5 Bank, || position. Price
£3+50. Post 20p.

COIN MECHANISM (Ex London Transport)

Unit containing, selector mechanism for Ip. 2p and
Sp coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only £2'50. Post 60p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 251b
pull { inch travel, Two X approx. llbpull { inchtravel,
6 < approx. 40z. pull 4 inch travel. One 24 volt d.c.,
| heavy duty single make relay. Price £2-50. Post 60p.

ABSOLUTE BARGAIN.
(
Bk

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Heavy Duty continuously rated.

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

smooth running, 230/240V a.c.
motor. Size: l4cm  (case
only) OAL 15¢m. Aperture

6 6cm. £6-50. Post 50p.

230/240 VOLT A.C. EXTRACTOR
FAN KIT

Comprising of impeller, continuously
rated motor, motor housing and fix-

ings as illustrated. Price £1°75. Post
25p. (Total inct. VAT and Post £2'16). h

All Mail Orders—Caliers—Ample Parking
Dept. PEI0, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4588
Phone 01-995 1560

Showroom open Mon.-Fri.
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TROBE' 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 | to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6-30. Post 30p.

INDUSTRIAL KIT

Ideally suitable for schools,
Speed adjuscable 1-80 f.p.s.
Approx. 4 output of Hy-Lyght, Price £14.00.
Post 50p.

HY-LYGHT STROBE MK Il1

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 cafled 4
Joule) strobes. £14, Post 50p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

® Variable speed from }-13 flash per sec.

® Reactor control circuit producing an intense
white tight. ONLY £22, Post 75p.

ROBUST, FULLY VENTILATED METAL

CASE. For Hy-Lyght Kitincluding reflector £5.75.

Post 25p.

ngcr Hy-Lyght case including reflector £8. Post
-]

faboratories, etc.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post I5p.

‘ COLOUR WHEEL PROJECTOR
Complete with oil-

filled colour wheel.
100 watt lamp. 200/
240V A Features
extremely efficient op*
tical system. £18.50.
Post 50p.

6 INCH COLOUR WHEEL
As used for Disco
lighting effects. etc. Price £4-50, Post 30p.

81G BLACK LIGHT
400Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F. ballast s
essential Price of matched ballast and bulb
£16, Post £1. Spare bulb £7, Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt, Price £5-50. Post 30p. 2t 20 watt,
£4.25, Post 25p. (For use in standard bi-pin.
MINI. 12in 8 watt, £1-60. Post 15p. 9in 6
watt, £1.30. Post |5p. Complete ballast
unit and holders for 9in and 12in tube,
£1-70. Post 25p. (%in and |2in measures
approx.)

U.D.l. 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.
Two ranges of cycling for 'Flashing’ or 'Slow
blending’. Ready built module 6° x 3" glass
fibre board incorporating 10 amp TRIAC.
Two or more modules for top quality colour
blending and flashing effecis. PRICE £I1S.
Post 30p.

INSULATION TESTERS

Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 6lb.
1,000V, 1,000 megohms, £34, Post
60p. 500V, 500 megohms, £28, Post
60p.

NEW!
T
=

)
TRIACS

GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SCI460D
10 amp, 400 PIV, £1. Post 5p. Type 5CI46E 10 amp.
500 PIV, £1-30, Post Sp. (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 £1, Green
3 for £1, Yellow 3 for £1. Post 10p. (in order) (£1).

LED READOUTS i
7 series, L/H d.p. one-third high
character. |4 pin D.LL. Available in
RED or GREEN. Price £1-65. Post |0p.
4 for £6. Post paid.

All prices are subject to

8%, VAT. (8pinthe £)
To all orders add 8% VAT to total
value of goods including carrigga/
packaging.

SERVICE
TRADING CO.

Superior Quality Precision Mad
NEW POWER RHEOSTATS

New ceramic construction, vitreous
duty brush assembly, continuously
rated.
10/25/50/100/150/500/ | kfohm
£1:15. Post 10p.
50 WATT
Op.
100 WATT 1/5/10/25/50/100/250/500/ 1k/| -5k/2-5k
3-5k/Sk ohm £2:35. Post |5p.
1-9. 14in.dia. brass bush. Ideal for above Rheostats,
21p each.

ename! embedded winding, heavy
25 WATT
1/5/10/25/50/100/250/500 1-Sk/
ohm £1-60. Post |
Black Silver, Skirted knob calibrated in Nos,

SIEMENS, PLESSEY, Etc’
MINIATURE RELAYS

Col.(1) (- 2 3 | 4
Coil ohms }
Col. (2] 58 5-9 6 c/o 80p
Worf(iig 150 4-9 2cjo T0p*
d.c. volts 185 8-12 6M 60p*
Col. 3 308 9-14 4¢cjo 75p°
Contracts 410 12-20 4cfo 80p*
700 16-24 4M 2B 60p*
Col. (4) 700 16-24 | 4clo 80p*
Price 700 | 20-30 | 6clo 50p°
HD - %.500 | gls-:g 2 c/fo HD :gp‘
,500 - 6M P
Heavy duty 157500 | 40-70 | 2 c/o 60p*
*Incl. Base sk | 85-110 | 6M 60p*
All prices
incl. P. & P.

6 VOLT D.C, | make contacts 35p. Post |0p.

6 VOLT D.C.2 make contacts 75p. Post 10p.

9 VOLT D.C. RELAY

3¢/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 10p.

DIAMOND 'H' Heavy Duty

230/240V a.c. 2 c/o, 25 amp RES. at 250V a.c. £2.
Post 10p.

CLARE-ELLIOTT TYPE RP7641 G8

Miniature relay. 675 ohm coil. 24 Volt D.C. 2 ¢c/o.
70p post paid.

1006 VOLT A.C. 2 cfo
£1. Post |0p.

24 VOLT A.C. Mfg. by ITT.2 h.d. cjo contidcts.
55p. Post 10p.

240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.

sealed type, octal base

10 amp h.d. c/o contacts. Octal plug in base. Price
75p. Post 10p.

220/240 VOLT A.C. RELAY

3 ¢/o 5 amp contacts. Sealed. Incl. ll-pin base

£1.25. Post |0p.
HEAVYDUTY A.C.SEALED RELAYS
110V. 2 cio. 20 amp contacts. £1'25. Post 10p.

DRY REED RELAYS
Mfg. by ERG, 12 volt d.c. encapsulated.

Single ¢/o 65p, post paid. Two c/o 85p, post paid.
STC 280 ohmcoil 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 amps240V. A.C. Black knob | in.
Fixing hole 4 in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO (i
T

SWITCH. 5 amp. c/o contacts. Mfg.

BONNELLA. NEW. Price 10 for ip

£1:50. Post 10p. (Min. order 10).

AS above WITHOUT ROLLER. 20 for £2. Post |0p-
C.a8

FOOT SWITCH T

Suitable for Motors, Drills,
etc., etc. 5 amp. 250 volt.
Price 75p. Post I5p.

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.

L £2°75. Post 25p.

INSULATED TERMINALS

Available in black, red, white, 3
yellow, blue and green. New. 12p \
eachincl.P. & P. Minimum order 6 —
METERS NEW! 24in. Flush

round. Available in D.C. Amps |, 5, 10,
5, 20 or A.C. Amps |, 5,10,15,20,
Voltmeter 0-300V A.C. All types £2.
Post I1Sp.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 73J
Phone 01-437 0576
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A. R. SUGDEN & CO. (ENGINEERS) LTD.

Manufacturers of the famous
BD2 Turntable, BDI Turntable
Kit, SAU2 Arm, SCUI
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

e Rctpricl Mothod
BASICtan:

You'll find it easy to learn with this outstandingly =3

successful PICTORIAL METHOD. The essential facts 3% R A
are explained in the simplest language, one at a time, u e, |

and each is illustrated by -an accurate cartoon-type =% fi';zz?{h‘i'::a"s‘
drawing. These clear_and concise illustrations make %= y\nuaLs your

study a real pleasure. The books are based on the latest %= noney will be re-
research into simplified learning techniques. This easy- SZ= tundedbyreturn
approach-to-learning method has proved beyond doubt S%= of post.

that acquiring knowledge can be an enjoyable ex-
perience.

Should you be,in

r--------------- L2 1 I _J I ]
The series

cobihbedist ) To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, i
e T LI LAY [ un CLE UL
WHAT READERS SAY Radio and Electronics. l Please find enclosed P.O./Cheque value £............
An extremely marvellous set of books C.S.. London BASIC ELECTR'ClTY 5 pal'fS £5-30 D

BASIC ELECTRONICS 6 parts £6-40 []

BASIC TELEVISION 3 parts £3-60 ]
Tick Set(s) required. Prices include Postage
YOUR 1009, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

|
|
|
i
0 1N | O =N 1 1) y SR R YRRRRSIE SRS S NS SR A pe—— I
|
|
i

Thanks for sending so promptly They are a most evcellent
series of books D F . Mildenhal!

Having enjoyed seven days of free reading 1 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 M.R.. Birmingham BLOCK LETTERS

B gk you and congratuiations on very sood el for FULL POSTAL..ooitiiiiiitetiienseisi ettt

money P.S . Glasgow ADDRESS uiiariasbitovuasbsomrdun’sbise: omvucee - oo AL winf  RAEANAISE sae esvame o3
POSTNOW FOR TH/ S OF FER ! /S —
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top quality components for

price-minded

constructors

Guaranteed to spec.

# Genuine discounts e Free postage in U.K.

TRANSISTORS

ACI53K pnp germanium low power 37p
ACI76K npn germanium low power 38p
ADI6! npn germanium medium power 42p
ADI162 pnp germanium medium power 40p
AF119 prip germanium UHF 57p

BC107 i5p; BC108 14p; BCI09 I18p;
BCI67 I15p; BC168 14p; BC169 13p each
BCI177 25p; BC178 13p; BCI79 26p;
BC257 14p; BC258 I12p; BC259 14p
Standard groupings available

BD I35 npn med. power 37p

BDI(136 pnp med. power 39p

DIOD

OA%0, OA9l, OA95 each ép

QA202 11p

Other semiconductors

ACI28 17p; AFIIT 3Tp

BFYS| 23p

Full !,i:u and technical data will be found in Catalogue
No.

npn

} pnp

RESISTORS
Code Watts Ohms lto9 10 to 99 100 up
(see note below}

C 1/3  47-470K 13 1-1 0-9 nett

C 1/2 4-7-t0oM 13 i 0-9 nett

C 3/4 4.7-10M 1.5 12 0:97 nect

C | 7-10 32 25 1-92 nett
12 (0-IM 4 33 23 nett
| 0-22-3-9 11 10 8 nett

I-10K 9 8 6 nett

7 I-10K 11 (14} 8 nett

C = carbon film, high stability, low noise.
MO = metaloxide, Electrosil TR5, ultralow noise.
WW = wire wound, Plessey.
Valu Al EI2 except C ¢W, C W, and MO {W.
El 0, 12, I5, 18, 22, 27, 33, 19, 47, 56, 68, 82
and their decades.
E24: as EI2 plus |1, 13, 16, 20, 24, 30, 36, 43,51,
62, 75, 91 and their decades.
Tolerances:
59, except WW I 10%
40050 below 100 and MO {W 2%
Prices are in pence sach for quantities of the
same ohmic value and power rating. NOT
mixed values. (lgnore fractions of one penny
on total value of resistor order.) Pricesfor 100
up in units of 100 only.

MINITRON DIGITAL INDICATORS

30154F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm charactersin 16 lead DIL, £1-20. Now available
in 8mA or [SmA per segment rating.

Suitgble BCD decoder driver 7447, £1-15,

3015G showing + or — and | and dec. pt, £1-20.

This is €V Service

DISCOUNTS

Available on all items except those shown with

NETT PRICES. 10% on orders from £5 to £14:99.

15% on orders £15 and over.

PACKING AND POSTAGE FREE

in U.K. for pre-paid mait orders. For orders £2

Trovd under, there is an additional handling charge of
p.

GUARANTEE OF QUALITY
All goods are sold on the undersxang:‘l_ing_(ha( they

conform to facturers’ sp ns  and
satisfaction is guaranteed as such—no rejects,
- ds"” or sub d 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 orices at time of going to press.
Prices are subject to alteration without notice.
5.A.E. with written enquiries please.

GIRO ACCOUNT No. 38/671/4002

CAPACITORS

DALY ELECTROLYTIC

in canss piostic sleeved

1,000mF/25V, 28p; 5,000mF/25V, 62p; |,000mF
50V, 41p; 2,000mF/50V, 57p; 5,000mF/50V, £1-18;
50,00mF/100V, £2-91; 2,200mF/I00V, £1°56.

POLYESTER TYPE C280
Radial leads for P.C.B. mounting. Working voltage
240V d.c.

0-01, 0-015, 0-022, 0-033, 0-047, 3p each; 0-068,
0-1, 0-15, 4p each; 0-22, 5p; 033, 7p; 0-47, 8p;
0-68, Ilp; 10, i4p; I'S, 21p; 2-2, 24p.

SILVERED MICA
Working voltage 500V
Values in pF—2-2 to

d.c.

820 in 32 stages, 6p each;
1,000, 1,500, 7p each; 1,800, 8p; 12,200, (0
2,700, 3,600, 12p each; 4,700, 5,000, ISp each;
6,800, 20p; 8,200, 10,000, 25p each.

TANTALUM BEAD
01, 0-22, 047, |-OmF/35V, l4p each. 2:2/16V,
2:2{35V, 4:7/16V, 10/6:3V, I4p each. 4:7/I5V,

10/16V, 22/6-3V, 18p each. 10/25V, 22/16V, 47/6-3V,
100/3V, 6-8/25V, 15/25V, 20p each.

POLYCARBONATE TYPE B32540

Working Voltage 250V.

Values in mF: 0-0047, 0-:0068, y-0082, 0-01, 0-012,
0045, 3p each. 0-018, 0:022, 0-027, 0-033, 0-039,
0-047, 0-056, 0-068, 0-082, 0-1, 4p each.

CERAMIC PLATE

Working voltage S0V d.c.
In 26 values from 22pF to 6,800pF, 2p each.

ELECTROLYTIC Axial Leads

uF IV 63V 10V 16V 25V 40V 63V 100V

047 — — — — — — ilp Bp

b0 — — - = = lip — 8p

22 — — — —_ ip — 8p 9p

47 — —_ - p — 8p 9p 9p

10 — — - — 8p 9p 8p 8p

22 — — 8p — 9 8p 8p I0p

47 Bp — 9p 8p 8p Bp 10p (3p

100 9p 8p 8p 8p 9p 10p 12p I9p

220 8p 8p 9p 10p I0p Ilp 7p 28p

470 9p 0p 10p llp 13p 7p 24p 45p
1,000 (lp 13p 13p (7p 20p 25p 4ip —
2,200 I15p 8p 23p 26p 3I7p 4lp — —
4,700 26p 30p 39p 44p 58p — — —
10,000 42p 46p — — — — — —

POTENTIOMETERS

ROTARY, CARBON TRACK.

Double wipers for good contact and long working life.
P20 SINGLE linear 100 ohms to 47MQ, 14p each.
P20 SINGLE log, 47k 0 to 2:2M 3, 14p each.

JP20 DUAL GANG linear 47k 0 to 2:2M ., 48p

each.
JP20 DUAL GANG log, 47k} to 2:2MQ, 48p

each.

JP20 DUAL GANG logfantilog 10K, 22K, 47K,
IM G only, 48p each.

JP20 DUAL GANG antilog 10k only 48p.

2A DP mains switch with any of above l4p extra.
Decades of 10, 22 and 47 only available in ranges
abgve. SKELETON CARBON PRESETS 6p each.

SLIDER

Linear or log, 47k Q to IMQ in all popular values,
30p each.

Escutcheon plates, black, white or light grey, 10p
each.

Control knobs blk/wht/red/yel/grn/blue/dk. grey/lt
grey, 7p each.

Telephone: Egham 3603 Telex 264475

Telephone 061-432 4945

JACKS AND PLUGS

Sockets

2-circuit, unswitched, S1/SS iip
2-circuit/2 break contacts, SI/BB i{3p
3-circuit, unswitched (not GPO), 53/$5S 15p
3.circuit with 3 break contacts, $3/BBB 20p

2 circuit with chrome nut and black/white/red/
green or grey unswitched, $5/5 . P
2 circuit with chrome nut and black/white/red/
green with 2 break contacts, S5/BB I7p
Miniature, 3:5mm, 2-circuit (black), 2 br. cont.,
S6/BB 8

P
Plugs

2 circ. screened, top entry, P.1 24p
2 circ. screened, side entry, SEPI dep
Line socket, mono, 231 40p
Line socket, stereo, 244 45p

3-circuit, unscreened, bligrey/wh. P.4 46p

2-circuit, unscreened, bl/whifred/blfgrn/grey.
P2 18p
I-circuit, screened, top entry, P3 53p
J.circuit, screened, side entry, SEP) 5%p
Miniature, 3-5mm, 2-cir., screened, P5 13p
Miniature, 3-5mm, 2-circ., unscreened, various
colours, P6 10p

INSULATED SCREW TERMINALS

In moulded polypropylene, with nickel plate on
brass. With insulating set, washers, tag and nuts.
15A/250V. In blk/brwn/red/yel/grn/bligrey/wh,
Type TP.I, 4p each.

ZENER DIODES full range E24 values: 400mWV:
2-7V to 36V, 14p each; | W: 6:8V to 82V, 11p each;
{ SW: 4.7V to 75V, 67p each; 7-5V to 75V, 94p each.
Clip to increase I'5W rating to 3 watts (type
266F) 5p.

VEROBOARD

Copper clad 0-1 in. matrix—2-5 x 3:75 ins. 32p.
3-75 x 3-75 ins., 35p. 25 x 5 ins., 35p. 375 x
5ins., 39p. . i

Copper clad 0-15 in. matrix—2'5 x 3-75 ins., 14p.
3.75 x 3-75 ins., 35p. 25 x 5 ins, 35p. 375 x
S ins., 44p. X .
Vero spot face cutter (any, matrix), Slq. 0-040 pins
(for 0:4 matrix) per 100, 35p. 0-052 pins (for 015
matrix) per 100, 35p.

KNOBS

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

—y—
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, 65p; 600V, 94p; IA 400V, £1.06; 600V,
£1-50,

DESOLDERING BRAID
6ft, 66p; Reels, 25m, £7-15.

EV CATALOGUE 7

2“d Printing (Green and yeliow cover)

112 pages, thousands of items, illustrations, dia-
grams, much usefu! technical information. The 2nd
printing of this catalogue has been updated as much
as possible on prices. It costs only 25p post Afree and
includes a refund voucher for 25p for spending when
ordering goods list value £5 or more.

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

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Shop hours—9-5.30 daily. Saturdays 9-1 p.m.

Northern Branch: 680 BURNAGE LANE, BURNAGE, MANCHESTER M19 INA
Shop hours—Daily 9-1 and 2-5.30 p.m. Soturdoys 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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RECTIFIER SIGNAL
TRANS'STORS Wide variety 0201 sop | 242218 21p | 24058 100 | BRIDGE RECTIFIERS DIODES DIODES
= ex-stock TIP<tA  Top | 2N2220 18p |2NaB?1 35p sov 400V 600V [ BY100 15p || BA100 10p
TIPa2A  M8p | 2N2221 20p |2N4444 180p |250mA 14p — — BY126 12p OAA47 7p
2TX107 12p | 2N2222  20p | 2N5457  38p |44 20p 2%p 2% BY127 12p OA70 p
AC126  11p ) 8C108 10p | BF 115 225 | MJ491 130p | 2TX108 12p | 2N2369  14p | 2NS5458  3sp BY133 290, QA79 7
2A 0p 45p 45 P P
AC127 iip [ BC115 20p | BF167  23p | MUE340 4Sp | 2TX109 13p | 2N2484  30p | 2N5459  4asp 8YZ10 38 OA81 7|
AC128  11p | BC147 7p | BF170  23p | MUE370 72p | 2TX300 1ap | 2N2646  32p [ 3N140  100p |4A 4p S0p T0p Lid P
AC4!  1Bp | BC148 7p | BF173  25p | MJUE371 @4p | 2TX301 14p | 2N2904 20p | INT41  90p | GA s0p 78p 100p BYzZ11 32p OA85 sp
AC142  18p [ BC'49C 6p | BF177  26p | MJES20 OBp | ZTX302 18p | 2N2905 18p | 40360 a5p BYZt2 30p OA90 8p
AC176 14p [ BC157 14p | BF178  28p | MJES21 80p | 2TX303 18p | 2N2306  20p (40367  35p Byz13 35p OA91 sp
ACie7  12p |@Ci38 12p | BEIT9  33p | MJE2DsS 00p | 2TX304 24p | 2N2926RB 7R | 40362 30p 1N4001 sp || oA9s 7P
AC188  11p [ BC159 14p | BF180  33p | MJE30S5 85p | 2TX500 1 P P R
ADY40  48p | BCI1BYC n: BF181 n: MPF 102 w: 2TX501 |:: 2N2926YG 9p | 40410 S0p SCR-THYRISTORS 1N4004 6p OA200 8p
AD142 SSp | BC182 10p | BF1B4  22p | MPF103 38p | 2TX502 19p | 2N3053  tep | 40417 200p 30V 50V 400V 600V 1N4007 P OA202 7p
AD143  50p | BC183  10p [ BF185  22p | MPF104 3Sp [ ZTX503 dSp | 2N3054 4Sp | 40584 85P [0 ga o 39y PL4004 10p 1N914 4p
AD149  43p | 8C184 11p | BF194  11p | MPF105 36p | 2N404  2ep | 2N3055 40p | 40595  7%p 7Y P 31p PL7004 20 1N916 sp
AD161 33p [ BC212 11p | BF195 12p [ OC26  43p | 2N696  1Sp | 2N3441 e0p | 40600  esp — 35p 45p SSp P
ADYE2  33p | BC213 10p | BF196  14p [ OC23 48p | 2N697  13p | 2N3442 120p | 40603 58p 3A — a0p 55p 6 1N4148 4p
AF114  13p | BC214 12p | BF197 15p | OC35 45p | 2N696  15p ;:g.‘;gg!:«‘:u TA  — sbp 84p 110p OTHER DIODES
AF1is  13p | BC307  11p | BF200 320 | OC36  s2p | 2N708 12 P
AF116  13p | Beads  11p | BF2ee  36p | 0G4t 1 | 2n7as  p | 2N370¢ 11 16A  — 70p s0p 9% I‘é':,’::' 50 2ENER
AF117 13p | BC309 12p| BFX28 0p | OC42  15p | 2NS1¢  18p | 2N37056 10p P DIODES
AF118  s0p [ 8CY70 18p | BFX30 Mp | OC4+  11p | 2Ng18  aop | 2N3707 11p LED 3-3V to 33V =5%
AF121  33p | @CY71 22p | BFYS0 14p | QC45 t1p | 2NS29  20p | 2N3708 9 9p TRIACS TIL209 17p 200mW -
AF124  30p | BD115 43p | BFYS1  t4p | QCT0 11p | 2N930  1ap | 2N3771 170p Varicap m
AF125 30p | BD121 100p | BFY52 14p | OC71 11p | 2N1131 18p | 2N3772 180p 50V 400V 500V BA145 15p 1-3W 18p
AF'26  30p | BO123 100p | BFXB7 15p | OC72  11p | 2N1132 18p | 2N3773 230p 0V 1-5W 25p
Af127  30p| 8012« o5p | BFX88  24p [ OC73  SAp [ 2N1302 3 17p [ 2N3013  22p 800mA 52p 58p — — DIAC 10w 40p
AF'39  33p| BD131 40p| BSX'9 16p | OC74 30p [ 2N1303 4 21p | 2N3820 S0p 3A — 85 99p 120p sT2 25p
ac18t  aSp| Bp132  asp| BSX20 16p | OCB1  12p | 2N1306 7 28p | 2N3823 4dp 6A  — B8p120p 150p
A:gs ;:p 80153 65p g§xuzsv ::p ggu 12p zN‘:ou 9 29p gzgg:g Y:v 10A 109p 154p 165p ACCESSORIES
AF233 BD156 60, ' » 83 18p | 2N1613 20 4 = C
BC107 s: ao‘vsn 1s: BUT05 2209 | OCB4 u: 281711 n: 2N3905 6 vs: 16A  — 145p100p 200p Mica Washers + 2 Bushes (For TO3 and TO66) 8p
BC108 9p | BOY6! 85p| MJ49C 95 OC200 43p | 2N2160  70p | 2N4058  15p DIL Sock 8 pin, 14p; 14 pin. 18p; 16 pin 17p.
(A:|(JR[::ISI¢SND RADIO INTEGRATED OPTO-ELECTRONICS Light Dependent
£ ZN414 TAF Radio Receiver 110 Fixed Output B e Bt s5p
CA3028 Mixer RF IF Oscillator 1-00 Sinclair Super IC12 6W Amplifier 22 Positive Voltage OCP71 8% ORPE0 as5p
c;;amel 'Four Independent 230 Regulators 2N5777 S0p ORP§1 50p
mplitiers . Light Emitting Diodee
CA3090 FM Stereo Decoder 4-00 850mA 3] ﬂ:d 20p. 6,3,,, 35p. Yellow 35p.
LM377 Stereo Amplifier LINEAR INTEGRATED CIRCUITS LM309K 5V . Seven Segment Displeys
2W channel 2-90 CA3046 Transistor Array gzg 1A 015F  (Priament)  120p  MANIM  (LED)  130p
MC1303 Stereo Preamphifier 1-30 L;:Eg; 8p. :mp wll: 'E);t CComp 0.50 xg;:?g 15;/\/ 11::
MC1304 FM Stereo Decoder 1.80 LM3 p Amp with tn omp . .
MC1310 Coiless FM Sterso Decoder 2:70 MC1455 Timer (similar to NE555) 072 MC7815 15V 1-40 TTL INTEGRATED CIRCUITS Gicie
MC1312 Four Channel SQ Decoder 2:10 MC340! Quad Op Amp - ve rail MC7818 18V 1-40 740 15p 7430  17p 7480 63p | C-MOSLOGICICs
MFC4000 : watt Audio Amplifier  0-40  only 0-70  MC7824 24V 1-40 7401 7P 7441 759 7486 a1p | CO4001 s0p
MFC6010 IF Amplifier Non-saturating NES555 Timer g-gg ;:gi u: ;::g ';:p ;:g: J;g: 88:8?3 ‘ﬁ:
. . D
Limiter o." 709 O_p Amp. wllhlE"l Comp 7408 20p 7470 0p 7492 sep | CDa012 S0p
TAA263 Audic Amplitier 0-85 710 Ditterential Voltage 7410 7p 7472 30p 7493 85p | CDa01B 300p
TAD100 TRF Radio Receiver 150 Comparator 0-35  varlable Qutput 7413 0p 7473 Ip 74107 aSp | CDag27 t70p
TBAB00 5 Watt Audio Amphher 100 741 Op Amp with Int. Comp 0:29  yoligge Regulator 7414 TP 7474 Jap 74121 45p | CD4029 420p
TBAB10 7 watt Audio Amplifier 1.25 747 Dual Op Amp 0-70 7416 33p 7475 52p 74122 76p | CD4037 210p
TBAB20 2 Walt Audio Amplifier 0-80 748 Op Amp with Ext Comp 0-38  mL723 0-70 7420 1p 7476 atp 74141 a5p | CDa04? 1850
a
Minimum order £2 All goods brand new and guaranteed
All prices exclusive of VAT to manufacturers’ specifications. e c o a ! Ic
P & P 10p for orders below £5 Money refunded if not satisfied.
Export inguiries welcome. Cailers. by appointment, welcome. 54 Sandhurst R London. N
Inquiries from trade OEM. Colleges  Catalogue on request. 15p. oad, London, N.W.9
welcome Telephone 01-204 4333

¢ =1 Become a
L]
| radio amateur.
46 Learn how to become a radio-
amateur in contact with the whoie
e ‘\\\ \ i {1 || world. We give skilled preparation
for the G.P.O. licence.
e ; :}'Q P
% 4 ‘\ - P ., =
i ‘{j\\{a@ﬂ /
& J/N o J -
& <y
J
T ¢ 8 8 R R RN R OR R R R R OB B B B B O O B 0 B B B B J ! 1

850

Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept.,

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

I I

NAME
ADDRESS

EC104 l

Block caps please l
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ALL OUR PRICES INCLUDE

BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 12°, 10" or 7" records.

Auto or Manual. A high
unit backed by

b with 12 monthe’
C. 200/250V

in.
Above motor board 3}in.
with STEREO and MONO XTAL £6 - 75 post asp.

PORTABLE PLAYER CABINET

Modern design. Biack rexine covered
Sitver front grille. Chrome fittings.

Motor board cut for above BSR deck 24 . 50 Post 45p.

below motor board 2;in.

ANOTHER R.C.S. BARGAIN!

ELAC 9 x 5in HI-FI SPEAKER TYPE 59RN

This famous unlt now available, 10 watts, 8 ohm.

Price £3 30 Post

R.C.S. STABILISED POWER PACK KITS

A:'Iidp‘m and Instructions with Zener Diode, Printed Circult,
Rectiflers and Double Wound Malns Tunﬂormar

I‘c;put zi:o/mayv. .C. Output vnluqn lv-lllblo Gorfori2or
or

PLEASE STATE VOLTAGE nsoumeo £2 20 Poat

Detalis S.A.E. 8ize 3} x 1§ x 1jin.

RCS POWER PACK KIT

12 VOLT, 750mA. Complete with
printed circult board snd sssembly £2 * 95 IP.‘:).'

COMPACT PORTABLE STEREO HI-FI

Two full slze loudspeakers 13} x 10 x 3in. Player unit
clips to loudapeskers making It extremely compact,
in., 3 watta per channel,

Bargain Price

Attractive
Teak finish 225
Welght 13 Ib. 85p carriage

SPECIAL OFFER!

SMITH'S CLOCKWORK 1§ AMP
TIME SWITCH

0-60 MINUTES

Single pole iwo-way. Surtace mount.
Ing with fixing screws. Will replace
existing wall switch to glve light
for return home, garage, automatic
antl-burglar lights, etc. Variable knob.
Turn on or off at tull or intermediate
settings. Brand new and fully guarantesd. £1 95
Paost 25p

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerlal  85p Driver Trans, LFDT4 65p
L.F. P50/2CC 470 kc/s  40p Printed Circult, PCA1 85p
3rd I.F. P50/3CC 40p J.B. Tuning Glng .85p
Spare Cores I ] gg:-d Booklet 10p

Mullard Ferrite Rod 8 x #in., 20p. § x 4In,20p.3 x §in,

VOLUME  CONTROLS | 80 Ohm Coax 5p yd
$ K. ohms to 2 .LOG or | BRITISH AERIALITE
LIN. L/8 15p. O.P. 2§p, [ AERAXIAL-AIR SPACED
STEREO L/S 55p. D.P. 75p. |40 yd, £1-75; 80 yd, £2-60
Edge 5K.S.P. Transistor 25p. | FR! NGE LOW L sS

ideal 625 and colour 1 Op yd

8in. or 10 x 6in. ELAC
HI-FI SPEAKER

Oual cone piasticlsed roll sur-
round. Large ceramic magnet.
50—13000 c/s. Bass resonance

ohm impedance,

c/s.
|0 att i
watts. music power. £3 s 75 s

12 VOLT 300mA KIT, £2-75. 9 VOLT 1 AMP KIT, £2-95.

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

ideal for Mike, Tape, P.U., Gunu, o!c Can be used with

Battery 8-12V or H.T. line 200-300V d.c. opouﬁon Size:

1} x 1} x } in. Response 25 c/s to 25 kc/s. 20 dB gain.

For use with valve or transistor equipment. §p ;op-l

Fuil Instructions suppiled. Details S.A.E.
ELECTRO MAGNETIC
PENDULUM MECHANISM
1-5V d.c. operation over 300 hours continuous on SP2
T e T

gsp Ponl

metronome, strobe, etc.

BRITISH FM/VHF TUNING HEART
88 to 108 M/CS British made. 2 Tranaistors ready aligned
:‘oqulru 10-7 M/CS LF. Complete Wﬂh lunlng gang.

vl Al Tl

NEW MODEL "BAKER LOUDSPEAKER", 12IN 50 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER.
FULL RANGE PROFESSIONAL QUALITY, 516

Post free
30-14,500 c/s, 12in. double
cone, woofer and tweeter
cone together with a BAKER
ceramic magnet embly

BAKERMAJOR12"£9-90
2]

having flux d of
14,000 gauss and flux
of 145,000 Maxw: Basa

resonance 40 c/s. Rated 20W.
NOTE: 3 or § or 15 ochms muat
be stated.

Module  kit,
with  tweet

30-17,000 c/s
,  crossover,
baftfle and

3 W— Instructions. 212 50

Please state 3 or 8§ or 15 ohms. Post free

BAKER "'BIG-SOUND'’ SPEAKERS Post free

‘Group 25’| ‘Group 35’ | ‘Group 50/12'
mn £8 80 ;szlvr; £9 . 90 mn £16
Jorlov 15 ohm 3ot 8 or 15 ohm 0u1Sohm

—
TEAK VENEERED HI-FI SPEAKER AND CABINETS
For 12In or 10In dla eskar 20 x 13 x 9In, £10-50. Post 58p
For 13 x 8In or 8in or 16x 10 x 9ln, £6-60. Posi 35p
For lxslnl 16x 8x6In, £5-00. Post 25p
For 6in and 12x 8x6ln, £4-00. Post 25p

LOUDSPEAKEFI CABINET WADDING 18in wide. 20p ft

GOODMANS 64In. HI-FI WOOFER
4 ohm or 8 ohm. 10W. Large ceramic magnet.
R | (

but lomo

Our price £3:95 pos 200

essential.

MAINS TRANSFORMERS T
Eagle MT1212-0~12V 50 mA ... ... - 90p
250-0-250 BG mA, 6-3V 3-5A 6-3V 1A or 5V 2A . £2-50

350~0-350 80 MA, 6-3V 3-5A,6-3V 1A or SV 2A . £3.00
300-0-300V 120 mA, 6-3VAA C.T.; 6:3V2A . .
MINIATURE 200V 20 mA, 6-3V 1A 2 x 2§ x 2In

MIDGET 220V 45 mA, 6-3V 2A23 x 2§ x 2in. .. .
HEATER TRANS. 6-3V 1-5A

GENERAL PURPOSE LOW VOLTAGE. Ta P

at 2 amp. 3, 4, §, 6, 8, 9, 10, 12, 15, 18, 24 and IOV £3-00
1 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 35 ‘0, 48, 60 £3-00
2 amp. §, 8, 10, 12. 16 1, 20 24, 30, 36, 40, 43, 80 £4-00
3 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £6-00
5 amp. 6, 8, 10, 12, 15, ll. 20, 24, 30, 36, 40, 48, 60 £9-75
s, landﬂv 5 amp. £1-20. 3 amp, 3, 5, 8, 10, 13 or 5-0-SV

£1-30, Dltto 5 amp. £1-50; 6-0-6V 500mA 90p 9V 1 a5p,

12V 300mA 75p, 12V 500 mA B5p, 12V 750 mr 95p,

40V 1 amp. £1-75.

AUTO TRANSFORMERS, 115V to 230V or 230V to 115V

150W £3-00; SO0W £8-25; 750W £10; 1000W £15

CHARGER TRANSFORMERS. Inpul 200/250V,

for § ot 12V, 1§ amp £1-50; 2 amp £1-80; 4 amp £2.50

BATTERY CHARGERS. Ready bullt with leads and clips
amp £2; 4 amp £4; § amp £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12V outpuis, 1} amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Prlmnvy 0-110-240V. Secondary 0-240V. 3A. 720W,

Ideal P.A. Columns.
Cabinet 12x 8 x 8 £4 Suitable Tweeter u\

HI-Fi Enclosure Systems, etc.

ELAC CONE TWEETER

The moving coll dla:hugm gives a good
radiation pattern to the higher frequenc|
and a smooth extension of total vuponu
trom 1,000 c/s 1o 18,000 c/s. Size 3} x
3 x2An dug thlna ww 3 ohm.

-

rossover 90 Post 20p.

SPEAKER COVERING MATERIALS. Sampies Large S.A.E.
Horn Tweeters 2-18kc/e, 10W 8 ohm or 15 ohm £2-25.
De Luxe Horn Twe. 2-10kc/m, 15W, £3-50.
CROSSDVERS, TWO-WAY 3,000 c/s 3 or 8 or 15 ohm £1-25.
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in., £1-25; &4In., £1-50;
8x 5in., £1-60; 10In., £2-00; #in., £1-75; 10 x 6In., £1-90.
SPECIAL OFFER: 80 ohm, 2iin, 2}In: 35 ohm. 2In, 3In,
25 ohm, 2¢in dla., 3In dia., 5In dla.

15 ohm, 34in dla, 8 x4in, 7 x dIn,
3 ohm, 2{in, 2}in, 3{in, Sin dia.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
8In dlameter 4W £2.50. 10in diameter SW £2-50;
8W £2-95. 3/8/15 ohmas, ple.
. 40p; MIKE TRANS.
mu metal 100:1 £1-25.

r Volume Control 15 ohms 10W with one inch
od bush for wood panel mounting. }in spindie.
'ost 15p.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

is. Varnish impreg Fully
In steel case with fixing OUR PRICE 210 Carr.
00W suto transtormers 240-110V.

Can be
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

All p
ldnl for Groupa, Dilc
4 Inpute speech and mu:

E.M.l. 13} x 8in.
SPEAKER SALE!

With twin tweeters.

And cmno‘;or 4 50

15 ohm, As Illu-mtod Past 25p

With flared lwnlor cone and ceramic
!

Flux 10,000 2 ° 7 5

gaus:
State 3orf8 or 15 ohm Poet 25p
Bookehell CabineT vesims” © =" £5..89

13in x 8In Bass Woofer, 20 watte, 15 ohms, £5-50

SET OF 3 MOTORS FOR
COLLARO STUDIO
115 VOLT TAPE DECK
£2-50 Post 50p

BLANK ALUMINlUM CHASSIS. 18
; 8 x 8n 53p; W x TIn
3 16 x Sin 98p; 12 x 3in
ALUMlNIUM BOXES, 3 x 3 x 3in 80p;
6 x4 x &inBlp;® x4 > Aintl; 12 x 4 x 4in £1-30,
ALUMINIUM PANELS 12 s.w.g. 6 x &in 12p; 8 x 6in 19p;
14 x 30 20p; 10 x 7in 24p; 12 x Sin 25p; 12 x 8in 34p;
x 6ln 34p; 14 x 9in 40p; 12 x 12in 47p; 16 x 10In 60p.
8.R.P.B. PAXOLIN PANEL 10 x 8in 20p.

w.g. 27in lldn

RADIO COMPONENT SPECIALIST

(Minlmum posting charge 20p.)

Radlo Books and Component Lists 10p.
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NEW ELECTROLYTIC CONDENSERS
250/25V .1

2/350v 4p § 50 + 50/300V .50p
4/350V 60 + 100/350V 85p
8/450v 32 + 32/250V .20p
32+32/450V .. .60p

32/500V 2p | 350+ 50/325V . .58p
- 8+ 18/450V ..25p { 100 + 50 - 50/350V  55p

16 + 18/450V .. 409 32+ 32+ 32/350V . 659

100/25V 12+ 32/350V .._40p

LOW VOLTAGE ELECTROLYTICS.
1,2,4,5,8, 18, 25, 30, 50, 100, 200mF 15V 10p.

500mF 12V 15p; 25V 29
1000mF 12V 1rp gpnm lrp. 100V 70p.

2500mF 50V 02; 000 25V 47p: S0V 655.
5000mF 8V 25p; 12V 42p; 28V 75p; 35V 85p; 50V 95p.

TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF, 150pF, 10p.
CERAMIC, 1pF to 0-01mF, 4p. Sliver Mica 2 to S000pF, 4p.
PAPER 350V-0-1 4p, 0-5 13p; 1mF 150V 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 Op; 0-47 25p.

MICRO SWITCH LEVER ACTION 20p.

SUB-MIN MICRO SWITCH 25p.

TWIN GANG, ''0-0" 208pF - 17 F, 85p; S500pF standsrd 75¢p.
350F - 385pF with 25pF - 25pF, Slow motion drive 50p.
SHORT WAVE SINGLE. 10pF, 30p, 250F, 550, 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber p.
RESISTORS. 1W, {W, 1W, 20% 1p; 2W, 5p. 1001 to 10M.
HIGH STABILITY. {W 2% 10 ohms to 6 meg., 10p.

Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.

WIRE- VIOUND IESISTORS § watt, 10 watt, 15 watt, 10 ohms
to 100K Wg

TAPE 08! lLLATOR COIL Vaive type 35p.

mixing. Output 8/15 ohm, .c Mains.
o treble lnd baass controls. £4 Carr.
alls SAE. £1-00

PROFESS!ONAL VALVE MODEL, 100W, callers only, £69.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highiights and sound affects to recordings.
Wil mix Microphone, records, tape and tuner £4 . 50
with separate controls into single output. 8V.

TWO CHANNEL STEREO VERSION £5-95

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4 . §()
Push-Pull Ready bulit, with volume. bte

and bass controls. 18 volt d.c.
COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE 25p. FLUSH 60p. TWIN 85p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd.
JACK SOCKET Std. open-circult 14p, closed clrcult 23p;
Chrome Lead-Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 20p; 3-5mm Chrome 12p. DIN
SOCKETS Chasais 3-pin 10p. 5-pin 10p. DIN SOCKETS leed

3pin 10p; S-pin 15p. OIN PLUGS 3-pin 18p; S-pin 25p.
VALVE HOLDERS, 5p; CERAMICS 10p; CANS Sp.

REVERSIBLE 4 POLE MOTOR
i e s Ay £2:20

E u 1. TAPE MOTORS. 120V or 240V a.c.
200 r.p.m. 4 poie 135mA. Spindie 0-187 x
o 75In Size 3} x 2} x 2}in (Klustrated). Post

£1-85

37 WHITEHORSE ROAD, CROYDON
Open 9-8. Wed. 8-1, Sat. -5 (Closed for lunch 1.15-2.30)

Tel. 01-884 1665
851
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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 B unit. Ideal for small disco’'s and home \7\\
entertainment. Complete with Lamps. Ready wired =1t}
£25

inc. VAT P. & P. 40p

STROBE UNIT

Using Type B unit. Adjustable frequency. Single knob control Com-
piete 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 Minlmum 3 Lamps £2-40 inc. VAT P. & P 25p
Less Lamp

TRAFALGAR SUPPLIES &9 -
Dept H.T. - Standish Street - Burnley - Lancs

SFHRASITE MK IT

Electronic Ignition... Betteronall points
At s s s Because you keep your points!
-

advantages and none of the disadvantages. No misfire because contact

breaker bounce ts eliminated electronically by a pulse PRICES

suppression circuit which prevents the unit firing if the D.1.Y. Kit only £10-93 inci VAT and P & P

points bounce open at high rpm. Contact breaker burn is Resdy B‘um JM £13-86 incl. VAT and P & P

eliminated by reducing the current to about 1/50th of (Both to fit all cars with coil/distributor ignition up to

norm, thus avoiding arcing. But you can still revert 8 cylinders)

to normal ignition if need be. In seconds. If points We can supply units for any petrol-engined vehicle (boat
motorcycle etc.) with coil/contact breaker ignition

go {very unlikely) you can get replacements
Details on request. Call in snd see us for ademonstration

anywhere. All these advantages,
@®Fitted in 15 minutes. @ Up to 20% better fuel r - - - - -

consumption. @Instant all weather starting. @ Cleaner
I ELECTRONICS DESIGN ASSOCIATES

@ Faster acceleration. @Faster top speeds.
@ Coil and battery last longer. @Efficient fuel
burning with less air pollution.

>
The kit comprises Q’
4

plugs — they last 5 times ionger without attention.
{Dept PE 10) 82 Bath Street.

Walsall WS1 3DE Phone 33652
Please supply
I Sparkrite Mk.2 D.LY. Kit(s) at £10-93 each inc!.

everything needed

n . P (Wil make pos. or neg. earth) [C
Ready drilled scratch and rust resistant case, Li VI el [P S P W39 B0 9 )

Sparkrite Ready Built Neg. Earth Unit(s)

metalwork, cables, coil connectors, printed
at £13-86 each incl. VAT and P& P

circuit board, top quality 5 year guaranteed L
transformer and components, full ‘ l Sparkrite Ready Built Positive Earth Unit(s)
instructions to make positive or negative P A at £13-86 each incl. VAT and P& P
earth system, and 6 page installation e
instruction leaflet '« S A NAME
WE SAY IT IS THE BEST SYSTEM AT sr’”«z((
ANY PRICE! PN N “‘ﬁ" \ ADDRESS
on, =F
L J } R b ¥ 1
|
af L
Sparkeite MK 1 — full capacitive discharge electronic | enclose cheque/P.O. for £

not just a transistorised inductive discharge booster.

Send SAE for brochure.

system

L_--J
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’ Everything you need is in our
‘ New Catalogue

available now price 20p

(100 pages of prices and data)

A. Marshail (London) Ltd. Dept. PE Caltin and see us 9-5.30 Mon-Fri
42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161/2 Telex 21492 9-5.00 Sat
8 65Bath Street Glasgow G2 2BX Telephone 041-332 4133 Trade and export enquiries welcome
Popular Semiconductors BOI35 043 [BEYIS  0-35 |MUE2SSS :eletenn‘s v sag
2N456  0-80 [2N2907 0-40 |2N4061 0-11 [AD1S0  0-63 |BC171  0.13 |BD136 0-49 |BFY20  0-50 12 layed on your own 24 ©
2N456A 0-85 |2N2907A 0-45 [2N4062 0:11 [AD161 0-45 {BC172  0.11 [BD137  0.55 |BFY29  0-40 |\ E3055 details—as described in PW  July
2N457A  1:20 [2N2924 0-14 [2N4126 0-20 |AD162 0-45 [BC182 0-12 (BD138  0-63 |BFYS50 0-23 0-68 1974.—Special Discounts
2N490  3-16 |2N2925 0-17 |2N4289 0-34 |AD161 PR |BY182L 0:12 |BD139 0-71 [BFY51  0-19 (Mpgi11 0-32
2N«91  3.58 [2N2926 2N4919  0-84 |AD162f 1-05 |BC183 0-09 |BD140  0-87 [BFYS2 0-21 [Mpg112 0.40 Liquid Crystals—£13.
2N492  3-99 | Green 0-12 |[2N4920 0-98 |[AF10SR 0-40 |BC183L 0-09 (BDY20 1-05 [BFYS3  0-16 \Mpgi13 0.47 Ex stock. S.A.E for details ot CMOS
2N493  4-20 | Yellow 0-11 [2N4921 073 [AF115 0.24 |[BC184 0-11 (BF115  0-25 |BFY90  0-60 |\mpPF102 0-39 battery operated clock kit using LCDs
2N§96  0-22 | Orange 0-11|2N4922 0.-84 |AF116 0-25 |[BC184L 0-11 |BF116  0.23 [BRY39 0-23 |\MpgSAQs 0-25
2N697  0-22 [2N3053  0-25 {2N4923 0-83 |AF117  0.20 |[BC186 025 (BF117  0-43 |BU104  1-42 (\MPSAQE 0-26 Scorplo Car Ignition Kit—
2NE98  0-40 |2N3054 0-60 |oNS172 0-12 |AF118  0-50 |BC187  0-27 |BF119  0.58 |BUI0S 225 |MPSASS 0-26 £11:50 + VAT
2N699  0-45 [2N3055 0-75 {oN5174 0-22 |AF124  0-30 |BC207 0-12 |BF12t 025 |C106A  0-46 \pSAS6 0-27 : q £2.75
2N706  0-20 {2N33%0 0-26 |{2N5175 0-26 |AF125 0-30 [BC208  0-1t |BF123  0.27 |C106B  0-55 |NEsssy 0-70 BSTBO246 £1:05 Transformer &
2N706A 0-18 [2N3397 0-23 |2N5176 0-32 |AF126 0.28 |BC212K 0-10 [BF125 0-25 |C106D 0-85 |NESEO 4.48 1 1440V £1-10 MINITRON £1-5
2N708  0-20 |2N3391A 0-29 [2N5190 ©0.92 |AF127  0.28 {BC212L 0-16 |BF152  0:20 |CI06E ~ 0-43 '\NEsg1  4-80 DL707 £2-35 or 4 for £8
2N709  0-45 [2N3392 0-13 [2N5191 0-95 (AF139  0.39 |BC2i4L 0-16 |BF153 021 |CA3020A 1:80 \NESESA 4-
2N711  0-51|2N3393  0-13 |2N5192 1-24 [AF170  0-25 |BC237 0-09 |BF154  0-20 |CA3046 0-70 |0C23  0-
2N718  0-35 |2N3394  0-13 |2NS195 1-46 [AF172  0.25 |BC238  0-09 g;uga 0-23 g:gg;gg 2-1; ocz8 o
2N718BA  0-49 [2N3402 018 [2N5245 0-43 [AF178 055 [BC239 009 159 027 196 [5G35  0-60
2N720 050 [2N3403 0-19 {2N5457 0-48 |AF179  0.65 |BC251 0-20 (BF160  0-23 |CA3090Q 423 8c42 0.35 P.C. Marker Pen Dalo 33PC
2N721  0-55 |2N3440 0-59 |2N5458 0-45 |AF180  0.50 |BC252 0-18 ggm o;g ggu{;gg 0-51 |9C45  0-32 Price 87p
2N914  0-22 |2N3441  0-97 |2N5453 0-49 | AF 18 0-40 [BC253 0-23 163  0- 4 0-51 |0G71  o0-12 4
e o e T an [Ieese s |ARIE 040 | BESS7  0.0a BRi6S  0.32 |GD002 031 (Ocrs o 15 [ ZSNCTS4OOMW e 1w 17R 3 33V
2N918  0-55 [2N3414  0-20 [40362  0-50 |AF239  0.51 |BC258 0-09 [BF167  0:21 |CD4009 1-07 \5C1  0-20 Heatsinks—Redpoi
2N929  0-30 [2N3415 0-21 |40363  0-61 |AF240  0.72 |BC259 0-13 |BF173  0.24 |CD4010 107 |5Ce3  0-20 eatsinks—Redpoint
2N1302 0-19 [2N3416 0-34 (40389  0-46 |AF279 0.54 |BC261 0-20 |BFt77  0.29 |CD4011 0-51 \oRP12  0.55
2N1303  0-19 |2N3417  0-24 |40394 0-56 |AF280 0.54 |BC262 0-18 [BF178  0.35 [CD4015 2-66 |Rs3 1.20 TOS 68p TO18 7p
2N1304 0-24 [2N3638 0-15 40395  0-65 [AL102 0.75 [BC263 0-23 |BF179  0-43 |CD4016 102 |R| 54 0.15 6W16 x 4in undnilled &
2N1305 0-24 [2N363BA 0-15 |40406  0-44 |A 103 0-70 |BC300 0-36 |BF180  0-35 [CD4017 2:66 |SC35D 1-68
2N1306 0-31 |[2N3639 0-27 (40407  0-33 |gCi07 0-16 |BC301 0-34 (BF181  0-34 |CD4020 2-96 [SC360 1-46 4W4 4 x ain drilled 2 x TO3 B0p
2N1307  0-22 [2N3641 0-17 |40498  0-50 |BCi08 0-15 [BC302 0-29 |BF182  0-40 |CD4023 0-51 |SC400 1-89 2W1 2 x 4in undrilted 45p
2N1308  0-40 |2N3702 0-12 [40409  0-52 |BC109 0.19 | BC303 0-54 [BF183  0-40 |CD4024 1.90 |SC41D 1-32 P ——— o
2N1309  0-36 |2N3703  0-13 (40410  0-52 |pG1i3  0.13 |BC307  0-11 |BF184 030 |CD4027 1:56 |SC45D 1- P
2N1671 144 |2N3704  0-14 |40411 2.00 [pC115 0-15 |BC307A 0-10 |BF185 0-17 |CD4028 2-34 |5Ca5D 1:
2N1671A 1-54 |2N3705 0-12 40414 3.55 [pC116 0-15 {BC308 0-12 |BF194  0-16 |CD4029 379 |SCS0D  2-
2N1671B 1:72 [2N3706 0-09 | 40430 0-85 |BC116A 0-18 |BC308A 0-12 {BF195  0.17 |CD404t 2.11 |5C51D  2-
2N1671C 432 {oN3707  0-13 (40583  0-23 |BCi17 0 21 |BC308B 0-09 [BF196 015 /CD4044 211 |5 4144 1.80 Reslistors Tant Beads
g::;a; 0-‘8 2N3708 0-10 40601 0-67 |gci118 0.11 |BC30 0-10 g?g; g-15 gg:gg ;.gg SL623  4.59
§:50 |2N3709 0-11 (40602  0-46 |gC119 0-29 {BC309A 0-10 1 18 -90 |TAA263 1:-00
2N2102 050 |oN3710 0.12 (40803 053 |BGi2; 0.7a |BG309B 0-10 (BF199  0-18 |CD40SO 090 |TAA3SO 210 W Tol Price Vaive Price
2N2147  0-70 {2N3711 011 |40604  0-56 |BCi25 0.15 [BC237 0-21 |[BF200  0-40 |LM301A 0-48 |TAA621 203 ¥ 55 1 0135 14p
2N2148  0-94 IpN3712  0-96 (40636 110 |BCi26  0.20 |BC238  0.19 [BF2255 0-19 |LM304A 2:03 |TAAG618 : 5%  1yp 0 22/35 14p
2N2160  0-90 |2N3713  1-20 | 40669 1.00 {gG132 0-30 |BC337 0-19 [BF237  0.22 [LM309K 1.88 1-32 + 5% 2p 0-47/35 14p
2N2192  0-40 |2N3714 1-33 (40673 0-70 |@C134 0-11 {BC338 0-19 (BF238  0-22 |LM702C 0:75 [TAD100 1-50 t 0%  24p 2235 14p
2N2192A 0-40 |2N3715 1.50 [AC107  0-25 |BC135  0.11 |BCY30 0-43 [BF244  0-16 |{M703 Filer  0-70 2 s H A o I
2N2193 0-58 |2N3716 1-80 |AC113  0-16 |gCiag 0-15 |BCY31 0-52 |BF245 0-33 | TO99 0-48 |TRA271 0-64 . ° P P
2N2193A 0-61 |2N3771 2.20 (AC117 0-20 |gCc137 0-15 |BCY32 1-15 |BF246 0-43 8DIL 0-38 |TBAG41B Y 5% 7p 10716V 18p
2N2194  0-73 |2N3772 1.80 |AC126  0-25 [gC138 0-24 [BCY33 0.34 (BF247  0-49 14DIL 0-33 2.25 5 5% Sp 47/6 3V 20p
2N2194A 0-30 [2N3773 2-65 |AC127 0-25 |gC1ap 0-34 (BCY34 0-37 [BF254 616 |LM723C 0-75 |TBABOO 1-50 10 5% 10p 100 3v 20p
2N221BA 0-60 {oN3789 2.06 (AC128  0-25 |gCia1  0.29 |BCY38 053 |BF255  0-17 | M741 TBA8I0 1-
2N2219  0-45 |2N3790 2-40 |AC151V 025 |gC142 0-23 |BCY39 1-05 |BF257  0-46 | TO99 0-40 TiL209 O-
2N2219A 0-60 {oN3797 2-35 |AC152v 0-17 |BC143 0.21 |BCY40 0-87 [BF258  0-59 | 8DIL  0-46 |TiP29A  O-
2N2220 045 |2N3792 269 (AC153  0-25 |gCi45 .21 (BCY42 0-15 (BF259 ~ 0-55 14DIL  0-38 |TIP30A O-
2N2221  0-41 |2N3794 0-24 |AC153K 0-33 |gC147 0-12 |BCYS58 0-21 |BFS21A 2-30 |LM747  1-00 |TIP31A  O-
2N2221A 0-40 [2N3819 ©0.37 |AC154 0-20 [gci4s 0.13 |BCYS9 0-22 /BFS28  0-92 [(M748 TIP32A  0-74 v b d
2N2222  0-40 |2N3820 0-64 |AC176 0-23 |gC14ag 0.12 |BCY70 0-17 |BFS6!  0-27 | 8DIL  0-60 [TIP33A  1-01 eroboar
2N222A 0-50 |2N3823 0-78 |AC176K 0-33 |gcis53 o.18 |BCY71 0-22 [BFS98  0-20 | 14DIL 0-73 |TIP34A  1.51 Copper Plaln
2N2368  0-31 |3N3900 0-26 |ACTB7K 0-23 |pdies .18 |BCY?72 0.13 |[BEX29  0:30 |{M7805 2:50 [TIP35A 2:09 01 015 01015
2N2369  0-37 |3N3ao1 0.32 |AGIEBK 0-34 BGis; o.14 [BCYS7 356 [BEX3D  0-25 [MC1303P TIP36A 370 2.5 x 33in 8p 200 — 14p
2N2369  0-41 |5N3g903 0.24 ACY'8 024 |BCi5s 0-13 |BCyes 2.42 |BFX44 033 126 [TIP41A  0-79 o B oelso = W
2N2646  0-77 |5N3904 0.27 |ACY19  0-27 |BGisg  0.14 |BCY8S 0-97 |BFX63  2-48 [MCI1310 2-92 [TIP42A  0-90 N 2 o o0
2N2647 112 [2N3905 0-24 [ACY20 0-22 |BCig0 0-37 (BDiI15 0-75 (BFXE8  0-30 |MC1458CP1_ |TIP2955 0-93 i x 3#in R ED 3 5
2N2904  0-40 |5N3906 0-27 (ACY21 0-26 |gCi678 0-13 (BD116  0.75 |BFX84 024 0-79 [T1P3055 0-60 34« 5in 34p 3%p  — 24p
2N2904A 0-45 |2N4036 0-63 |ACY28 0-20 |BC168B 0-13 IBDm 0.75 |BFX85 0-30 MJss0  0-90 [zTx300 0. 12 24 - 1hin £1.21 95p  76p 69p
2N2905 0-48 |oN4p37 0-42 |ACY30 0-42 |gCyeeC 0.11 (BDI23  0-32 |BFX87  0-28 [MJj4g1  1.14 |ZTX302 0-120 Pins - 36 24p 24p
2N2905A 0-50 |5N4058 016 |AD142  0-50 |BCi698 0.13 [BD124 0-67 |BFX88 025 IMJdop  0-98 X500 0-15 )
2N2906 031 {2N4059 0-09 |AD143  0-80 |BCigsC 0-13 |BD131  0-40 (BFX89  0-45 IMmjd9y  1.38 [ZTXS02 0-17 200 89p 92p
2N2906A 0-37 [2N4060 0.11 |AD149V 0:58 | gci70a .17 (BD132  0-50 (BFY18  0-35 [MJE340 0-42 |ZTX530 0- Trade and Retall supplied.
Integrated Circults—TTL Reductions! Potentiometers—LinearorLog
SN7480 075 [ SN7495 0-80 | SN74151 110 | SN74175 1-29 Single Double
SN7400 0-16 | SN7409 0-33(SN7430 016 | SN7450 016 [ SN7481 125 [ SN7496 1-00 [ SN74153 109 | SN74176 1.44 e
SN74D1 0-16 | SN7410 0-16 | SN7432 0-45 [SN7451 0-16 | SN7482 0-B7 | SN74100 2.16 | SN74154 1.66  SNE4180 1-44 Rotary Pots 18p P
SN7401AN SNY411 0-25|SN7437 0-35 | SN7453 0-16 | SN7483 1-20 | SN74107 0 43 { SN74155 1.55| SN74181 5-18 Rotary Switched 28p —
0-38 | SN7412 0-28 | SN7438 0:-35 | SN7454 0-16 | SN7484 0-95 [ SN74118 1.00 | SN74157 1-09 [ SN74190 1-95 Sliders 50p aop
SN7402 0-16 | SN7413 0.5C | SN7440 0-16 | SN7460 0-16 | SN7485 1-58 [ SN74119 1.92 | SN74160 1.58 {SN74191 1-95 Full range of capacitors
SN7403 0-16 | SN7416 0-45 | SN7441 0-85 | SN7470 0-30 | SN7486 0-45 [ SN74121 0-57 | SN74161 1.58 | SN74192 2.05 Ked. S tal e for
SN7404 0-24 | SN7417 0-30 | SN7442 0-85 | SN7472 0-38 | SN7490 0-65 | SN74122 0-80 | SN74162 1-58 | SN74193 2-30 stocked. See catalogue fo
gz;:tgg gfg SN7420 0-16 gmug ;gg SN7473 0-44 [SN7491 1-10 [ SN74123 0.72 | SN74164 2:01 gmnse 1-58 details
4 -45 | SN7423 037 | SN744 00 | SN7474 0-48 [ SN7492 075 | SN74141 1-00 | SN74165 2-01|SN74197 1.58 . f f
SN7407 0-45 | SN7425 0-37 | SN7447 1-30 | SN7475 0-59 | SN7493 0.65 | SN74145 1.44 |SN74167 410 |SN74198 3-16 Presets—Horizontal or Vertical
SN7408 0-25| SN7427 0-45|SN7448 1-50 | SN7476 0-45 | SN7494  0-85 | SN74150 1-44 | SN74174 1.80 | SN74100 2-83 0-1W  6&p 02w 6p 03w 6p

Diodes and Rectlfiers Bridge Rectlfiers Construction Kits

PIV 50 100 200 400 600 800 1000 Plastic 1A 2A  4A  BA

15 8p 9p 10p 11p 12p 15p 20p 50 0-24 0-32 0-80 0-62 AV7 Aerial Amps £2-04
3 15p 17p 20p 22p 25p 27p 3tp 100 0-36 0.37 0-70 075 UH57 Transmitter £2:74
10 = I5p 40p 47p 56p — " 200 0-30 0-41 0-75 0.80 MUE? Receiver for above £3:22
35 84p 92p £1-18 £2:15 €252 £3-85 £4-20 400 0.36 0-45 0-85 1-10 EW18 Electronics dice £6.53
Cathode Stud Oniy IN3766 (35A 800pv) £3-65 IN3786 (35A 1000pv) £4-20 600 0-40 0-52 0-95 1:25 EX20 Electronic Sensor £7.79
IN34A  10p |BA102 25p |BA145 17p |BY237 124p |OA47 T4p |OAS0 7P Metal—Protessional Quality

iNg14 Tp [BA11I0 25p |BA154 12p |(BYZ210 35p |OQA70 7ip |OA9Y 1) 5 15 25 50A

IN9T6  Tp [BA115 7p (BY100 15p (BYZ11 32p (OA73 10p |QA95  7p 50 2-22 264 3-66 12-30 Mall Order

AA119  Tp |BA141 17p |BY126 15p |BYZ12 30p |OA79  Tp |OA200 7p 100 2-24 300 3.80 1236 VAT Al prices exclusive
AA129 15p |BA142 17p |BY127 174p [OA9  10p |OA81  8p |OA202 10p 200 2-82 378 4-32 14.40 P.&P. 15

BA100 15p |BA144 12p |BY140 £1 [OA10 20p [OA85 10p |OA210 27p . 4.20 5-40 ° © P
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Trannies

4 Bush House,
Bush Fair, Harlow,

* PRICES INCLUSIVE
OF V.A.T.

* Retail Shop open 9 to
5.30 Mon. to Sat.

* Post & Package 15p.

* 1974 Catalogue 20p.

Essex.
SEMICONDUCTORS
ACI26 14p

ACI127  16p

ACIZ 1Sp
ACI41K 26p
ACI142K 26p

ACI176 18p

ACI87 24p

ACI8S  24p
ACI87TK 23p
ACI88K 23p

ADI149 49p

ADI6]  33p

ADI62  40p

AF114  20p

AF1IS  20p

AF116 20p

AFI117  20p

BC107 13p 3
BCI08 12p 2N3708
BCI109 13p 2N3I709
BCl147 13p 2N3I710
BC148  13p 2N37II
BC149 13p 2N3RI9
BCI82 13p 40361,
BCI83 1lp 40362
BCI84 14p 40636
BC2I12 13p IN9I4
BC213  13p IN9I6
BC214 13p  1N400]
BDI31  68p IN4002
BDI132 1N4003
BF 194 16p 1N4004
BF 195 17p  IN4006
BFa4 27p IN4I48
BFYS0 18p 1NS400
BFYS] 18p INS401
BFYSY 17p INS402
MP8111 36p IN5404
OCI  S0p INS406
0OCl  Sop

volt 1ip el

ach

See advertisement to Practical Wireless for

TRANNIES
DISCO UNIT

Includes
w DJ 100W discotheque amp. with
full mixing and PFL facilities.
£€94-75,
W Stereo headphone with boom
microphone. €9-

W Trannies disco console with 2
Garrard SP25 Mk. IV turntables.
£59-00

% Pair SO0W Speakers £47-00

OR COMPLETE SYSTEM £189-97,
carriage £5-00. Terms available. no
deposit. £10:16 monthly for 24
months.

We stock a full range of Disco Equip-
ment. Send for list or pay a visit.

£1 BARGAIN PACKS

£1 10 Silicon NPN Power transis-
tors (like 2N3055). Below spec.

£1 30 Plastic FET's unmarked un-

tested. similar to 2N3819 (random

test showed good yield).

20 TOS transistors NPN or PNP,

state which. 2 to 5 amp witested.

20 TO!8 rtransistors PNP like

BC178. BC179. etc. Urtested.

30 Plastic Power NPN transistor

TO220 case like IN3055. Ultested.

£1 10 General Purpose fully tested

FET's.

£1 200 mixed capacitors.

£1 500 mixed resistors.

CRESCENT RADIOLTD.

11-15

&

17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL
1

ORDER DEPT.

MAYES ROAD, LONDON N22 6T

Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY
TO YOUR CAR
WITH A MOTOR DRIVEN CAR
AERIAL

8pec.: 5 Bection
Extended Length 100cm
Length under Fender 40cm
Cable Length 120cm
Supplied complete with Fixing

Bracket and
Contro} Switch.

£6 75

“CRESCENT
..'.‘,,,- BEAT BRITE”
E———— sINGLE
crescent CHANNEL
M - 1 SOUND TO
F heite LIGHT UNIT
This fantastic
—— little box
approx. 4° X 3" X 24" when

connected to the output of a
sound aource from 1 to 100 watts
produces o psychedelic light
display of up to 1000 watts.
Complete with a eensitive level
control the unit ie fused and can-
not harmi your amplifier.

A Bargain at £7-50 plus 10p.

MINIATURE RELAYS

Brand new range of British macle
relays, size: 1}in x lin X jin.
All two changeovers with 250V
1:5A contacts and suitable for
fitting on 0-1m veroboard

Type Volta Current Ohms

UK65
UK92
UK115
UK130
UK145

Transistor Tester
Telephone Amp
Hi-Fi Amp—8W
Mono Control Unit
Amp—15W

Mini-Amp—2W
8ignai Injector
AM-FM Aer. Amp
Mike Pre-Amp

Radio Control Receiver
MW Radin Receiver

AM Tuner
4 Channel A.F. Mixer
Photoelectric Cell Bwitch

Guitar Pre-Amp
Cap. Discharge Ignition
R.F. Amp 12-170MHz

UL xits

RTAA Equalised Stereo Ainp

4 Channel Radio Control T.X.

-66
Wide Band Amp 20Hz to 1530MAz £2 -66

21-66
28

TRI-VOLT CAR SUPPLY

Amplifier or Cassette, ete. from the
supply. Puositive or negative cart
Bize 2in X 3}in x Hin.

Enables you tuo work your Transistor Radio,

This converter
supplies 6, 71 or Y volts and ju transistor regulated.

12 volt car
h. Approx.

with two U2 battery size holder.

Approx. size: 2}in X 6lin X

OUR PRICE 50p

A real money saving device for £2.50. 10p P. & P.
BARGAIN BOX
Loud buzzer mounted in a metal box complete

Designed and can be used as a fire alarm but is
ideal ax a Jdoor or morse code practise huzzer

1lin

ABS PLASTIC BOXES

Handy boxes for construction projects. Moulded

i ircuil R 27/A 12V 1TM/A 700 Al extrusion rails for P.C. ur chassis panels. Fitted
full range of TTL integrated circuits. :;s,t‘/ani;u:l::)p“ 5,_0 aﬁc'k 21/A 12V 28MJA 430 80p with linm front panels. 1005, 105mm x 73mm x
P R per pack. 12/A 6V 33MfA 183 each 4omm 51p: 1006, 150mm x 7amm x 47mm 66p;
200/250V Mains Relay 1007, IXJ_mm X 124mm x 60mm* 98p; 1021,
R R t VEROBOARD Hgl\'v duty contacts 2,500 ohmn 106mm x T4mm X 43mm (sloping front) 50p,
01 0-15 coil. All new and unused
esistors % x 3 24p 199 D.P.D.T. mains relays 50p, Carr. BARGAIN BOARDS
4 watt 5% carbon 1p 3 x5 27p 23p free. Special quantity £40 per |Components galore for the experimenter. Ex-
¢ watt 5% carbon 1p 3 x M b 23p 100 off. Ccr?pl‘:tor l_mtanh wltlh resistorn, capacitors and
1 watt 105 carbon ... 3p xS 3lp 3p une. ul transistors—at least 4 transistora per board
range 10 ohms to 47 megohms ) £ ';’g “sfg petd MIDGEY Eivr bostln £1
x . P A
twatt mio 2% .............. dp | 17 x 5(Plain %0p MAINS TRANSFORMER 2in. PANEL METERS
range 10 ohms to | megohms. P‘":‘;?cfe“‘c’:"‘::" z: z: . Z:;;‘:,‘:;“;g:;“;‘;lﬂmm Size 59mm % 46num
36 Pins 20p 20p it 0-50uA —ME6 0-100mA --ME13
00 0-1002A —ME7 -500mA—ME14
= 100m A 0-500pA MES 0-1A ME15
Electrolvtic VOLUME CONTROLS 100mA 0-1mA —MEY 050V a.c. -MEL6
c d / Potentiometers %gg":: 0-5mA  MEI0 0-300V a.¢. --ME17
t Carbon track SO0} to 2-2MQ 0-10InA- MEI S meter —MEIX
apacitors . . T 0omA- MEI m :
Log or Linear. mA--MEI12 V.U, meter- ME1Y
Single 16p. Dual gang (stereo) 44p. H 23 IOPP Gl £3 each, 10pP. & P.
9 p
6-3 VOLT | 220uF 9 | 40 VOLT Single type with D.P. switch 16p
6uF  eip | 63uF 17 | 7 F  e4p exira P) ;_ TRI-VOLT BATTERY LOW VOLTAGE
) ELIMINATOR
150uF 1000uF  17p | 100.F  9p
470uF  1ip | 1500WF 2% | 68uF  10p |  ~ARBON SKELETON ¢ Eoables you to work AMPLIFIER
680uF  13p | 2000uF  43p | 230uF 11p e;é vour Transistor 5 transistor amplifier complete
1500uF  18p G0uF 19 PRESETS . . 4 Radio, Amplifier or with volume control, is suitable
200uF 18 680uF  2%p Small high quality type (linear Cassette, etc., from tor @V d.c. and a.c. supplies.
200uF 20| 25 VOLT 1000 F only). All valves 100-5 meg ohms. thea.c. mains through this compact |  Will give ahout 1W at ¥ ohm
. P | 10uF 6ip 25p = I'want 6p cach Eliminator. Just by noving a ontput. |
10 VOLT 22uF sip 2200uF  44p -2-5 watt 64p each plug you can select the voltage you With high IMP inpu «his ampli-
47uF oip 63 VOLT tequire, 6, 74 or 9 volt. This fier will work as a record /
47uF bp 100uF 8p means all your transistor power player,  baby alarm, et
I00uF 6P | 150uF  8p | IuF_ 6ip VISIT OUR RETAIL pack applications can be handled |  amplitier.
20uF 8p { 220uF 10p | 2-20F  64p SHOP AT BUSH FAIR by this one unit. Approx. size £| -75 plus 13p P. & P,
330uF  10p 470uF  13p | 4 7T0F  64p Monday to Saturday 9 to 5.30. 23ip - 2%in  3§in. Qur Price N
470uF  10p 680uF 20p | 6'BuF  6ip sz-zsl plus I}gp I &d P. Same STOP PRESS
1000uF 11p model wuitably wire for the o [ 5W = 1
1S004F 209 | Jooor 3P b | siioe switen Phllips Cassette £3 plus 10p P. & P. | HA0002 15W Amp Modul: e
2200uF  24p F 68uF  10p SPST 11p each. D.P.D.T. 13p each. 5 3 MCI310P Stereo Decoder 1.¢ £2
S000F  68p | Ok 7in x4in LOUDSPEAKER |-0- L
100uF 11p Iy 5 qualit 7805 Regulator £1-49
16 VOLT 150uF  13p apeaker ideal wherw | TIP 294 55p
15F  64p| 40 VOLT | 220uF 1 MINIATURE NEON peaxer ldeal Where foyp yop 83p
il 9p AMPS amal! size is import- BC107 10
BuF  6ip | 6-8uF  6ip | 330uF  22p L. i 9 o] 0 @)/ ant. Manufactured | 100 1 P
150uF  64p | 15uF  6ip | 470uF  26p ez‘gh or 11 Sp. S plus 4ip by E.M.I for a well- | BC108 lgg
a He t i
150uF  8p | 3uF  6ip | 1000uF  up et | 2N 414 Radio Cireuit 1. £1-30
4in.  Impedance: 8 chms. Flux:
Mullard Polyester Capacitors 000 Max, Free range: S0ilzto [ MINI LOUDSPEAKERS
SERIES 12kHz. Powe' hand! : BW. 2}in 80 vhmn, 50p; 2tin 40 ohm
C280 F d % &
750V P.C. mounting: 0-01uF. 0-01S. 0-022 34p. 0-033. 0-047. 0-068 4p. O-1 44p. T & Free O N iesliclude SRR o)
0-15. 0-22 S4p. 0-33 7p. 0-47 94p. 0-68 12p. 1uF 14p, 1-SuF 22p. 2 WF 27p.
C296 SERIES
430V: 0-Q0ILF. 00015, 0-0022. 0- 0033, 0-0047 3p. 0-0068. 0:01. 0-015. 0:032. 0-033 34p. u:(s CA:TEAS(:E VAT I 55"2 202 FOR A
0-047. 0-068. 0-1 44p. 0-15 64p. 0-22 Btp. 0-33 12p. 0-47 144 U o/ YAT T DED RESCENT
160V: 0-0luF. 0-015. 0-022, 0-033. 0-047. O- Hp. 5 1 4p. 0-15 4p. 0-1 &4p. OTHE ;IISE STATED a/o.ro ALLooBED ADDE| Ie
0-15.0-22 Stp. 033 7p. 0-47 S4p. 0-68 12p. 1F 143p. 1: SuF 22p. 3-2uF Up, R E RDERS | ATALOGUE
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Sound hascomealong and listen to what the Every day of the week
way. Just look at the innovators have been up to. we've arranged for special
magnificentequipmentyou  Youcandoall thisatthe lecturestobe given by
can buy today!Itachieves 1974 International Audio  technical experts. Attend

feats of precise fidelity Festival and Fair. the lectures, you can pick
you only dreamed of a few It gives you the chance of up helpful ideas and useful
short years ago. getting on top of your information.

Sound doesn't stand favourite subject. And gives THE 1974 INTERNATIONAL
still. To keep up with allthe you an opportunity totest ~ AUDIO FESTIVAL & FAIR. OLYMPIA,
new developments you the latest equipment for 'S-ONDONa%St‘an‘:*dNOM.
need to hearthe newest  yourself. Ry
dimensionsin sound. You Come see and hearitall. Monday:12noonto 9p.m.

1 N Tuesday- 8 .m. .M.
need to talk to the experts ~ Bringalong your friends, t00. S iiamtaspa ™ ©2PM

For further information, please write to: Audio Festival and Fair Limited, 9 Argyll Street, London W1V 2HA
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TUAG

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.
163 MITCHAM RD-LONDON SW17 9PG 01-672 3137/9080

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

%i» QPO-Q-@«Q ¢G @ @

TA [oa

omckB TREELE mASES MAITEH

- DEP T

MAaN

‘1 3

~MiIc aAUTD

Disc

Designed for the discerning D.J. of professional
standard. Offering a vast variety of functions.
Controls: Mic Vol, Tone. over-ridef 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.

g TUAC @ &f

() s
Y, ¢

Specification: Deck Inputs—50mV into 1M, Deck
Tone Controls—Treble ~28 —15dB at 12kHz. Bass
+ 22 —15dB at 40Hz; Mic Input—200 ohms upwards,
2mV into 10k(}; Mic Tone Control—Total Variation
Treble 15dB, Total Variation Bass 10dB; Tape Input
—30mV into 47k}, Power Requirements—30-45
volts at 150mA.

TUAC MAIN DEALERS

BRISTOL DISCO CENTRE, 86 Stokes Croft, Bristoi 1. Tel. Bristol 41666.
CALBARRIE AUDIO, 38 Cromwell Road, Luton, Beds. Tel. Luton 411733.
SOCODI, 9 The Frlars, Canterbury, Kent. Tel. Canterbury 60948.

WEC LIGHTING, 35 Northam Road, Southampton, Hants. Tel. Southampton 28102.

CALLERS ONLY

PHONES

ViiIx

£26-50

PANEL SIZE
18 x 44in.
DEPTH 3in.

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 connectlons

Single Channel Version £6-60

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT-OPEN 6 DAYS AWEEK 9-:30am-6.00pm
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TUACGC

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.
163 MITCHAM RD-LONDON SW179PG 01:672 3137/9080

NEW TUAC POWER MODULES ©e:s more power and

Specification on all power modules
All putput power ratings = 1dB; Out-
put impedance 8-15 ohms; THD at
full power 2% typically 1%: Input
sensitivity 60mV into 10kN; Fre-
quency response 20Hz-20kHz
+2dB; Hum and noise better than
-70dB

TP125 TL30
7 x 64 x3in 4 x5} x24in

£17-00
I . * 125 watts RMS £9'30

continuous sine wave

tput . q
outpu * 30 watts RMS continuous sine wave out-
* 4 RC.A. 150 watt 15 put )
amp out?)ut transistors * Rugged layer wound driver trans- * 2 R.C.A. 40 watt output transistors

former

* Short—Open—and Thermal over-
load protection

* Only 6 connections

TL60

5x5x3in

* 60 watts RMS
continuous sine
wave output

Power supplies
vacuum impreg-
nated Transformers
with supply board

* 2R.CA 150 watt 15 £11 . 50 incorporating pre-amp
amp transistors supply:
TL100 * 100 watts R.M.S. con- PS 125 =50 volts for one TP125 £11.50
5x5x3in tinuous sine wave out- PS 100 = 45 volts for one TL100 £10-50
put £1 3 . 20 PS 60 = 40 volits for one TL60 £9-30
* 2R.C.A. 150 watt 15 amp PS 30 =50 voits for one TL30 £6-85
transistors PSU 2 for supplying disco mixer £4-65

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
ngoa Vol, Trebie. Mid and Bass controls. Hi. IMP. FET,
I/P. suitable Mid. Guitar. Radio. Crystal/Ceramic P.U.
Sensitlvity 4mV. Treble +35dB at 16kHz. Mid + 20-15dB at 1Hz

Bass +20-10dB at 40Hz £4 . 90
VAO Vo]l. Treble and Bass controis. Sensi-
tivity 8mv. Treble +28-15dB
at 12kHz. Bass + 18dB at 40Hz. £4 * 15
AM Fo1 TUAC Auto Fade Unit fades music when you
speak. Auto Mic Over-ride for Disco use. Feed
Deck and Mic Pre-amps in. Auto fade O/P to main Amp. 38mV
operating level. Depth and Vol Controls. £4 . 90

ALL PRICES INCLUDE V.AT.(8%) AND POSTAGE AND PACKING

" ACCESS & BARCLAY CARDS ACCEPTED-JUST SEND US YOUR NUMBER-H.P.ARRANGED THROUGH PAYBONDS
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240 pages
Over 6,000 items
Nearly 2,000 pictures

55p.plus 22p F2ETARY

Send off the coupon today. It's
your first step to solving your
component buying problems.

The price of 77p applies only to customers in the U.X. and to
B.F.P O addresses

858

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

r-—————————————

Please write your Name and Address in block capitals

ADDRESS .

HOME RADIO (Components) LTD., Dept. PE, Regd No
234-240 London Road, Mitcham, Surrey CR4 3HD 912966 London
A D EN s e e ] -— .. L ] - e

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
Incidentaily. the catalogue contains 10 free vouchers, each
worth § pence when used against orders, so you soon get most
of the price of the catatogue back! To get your catalogue. use the
coupon below enclosing remittance for 77 pence.
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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 vears 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 Manager
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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frequency Touch Switch to be
described operates by hand capacity, that is to
say, it operates by sensing hand proximity to a

HE radio

.metal plate. Low r.f. leakage coupled with sensi-
tivity and speed of operation make this unit sujtable
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

TR! in Fig. | forms with Tl a 470kHz oscillator.
D.c. bias conditions to TR! are set by Rl and R2
and feedback occurs via L1 to base of TR!. Due to
the high Q of T! a sine wave of over 20 volts
appears at the collector of TRI. The phase of the
winding of L1 is important, and if the oscillator fails
to operate then the connections should be reversed.

860

By J.ANDREWS

R3 is not bypassed; this introduces negative feed-
back and helps to maintain a good sine wave at
the collector of TR1. The output of the collector is

COMPONENTS . . .

Resistors

R1 4.7kQ

R2 39kQ

R3-R4 1kQ (2 off)

R5 5.6k Q

R6 3-3kQ

R7 10Q

R8 680Q2

R9 100k 2

R10 2-2kQ

R11-R12  47kQ

R13 2.2kQ

R14 100k Q

R15 33kQ

R16 220Q

All 1 watt 10% carbon
Capacitors

Ci 0-01uF

co* Integral to i.f. transformer can

Cc3* See text
C4 1,000pF

C5 01uF

C6-C7 2,000pF (2 off)

(02:] 0-1uF
Transistors

TR1-TR6 BC108 (6 off)

TR7 BFY51
Diodes

D1-D5 OA91 (5 off)

Miscellaneous
T1 470kHz if. transformer, RLA 6v 410Q coil
(type 912 R.S.) Metal box 4inx4inx14in,
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 DI1/D2
but because of loss introduced by these components
and the stray cupacity 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

/ Touch Plate

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 & 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; |-2pF
approximately.

This is conveniently achieved with a twisted wire
capacitor made up of two l4in lengths of 20 s.w.g.
tinned copper wire sleeved with neoprene or plastic
sleeving and twisted together for a length of about
lin. 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

. bk
; To controlled
g? RS R8 R10 R13 05+ circuitr RLA
WF 56 680 2.2 22 “ﬁ'
7 ka Q 39 kQ 0AS1
c4
1000
PF R
47k0 Ri2
47k
TR2 TR4 TRS
>
¥ 1“.3 BC108 BC108
+
1
' ' R9 1
cs | R7 | |
o4 1 on ' 100 ;
pF | | ki) \
I 1 £y : i !
: T s 03 04 Lot 3
- HE- 1O
1 7
1 I T R 1 1 okst | BCios  BFYSH
:' : llZOOOpF !
OSCILLATOR/DETECTOR | SCHMITT l BISTABLE ,  OuTPUT

Fig. 1. Circuit diagram of touch switch
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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 RI5, 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 thatthe touch
plate (lid) must be insulated from the edges of the
case
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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 l4in 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 dicde and transistor polarities.

To test, adjust C3 for minimum capacity and
screw in the core of Tl 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 functidning 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. Y
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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
ot 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

SPLENATH

BY FRANK W. HYDE

s 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 62lb of equipment
and three small probes with about
5lb 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 Apolio
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 3200
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.

1t 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. 1t 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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AsT month the general principles of class B ampli-
L fier design were described and so we begin this
menth with a design example and the techniques
necessary for successful operation.

I 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
ihis series the Home intercom,
also in this issue, has been
designed using the principles
outlined in these articles.

Though designs under 1W are relatively easy to
praduce, more problems occur as the output power s
raised. We will take a look at some of these problems
and how they are overcome in a practical design.

1.1. DESIGN EXAMPLE

Problem: Design suitakle 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 35} lpad.

Therefore the r.m.s. voltage across load
vP « Ry = /015 x 35 = 2:3V
Peak voltage across load = /2 x 2:3 = 325V

Peak-to-peak volts = 6:5V, and since we have a 9V
rail there i1s a comfortable voltage margin.

Peak power = twice average power = 0-3W

Therefore peak current required

JPeak power = R, = J03
= 90mA

A BC108 could just about make with it and a suitable

prp version for its opposite half, say a BC214.

Step 2. Calculate currents in
transistor TR3

The e of a BC108 is much lower at an /¢ of 90mA
so we had better be pessimistic and assume it is 100
worse case.

Thus we require at least 0-9mA basz currents for the
outputs which means the collector current of TR3 must
be capable of supplying, say, ImA.

- 35 = 0:09A

the driver

864

+9v

LSt
50

800k A

=3 ov

Fig. 1. Lo_w power Class B output st;'ge
showing typical component values
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This fixes R1 at 3-9V = ImA = 3-9kQ.

VRI1 must be large enough to drop at least 0-6V at
ImA so, allowing for suitable range of adjustment,
‘make VR1 = 2kQ (anything from 1kQ to 5kQ would
do).

Step 3. Calculate R2

The base current of TR3 would be ImA -+ hrE.

Using a BC108 at ImA we can take this to be Iy =
ImA + 200 = 5zA.

The voltage across R2 = 45 — 0:6 = 3.9V

Hence R2 = 39V = 5uA = 800k Q

Step 4. Calculate sensitivity and voltage gain A
Input resistance of the output transistors is

Rix = hre X speaker resistance =
100 x 35 = 3,500Q
(hrg rather than Are because this is a “large signal®”
swing)
This resistance is the signal load of TR3 thus the
gain of TR3 is
A = Rix =+ re = 3,500 + 25/Ic(mA) =
3,500/25 = 140
Sensitivity for full output =
peak output volts —~ 4 = 45 + 140
= 32mV peak
Input resistance = hre X re = 200 x 25
= 50k in parallel with R2/4
= 800k /140 = 6k (2 (approx.)

The complete circuit is shown in Fig. 7.1.

7.2. SETTING-UP PROCEDURE

Before switching on it is 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 VRI
slowly until the crossover distortion disappears. Do
not increase VR 1 above this point.

If no such test equipment is available the setting up
must rely on the ear. '

7.3. HIGHER POWER AMPLIFIERS

Although the design of high power amplifiers is
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 thit 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 = 24/24/PR (where
P = r.m.s. power and R = speaker impedance)

Vee = 2:824/50 x 8 = 2-82 x 20 = 564V

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 fcur 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 / = JPIR = J50/8
= 2:5A and peak current = 3-53 amps.

High power transistors are notariously low in #rk.
As a typical example the complementary pair with the
type number 2N3055 (which would be suitable for the
above requirements) has hre 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 hrg
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 hre 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).
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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 b
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Table 7.1: Guide to Power Transistors

Power

Type Dissipation Ictmax) Vego AFE(min) VcReat
Metal BD266 prip
Case {BD267 npn 50w 60V 750 2v
Plastic f MJE1100 npn
Case 1\ MJE1090 pnp 0W 60V 750 2v
Metal MJ3001 mon .
Case {MJ2501 pp 150W 10A 8V 1,000 v

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 § chms 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 reugh edges around the drill holes or the surfaces
will not be in good thermal conmtact; 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

Having 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 turn-on voltage of a silicon transistor, Fpg 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 regnired Ve 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 Vgg
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 automdtion 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.
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Fig; 7.4. One method of stabilising the bias cn
a Darlington eutput stage using three diodes
and a preset potentiometer
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Providing the diodes are on the same heatsink as the
cutput transistors the forward bias will tend to fall in
the same manner as the Darlington Vax.

With “‘tongue in cheek™ it is hoped that the Vge
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 *‘Fse multiplier”.

7.7. THE Vee MULTIPLIER

The circuit of a Ver 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 VR is adjusted under cold, zero signal con-
ditions for the correct 20mA quiescent cuarrent in the
outputs. The rormal voltage across the two output
base drives will be 24V (4 X VBE).

As the temperature rises, the required Vpe for this
current is reduced and more base current flows. The
collector current will rise hre times as nmuch, causing
a heavier shunt load across the resistor chain. The
original 2-4V is now reduced and the quiescent current
is prevented from rising. Providing the outputs and
the Ve mulbtiplier 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 cuirent, whick
means less than 20mA +— 10 — say 4mA as a reasonable
figure.

The voltage across R2 should be at half-way (ignoring
the transistor).

)
—
P
| 10 BASES
VR1 24 S OF OUTPUT
TRANSISTORS:
VBE
RZ
bt
4

Fig. 7.5. The Vge multiplier—a more eco-
nomical and efficient method of stabifising
output bias

So R2 = 12V/0-SmA =
2:4k Q (2:2k Q nearest preferred value).
Allowing for VRI1 *‘widdle factor”, R1 = 1-8kQ
and VR1 = 1kQ completes the chain.
Any silicon transistor is suitable providing its kpg is
at keast 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 (ideally 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 resisto
in the drive chain. g

It is more convenient 1o 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 curreat source be-
cause the base voltage is held constant by two stabilis-
ing diodes. This stage can be considered as a very
high collectar 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.
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The open locp 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 Ve = 20 x 65, or
around 60dB.

The signal gain of the amplifier is determined simply
by the ratio of Rg and Ry in the emitter circuit of TRI.
Since RE is fixed for d.c. purposes at 5-6k Q the gain can
be decided by the choice of Rx.

It is not good design practice to squeeze high gain
from a power amplifier—be satisfied with a sensitivity
of 1V for a 28V peak output swing. A gain of 28 is
required which would mean Rx = 5-6k2/28 = 200Q.

The relevant voltage drops are shown and serve 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

= |V (Rx = 2008))
Input resistance = 50k Q (approx)
Maximum total harmonic distortion at all

power levels =02%
Frequency response = 20Hz to 50kHz
= 25mA total

Idling current

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

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 Ape—MPSA13 is a low
power Darlington having Are = 1,000.

TR1 and TR4 could be any 80V general purpose
types, MPSA06 would do well.

TR2 should be pnp complement of TR4—MPSAS6.

The double diode on the base of TR4 is obtainable
as the MZ2361.

SEE US AT
The 1974 INTERNATIONAL

AUDIO FESTIVAL
anD FAIR

OLYMPIA,LONDON
October 28 — November 3

PRAGTICAL ELECTRONICS STAND B13 (Ground Fioor)

NEW MUSICAL INSTRUMENTS AND
A NEW STEREO AMPLIFIER WILL BE ON DISPLAY

Douglas Shaw will discuss Sound Synthesis for the
Amateur 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...

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 demo studio is just next door to
Studio 1000+.
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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 W1.01-580 7383

A Telephone orders accepted. Access
wroiclvi¥ here and Barclaycard weicome. H.P.
(I available to all callers from AVCO
Financial Services.




VALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LONDON SWIé6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express 3p for first ¢r i . |p thereafter, over
ten postfree. INTEGRATED CIRCUITS 5p + ip each added

2p ip | 2p
1N31 o2, [FAZI] 118 |BY213 035 | 0AZ205 0-45 | za170 910
N33 0.85 | AFZ12 %00 | BYZ10 0-45 | OAZ206 0-45 | 8271  0-18
IN85 0-88 | ABY26 -85 | BYZ11  0.40 | OAZ207 0-45 | ZT21 0-285
IN263  0.50 | ABY27  ¢-30 | BYZ12  0-40 | OAZ208 040 | ZT43 085
IN256  0.50 | ABY2S U856 | BYz1s .35 | OAZ209 0-40 | ZTX107 0-18
IN64s 016 | ABY29 080 | gy o0 | 0AZ210 040 | ZTX108 010
IN726A 080 | A3Y3S 088 | pyzig  g.g9) QAZILL 040 | ZTX300 014

Nttt
oc weaasuseacs
R
4tin x 3tin METER. 30uA,
50uA or 100uA, £3+6S.

IN914  0.08 | ABYSO  0-80 0AZ222 048 | ZTX304 O-84 MULTIMETER Model C-708!
i o3| ok emos we| ol | ER SR | ) O Doutier S0
d ; p ¢ o Rang v S
18115 088 |As¥ss 030 | CRBI/0s 030 | 0AZ241 0.85 | ZTX631 0-85 ::ﬂ‘-u.hmh Sensitivity Meter MULTI-

. ABY82 0-88 [ CR81/40 0-48 | 0AZ242 0-15
;gg‘;{ &3 ABY66 033 | CB4B 1.0 | 0AZ244 085 maunn METER

£ A8z21 1.00 | C310B  3.60 | 0AZ246 018
Ao 035 |aszos o8 | DDo00 015 | 0AZas0 038 TAPE Model D62

? AU101  1-50 | DD003  0-18 | 0C16 .00 | 7400 0-30 ®
20417 085 | \;v10  ).00 | DD00S  0-25 | oC16T 100 | 7401 0-80 RECORDER W' . 20,000 ohm/
aN404 088 7402 080 . "
N6 018 | BC107 013 | DD007 040 | 0C19 50 | 7403 040 LEVEL -
BC108 0-18 | DDoo8 0-88 | 0C20 00 volt, £7:00.
2N698  0-30 | BC 12 | GDs 038 7404 0-30 Cl
2N706 010 | BC109 018 | GO 138 | 0022 00 | o005 0-30 METER
IN706A o3 | BC113 018 | GD4 010 | oc23 a8 (1400 080
2N708 o8 [ BOlls 0201 GBS 088100 110|757 g4 500uA, T0p
28709 0-40 | BC o D1z o8b| 003 0405 085
2N1091 085 | BU110A 083 1010028 0800, g3y —
3N11s1 ogs | BCl18 080 GETi02 080 |oczs o0 7408 S48 Y
2N1189 -85 | BC13l 0-20 | GET103 0-40 | 0C290 0-86 7411 033 =5 CARDIOID
IN1302 o16 | BCl2z 080 [GETIS 035 |ocso  o40 7411 03
aNisos 048 | D00 088 | GETIIE 098 | ocy  ges 7413 080 DYNAMIC
281 o xt o 7416 0-30
aN1sos o | DOMO 088 GATISE 088 0ca 08|77 gg0 MICROPHONE
2N1306  0.28 [ BOIT 048 | HTIZ0 080 | 0O 08017420 o0
aN1307 08 | BCM8 00 | GETE72 $80|0cis 07070, 4+ Model UD-130.  Fre-
2N1308  0-g8 | BC149 °'12 GET800 0.88 | oosdy 018|248 0-40 quency response 50—
N3l47 08 | BOLST 04§ OO0 O8B | OOUM 017 | 735 g7 3 WATT STEREO
')Nﬂl:g llrgg Bgigg 8:.’ oBToN: oon 83:2,( &i: 7427 37 15,000¢/s. impedance AMPLIFIER
2N21 g 2 7428 0-48
2N3218  0-88 gg}lﬂl M: gg;ﬁb Ffuo 0C46 087 | 3430 oh Dual 50K and 600 ohms, :
IN2319  0.85 31 048 | GEX44 008 ocor 08075 030 J e85 £4-30
Naseoa o-16 | BCYS2 130 | GRXA0/L 0-48 | 0058 080 | 1055 .43
2N24ed 199 | BOYS3 0381 GHADL 048 ) 0C89 0480|7057 .48
aNa1s 048 | SOV 05 | GIAM 080 | ogro o 7438 048 Al above prices include 10% V.AT. Please add 10p for P.& P. on
aN2904 .90 | BCY3® 100 | GISM -28 | OC71 0-16 ;::2“,1 8:2 ordorf under £5. LARGE $.A.E. for List No. 10. Special prices for
IN2904A 0-85 [ BCY40 0-80 | GJ7M  0-80 | 0C72 085 | 700" g5 quantity quoted on request.
me oh B O Mol S8 03 M oM
N7 o8 |Bcyn 080 | MATI00 030|0C75 080 gn G4 M. DZIUBAS
aNa925 0.16 | BCZ10 060 | MATIO 086 | 0C76  0-30 | 1453 050
283926 010 [ BCZ11 065 | MAT120 0-80 | 0C77  0-80 | 7460 g0 158 Bradshawgate « Bolton « Lancs. BL2 IBA
aN3054 0-50 BD121 1-00 | MAT121 26 | 0C78 026 7470 0-38
2N3055 BD123  1-00 | MJES20 0-85 | 0C79  0-30 | 7470 038
aNs702 @11 | BD124 080 | MJE2065 1.10 | 0C8l 88 1 7473 -4
aNS70s 015 | BDX11 148 [ MIE30ss 0-78 | oce1p o2 | 1§73 344
aN3§706 011 BF116 MJE340 0-50 | oCB1M  0-80 7476 0-60
aN3707 018 | BF117 080 | MPF102 0-40 | 0C81DM 0-18 7476 0-45
e 1f B a8 |Mrmich 038 OG- o140 g8 VARICAP TUNER
aNs710 011 | BELIS 028 | MPRAM4 046 (0CS2 = 0887499 g7
aNr11 o1 | BFIEL 035 | MPFIOG 048 |oCeaD 088|705 1y )
a8l 038 | BONL  GF8 | NETI0 080 | oces o6 He leo LP1185/86 .. .. .. .. £10-25/pair
ansow 0488 | BONL 013 | NET213 o8 | ocaas  voy [780, 078 MC1310P Decoder I/C .. .. £315
a1 og0 | BEIoS 018 | NKTII4 084 | oClz3 110 g i LP1400 Decoder Module .. .. £515
-t S ¢ mrasl o8| NKTai7 o48 foouo oss |11 $03 MFC4060 Regulator I/C .. .. £078
T, L3 IBFXI: 0B | NKTalo od3|ociso omp |24 &8 P.C. BOARDS MC1310P or LP1400 .. £1-87
AAZ12 078 | BFX18 0.2 | NKT222 080 | 0C170 025 | 7497  g.g8 SPEAKER BRACKETS 2-way swivel .. £8'00/pair
AAZIS 010 | BFX20 088 [ NKT22( 025 | 0C171 030 | 14300  aof
AC107  0-85 | BFX30 0-88 | NKT251 0-24 1 0C200 088 | 70107  0-61 READY BUILT BOARDS £24-25 (I/C) or
AC126 0-26 | BFX35 0-08 [ NET271 0-20 [ 0C201 80 | 74110 057 . P
AC127 045 | BFX63 080 | NET272 080 | 0C202 090 | 14111 oas £2525 (LP1400)

ACI87 080 | BFX85 0.288 | NET274 0-20 | 0C204 088 | 74110 198 Prices include V.A.T. P. & P. 25p.

ACY17 25 | BFX87 (-85 ( NET277 0-20 | 0C206 -10 -
ACY18 &W BFXsa 0.8 | NKT276 025 | oc207  1.00 ;ﬁ'g 10'22 B & B E L E T R o I
ACY19 o.97 | BFY10 1.00 | NET301 0-88 [ oc4eo0 -80 | 24141 100 [ ] L )

ASTSl o |Brvu oo | NKres 070 |ockn Ioe| TS 188 64 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.
ACYZ o8 BEvio oo |NETers 030 | Onbso odp |40l LIS Tel.: NEWARK 6895 (Anytime)

BFY4¢ 1.00 | NET773 0-85 | 8X68  (-80 i
Ay O iBrVse o0g0|NETI77 088 |sXe3 048 1150115
ACY4l 088 | BFYs1 020 | O78B -38 | 3X635  0-88 .
ACY44 0-88 | BPY52 020 | 0A5 80 | 8X640 078 | 74170 2.88
AD140  0-50 | BFY53 017 | OA6 0-18 | 8X641 076 | 74174  1.80
AD1$® 0.0 | BFY64 0.5 | OA47  0-08 | 8Xe42  0.80 | 74175  1.89 — g ” \
e e A Smw @iun @ | S 1 BAKER 12’ MAJOR £11-34
AD183  0-39 | B8X27  0-80 | 0A7 [ 8X645 . 085 | 1000 g.89 z”

BSX60 0.3 | 0A78 015 ]
:;{‘l’: &:: BSX76 018 | OA74 0.8 | TICH 0:” 74101 280 #® 30-14,500 cps. Double cone woofer and

:;g/;’gfl; g;: 74192 830 : 5 tweeter loudspeaker. Baker ceramic mag-
Arlie o8 | B8Y37 &:8 o g:ig veo’zol ogo | 74198 830 \ net assembly, flux density 145,000 gauss.
AR 080 | Bsvesa ods oABS 048 | vaoraoir 0.9 TALOI L § BASS RESONANCE 40 cps 20 watt RMS.
AF119 .90 | BBY®SS 012 -07 | XA101  0-1 ———

BT103/600R 0A81 0-07 [ XA102 0-18 | 74198 1.58
an By : 078 | 0ASS 007 XAlsl 0dp | 74197 188 ; MAJOR MODI{ILE KIT £14-58
AF126  0-30 | BTY42 0-93 -08 | XA162  0-16 | 74198 318 & 30-17,000 cps. woofer, tweeter, crossover
0A202 O ; . ’ 5 R [ 2
ARLa7 030 | BTYION00R oA 8.}.8 i:i:; :::: 74199 288 b ae and baffle as illustrated. Size 19in x 12}in.
AF178 0-56 B'I‘Y'I’Ilotil!io 8?;“0 glz XB101 0-48 | Plugin = _xets NOTE—When ordering state 3 or 8 or |5 ochms.
. 200 0.5 Zlow :

API00 o8 | BYIOO  GI6 | OAZN01 048 | XBlO2 030 g b BAKER LOUDSPEAKERS 100% BRITISH MADE
AF181 0-50 | BY126  0-14 [ 0AZ202 048 A 015 g i E 1
AF188 0-40 | BY127 015 | 0AZ203 0-48 | XB113  0-80 | 16 pin DIL Regent 12 in, 15W510-28 | Superb 12 in. 20W llﬂ.u | New Group 50/18
AFY19 113 | BY182 0.85 | OAZ204 0.46 | XB121  0-43 0-17 Major 12 in, 20W 811-34 | Group 25 12 in. 25W £10-26 | 12 in. 50W £17-28
Deluxe 12 in. 16W 41296 | Gronp 36 12 in. 35W £11-34 | 30-16000 cpa.

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m,

Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m. | Prices correct BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
Terms C.W.O. only « Tel, 01-677 2424-7 when going THORNTON HEATH, SURREY Tel. 01-684-1665
All ordars subject to V.A.T. at 10%, rate. This must PRICES INCLUDE VAT. HI-FI ENCLOSURE PLANS 42p
be added to the total order including postage. to press.
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What Is Your Potential ?

This month 1 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. | thought you
may care to hear of the results

it all started when | had the
fortune to be offered an AVO
digital multimeter at an extremely
reasonable price. The meter s
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
te suspect the mains of causing the
witnessed “paranormal’ effect.

Mind you. [ invite such sugges-
tions. as it is the duty of the
investigator to rule out every pos-
sible normal cause of unusual
eflects.

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 Jayman 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.
1 set the DMM to its lowest d.c.
voltage range. and set to divide-by-
ten, so enhancing the range by a
further decade.

metal

Method Of Measurement

The 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
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 smaill. 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 1
was unable to relate this to left-
handedness.

Human Battery

The most startling reading ob-
tained that evening was that of a
young lady | 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,” 1| 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 1 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.

1 then took both leads to check
my own potential. and this checked
o.k. as before. 1 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. 1 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. 1 suggested that another
male present should take my place.
I must say that I was relieved when
the same resuit 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 1 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.
have seen reproductions of such
photographs (1973, Daily Tele-
graph Magazine). 1 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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N 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.

FESTS S SEe=ess |
i
LISTEN LISTEN
0! I O
N CLASSA cLASSB _/
STAGE [~} STAGE
—0
SLAVE MASTER
SPEAKER S SPEAKER
=

Fig. 1. Block diagram of Intercom system
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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 390kQ

R2 180Q2

R3 2:2kQ

R4 1kQ

R5 10kQ

R6 330Q

R7 330Q

R8 56kQ

All + 5% +W carbon

—

Potentiometers
VR1 4-7kQ sub-miniature vertical skeleton preset
VR2 2502 sub-miniature vertical skeleton preset

Capacitors
C1, C2 0-01uF disc ceramic (2 off)
C3-C5 25uF 10V elect (3 off)
C6, C7 0-01uF disc ceramic (2 off)
C8, C9 25uF 10V elect (2 off)
c10 22uF 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 35Q 2%in (2 off)

Miscellaneous
Veroboard, 0-1in matrix, 2:7in X 2:5in
B1 9V PP6 battery and connector
Two plastic boxes
Lightweight twin core connecting wire
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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 35Q
speakers we can calculate the required output cur-
rent and voltage. Using P V2/R we obtain
Vv = JPR where P and V are r.m.s. power and
voltage respectively.

This gives ¥ = Y01 X 35 = /35 = 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 V2 X 19 = 2:7V peak or 54V
peak-to-peak. This is well within the limits of the
9V supply rail.

Using P = /2R we obtain / JP/R. Again [/
and P are r.m.s. values.

Hence / = JO-1/35 = 54mA.

The peak current i.e. the maximum current to be

Table 1: VOLTAGE MEASUREMENTS

Location Voltage
TR1 b 07V
c 4-5V
TR2 b 07V
c 3-8V
TR3 e 4-5V
b 52V
c 9V
TR4 e 4-5V
b 3-8V
[ ov

The Icmaxy of a BC108 is 100mA so we may use
it in the output. Its near complement the BC214
also with an Icmax) 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

s%plied by each of the output transistors is include a preset gain control. This also makes design
2 X 54 = 75mA. less critical.
éRZ R6
18000 3300
q
11 g
c2 ézsam e :
00LF —— 25,F TR3 | o—
s c6 c? BClS 52l
[ | VR2 [
" 1 & S
c3 0-01uF 0-01uF
P ] 390k el
IN%  TR4 o—
1 OFF 25,F
] B!
[ & 6 s F R c9
I ™ TR1 VR1 BC214L F
—t— 1 BC108 4Tk
- —0 |  GaN i
1 BC108 RS
Vst c1 V.V
| 0-01uF S6ki) gg(z’
| RS S 10k0
.r_ol\
9 r C10 22pF jl
V. — o i I
! 5 LSt !
! sn |
| ! . P
P Y Fig.2. Complete circuit diagram of the Intercom.
7/ + ]
1 !
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The components within the dotted line are in

the slave unit
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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 TR1 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 TR1 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 = (45 + 2) kQ =
2:2k{) (nearest preferred value). Taking the typical
hygy; as 200 we obtain R1 =
3-8 X hpg k2
2
(nearest preferred value).

Now the input impedance of this stage is
hy. X r. where r, = 25/1, = 25/2 = 12Q. So
typically the input impedance is 100 X 12 = 12001,
The “microphone™ has a source impedance of about
3542 so the R, of TR1 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 Cl 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 hg, 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.

= 390 k{2
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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 SmA TR2 collector current was made.

This gives R6 = R7 = 3-8/2 + 5 = 3801 In fact
3302 was used.

The preset VR2 must produce 0:7V at SmA so
at centre setting (where there is greatest freedom of
adjustment) its resistance = 0-7/5 = 1400. A 2500
preset was used.

Resistors RS 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 RS.

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/R,
where R, 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 (R, increased); if
it is too small the gain of TR1 will be reduced.

The 4:7k(} value finally chosen gives an overall
gain of over 4,000. This can be reduced by means
of VRI.

All coupling capacitors were chosen as 25xF for
convenience. At the lowest frequency of interest (in
the voice about 300Hz) these have an impedance
of less than 30f! 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 TR1 to the input and C6 across RI.
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 potentia] 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 3in X 2in which comfortably
holds Veroboard, battery, and speaker and switches.

Switch §2 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
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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 LS1, C10 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
between 251 and 40¢2 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 5SmA. 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.

VRI1 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. ¢

any value
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VARICAP TUNER TUNING
INDICATOR

publication of my

May {(Push-button
Varicap Stereo Tuner, May 1973) 1
received many letters requesting
details of a wuning 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 dith-
cult, more so using an a.f.c. on/off
switch.

Obviously with the a.f.c. on the
tuning i1s 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

FTER the
article last

have intro-

ducer a tuning indicator i.c.. the
MCI1335P for f.m. and colour TV
purposes. To devise a method of

operation from the LP1IR85 was not
oo easy and it was necessary that
1" did not interfere with the a.f.c.
loop and the circuit of Fig. | was
evaluated. The MCI1335P is a differ-
ential amplitier 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 LPI1185 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 Rl 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} to 2V.
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A selection of readers’
suggestedcircuits. 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 l.ed.
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. | uses 3 BFYS5!'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 l.t. transformers with 6-:3V or
9V secondartes, 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

J/1_AUDIO TO DECORER
LIl

m

h é +ov
2kn -
LED
4 8 7 5 8
R
J " Sseon ME133
3
(3
e sse z
9 2= 3k
s

R2
BBkN

3
TP F.
. ig. 1

If the a.f.c. is erratic and the
noise level seems high, 58dB 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 0-1uF be-
tween the common tuning line and
chassis on the pushbuttons.

S. R. Beeching
Balderton
Notts

frequencies, in fact responding to
the most predominant.

Transformer T!1 must be a 63V
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,
S500W of light can be used on each
terminal.

P. R. Strutr
Tibenham. Norfolk

1000uF =

?
¥

- +
TO LIS TERMINALS
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MIDDLE

Practical Electronics October 1974



PHASING CONTROL

THF. enclosed diagram Fig. |, 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. TRi
and TR2 form a multivibrator
which gives a square wave output
of about I to 2s mark, | 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

D! and D2 were silicon diodes
from the junk box, their character-
istics are not critical. LP! 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.

SETTING UP

Set VR! and VR2 to maximum.
Adjust VR3 and VR4 till the bulb
is gradually but regularly brighten-
ing and darking.

Now VR! and VR2 can be ad-
justed to alter the speed and ratio
of the multivibrator. if necessary.
Best results will be obtained when
the buib 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

charge and discharge the large
capacitor C3 via the diode and resis-
tor network DI. D2. VR3. VRA4.

Stockport

The diodes allow separate adjust-

ment of charge and discharge times I

of the capacitor, as it will charge

via D1, VR3 and discharge via D2, m

and VR4. N o
The 6-8k{} resistor R4 is to leng- 5

then the discharge time to compen- <08

sate for the ljoad of TR4 which P w2 Syean
switches slowly on or off as the ”
capacitor is slowly charged and dis- 4

charged. The lamp LP! is thus

o= oF

controlled by TRS from the rising
and falling collector current through Fig ‘I

-0 0V

- BOOK
REVIEWS

ELECTROTECHNOLOGY — 3rd EDITION

By M. G. Say

Published by Newnes-Butterworths

176 pages, 14 x 22cm. Price cased £1-70

HIS book of basic theory und 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 S1 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.
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HIGH FIDELITY DESIGNS

Prepared and Published by Wireless World, IPC

Business Press Ltd.

112 pages, A4 format. Price £1-00
Tms 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 rcader 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. DR,
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MARKET

'LACE

Items mentioned in this feature are usually
available from electronic equipment and com-

ponent retailers advertising in this magazine.

However, where a full address is given,
enquiries and 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
SI-1010G (10W), SI-1020G (20W) SI-
1030G (30W) and S1-1050G (50W),
the amplifiers are claimed to give
+3dB  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 40k{).

The latest retail prices (time of
going to press), of these amplifier
modules 1s: 10W version £330
each: 20W version £660; 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.1.

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
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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. This 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 12-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, PE17 4H]J.

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

October 1974
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PART TWO

Ideally suited for:

i HOME ENTERTAINMENT i I.ECTURING

T His month we give constructional details for the
composxte video signal circuitry together with
the remaining power supplies and scanning circuits.

P.C.B.1

The printed circuit board P.C.B. | is designed
to hold the Master Logic, Video Amplifier, Sync
Mixer and Cathode Switch circuits and is shown in
Fig. 2.2. 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

1 R RIL Cw RI6 R20 Ci6 SEE COMPOSITE VIDEQ
cH_ R13 €N 15 c S LOMEDo

Ic1 1cz 1c3

PE CCﬁ

MONOCHROME

CAMERA

BY AV.FLATMVMIAN ’s.sc.

i REMOTE MONITORING i SURVEILLANCE

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

cs R27 RS R28 +15v

Ice IC5 IC6  IC7 \ ice 1C9 FIELD SYNC.OUT

@...}
i:ﬁ .-f_")f’;- )/ 0.

=53V arc.
LINE SYNC. OUT

T0O VIDICON CATHOQDE

4 - — e+ 5V

RY0 —
RE 12 p f 4
TR2 3
T )
i 4 a
ct0—— 9 o
! R{
70 VIDICON RIT O b TR
TARGET o~ g
;
R& O b\
e o
R7 ]
\ | \
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c9 R4 ¢z R8s R2t R2Z R26 R1

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—

. 1 . .
Coil current = — fz Vdt, where L is the scan coi]

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 V/R 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 TRI0 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 TRI! 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 TRI1 is switched off in the presence
of line sync pulses, causing the current in the scan

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 us being—

L
B = R seconds.

Where L and R are the inductive and resistive com-
ponents of the coils.

imH .
¢t then becomes —2%-, or 400uS (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

Practical Electronics October 1974
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Fig. 2.4. Line Generator waveforms

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
TRI11. This feature obviously then has some bear-
ing upon the choice of TR11.

When the line sync pulse has ended, and its level
fallen to OV, TR11 will be biased to conduct. How-
ever, at this point in time, the current flowing in
the line scan coils will be negative and TRI1 con-
duction is impossible. Alternatively, D6 will con-
duct to enable a controlled potential to be developed
across L1. The current in L1 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 L1 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 L1.
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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)
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Fig. 2.5. Circuit of Field Generator
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The transformer comprising L1 and L2 is designed
to match the low impedance line scan coils to the
line drive transistor TRI11, 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 TRI1 is
increased. A BF178, video transistor is employed in
the line drive stage to cater for the large e.m.fs
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 C21 during charging will rise linearly with
time until the arrival of a field sync pulse, when

HL-=- FIELD +20v
SYNC.
PULSES
;
|
I 5

] v
[ 103?1
o RIS
I l \ EMITTER
VOLTAGE
1\ I\
Hyeno S 5

Fig. 2.6. Field Generator waveforms

Fig. 2.10. (right) Supply circuit for
focus coil
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switch TR12 will conduct to rapidly discharge C21. The beam current control potential must be

Active field scanning corresponds to the charging
of C2I, 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 TR1S 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 VRS.

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.

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 = filter.

Both the + 15V and + SV 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 VR10. 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
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Fig. 2.8. 15V Regulator circuit Fig. 2.9. 5V Regulator circuit
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VOLTAGE controlled filter can be used to
A 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 Cl 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.
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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 V. 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.
102 and 10.6, November 1973, PRACTICAL
ELECTRONICS.

SPECIFICATION . . .

100Hz to 5kHz

Up to 2V, peak-to-peak.
Limited at lower end by
noise at about 50mV

Frequency Range
Input Required

Power Requirements 15V

Inputs Control, virtual earth and
voltage. Full control
swing obtainable with
42V with 2.7k Q in virtual
earth input

Gain Approx. 1

Output Impedance 0 to 5kQ2

Input Impedance About 2k ()

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 2-7k{} resistor is contained in the patchpin so
that many inputs can be mixed without interaction.

USE WITH A SYNTHESISER

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

If the filter is used with a keyboard the note one octave on the keyboard shifts the filter
voltage, as well as going to the oscillators, should frequency by an octave.
Signalin __ _ e ————
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Fig. 2. Details of Veroboard component layout and copper track breaks required

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 10k}, may need to be changed
depending on the keyboard arrangement with which
it 1s 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 fich in harmonics

COMPONENTS . . .

Resistors

R1  27kQ R9  2.2kQ R17 12kQ

R2  15kQ R10 12k R18 2.7kQ
R3  10kQ R11  15kQ R19 390k Q2
R4 22kQ R12 560Q R20 390k Q
R5  10kQ R13 12kQ R21 56kQ
R6 12kQ R14 2.7kQ R22 56kQ
R7  3:3kQ R15 22kQ R23 2.7kQ

R8 33kQ  R16 39kQ
All 5% + watt

Potentiometers
VR1 10k lin
VR2 10k preset
VR3 500k lin
VR4 5k log

Capacitors
C1 4-7uF, 10V electrolytic
C2to5 0-01uF (4 off)
Cé6 4.7uF, 10V electrolytic
C7to8 0-22uF (2 off)

Semiconductors
IC1to3 741 (8-pin) (3 off)
D1 to 16 1N1418 or equivalent (16 off)
TR1to 4 BC109 (4 off)

-~

Miscellaneous

Veroboard 23in x 5in, wire, solder, etc. l

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 5SHz, 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. 1
should be mounted, ideally, on a control panel. %

THE NEXT |
ECADE 7

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 witl 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, Fleetway 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 enter oun Second Decade

with the = MIINIISONIIC
breaking Uhe "Sound Bamier”

Next month we mark ten years of fusty 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 controlied
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.

A Synthesisen Jon less than LSO/

also in this issue:

e CAR ANTI-THEFT SYSTEM e NOVEL TRANSISTOR TESTER
e BATTERY ELIMINATOR FOR CASSETTE RECORDERS

PRACTICAL

ELECTRONICS

NOVEMBER ISSUE ON SALE MID-OCTOBER, 1974
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nclair ambmi&Eevlv(i't.v

Was £27-45.
Nowonly £14-95!

(INZ VAT)

You save £12-50!

An advanced 4-function
calculatorin 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 kitform, 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 allits calculating capability,
the Cambridge still measures just
41" x2" x 1L". 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.

Totalcost? 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 farand away
the best calculator value on the market.

Features of the Sinclair
Cambridge
+*Uniquely handy package.
41"x2"x ", weight 3% oz.
*#Standard keyboard. All you
need for complex calculations.
*Clear-last-entry feature.
*Fully-floating decimal point. §
¥Algebraiclogic.
%Fouroperators (4, —, x, =),
with constant on all four.
¥ Constant acts as last entry
in a calculation.
+#%Constant and algebraic
logiccombinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less
than £15.
¥%Calculatesto 8
significant digits.
¥ Clear, bright 8-digit
display.
+*Operates for weeks on
four U16-type batteries

888
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The kit comes to you packaged in a
heavy-duty polystyrene container, It
‘tontains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:

Coll.

. Large-scale integrated circuit.

. Interface chip.

. Thick-film resistor pack.

. Case mouldings, with buttons,
window and light-up display in
position.

. Printed circuit board.

. Keyboard panel.

. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off

switch.

. Soft wallet.

0o~ o

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 getmore
than yourmoney's worth.

Butif you wantto geteven more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

Al
AL
\ f"«&i\%% Y

34
(YL

How ? It's all explained in thisunique
booklet, written by a leading calculator
design consultant. Inits fact-packed 32
pages it explains, step by step, how.you
can use the Sinclair Cambridge to carry
outcomplexcalculations.

[— g | — ||

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg. no ;699483 England

VAT Reg.no:213 817088
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A complete kit!

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
calculatorin 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 thatin 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 slipitin 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)

e e ey

To: Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ
Name

Please send me
[] a Sinclair Cambridge Calculator kit at
£13-59 4- £1-36 VAT (Total : £14-95)

l {Ja Sinclair Cambridge calculatorready  pqdress

built at £19-95 + £2-00 VAT

(Total: £21-95)

*] enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.

I *Please debit my *Barclaycard/Access

account. Account number

*Delete as required. PE/10/74 PLEASE PRINT
N S SN SN M SRS SRS ST SN S S M S S e
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HYBRID
R

BY D.AL-DABASS*

To many the computer is siill 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 with the
hybrid, the marriage of the digitat and
analogue machire

OMPUTERS are now a firmly fixed part of our

way of life and whilst most people still tend to
ussociate them with the issue of gas bills and things
gconomic there is in fact a massive area of tech-
nology in which they are used to great advaniage
both for basic design and in research.

Indeed,-in these areas the computer forms a very
important tool since it can, in its vazious forms, take
over both much of the tedium of lengthy mathe-
matical operations and provide hvpothetical models
of an engineering design without the labour of
actually building the equipment.

ANALOGUE AND DIGITAL

There are two basic types of cecmpufer or com-
puting machine, the digital versicn which tends to
have massive powers as a “Number crunching”
device. That is, it is capable of dealing with endless
mathematical activities such as addition or subtrac-
tion and, through these, multiplication or division,
which would normally be totally beyend 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 carrving out
very complex abstract miathematical furctions 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 terms cf sheer
aumbers it does have distinct advantages in cost
and flexibility terms. 2 2

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 quiite easily in digital terms but the
cost is still high and often flexibility is lacking.

*North Staffordshire Polytechnic
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PART ONE

iN APPLICATION

For example, a car manufacturer embarking on
the prodaction of a new suspension system might
wish t study the behaviour of his system prior to
finalisation of engineering plans. A set cof differential
equations representing his suspension system can be
szt up on a computer and then the behavipur studied
in terms of the spring and shock-abscrber para-
meters as well as varying road surface conditions
and lcad. Optimum spring stiffness and absorber
damping are then determined before committing
material and labour to the actual manuficturing of
the system.

The suitability of the analogue computer to simu-
Izte the sets of differential equations needed in this
sort of work stems from the :nherent characteristics
of thz operational amplifier, the heart of the general
puarposz analogue computer. These characteristics are
represented by the ease with which the operational
amplifier can be made to perform mathematical inte-
gration, function generation and sumenation of
quaniities represented by voltage potential and
current. e

Fig. 1.1 shows the operational amplifier used in
three applications; summing. integration and func-
tion ganaration,

The general purpose anzloguz computsr contains
many hundreds of these amplifiers allocated to dedi-
cated units, e.g. summers, integrators, multipliers,
functian generators, and so on. In order to simulate
a given =quation, the outputs and inputs of these
nnits are suitably interconnected, as for example in
Fig. 1.2 which shows a typical set-up fcr a secand
order differential equation.

To assist the engineer in his study of the system
the cutput at various stages of the sclution may be
displayed an a CRT or recarded on a X-¥ 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 fo switch all amplifiers 10 thei- initial state
after the solution has run for a preser time interval.
The soludon is then staried all over again and the
wholz cycle repeated tp gensrate a continucus
display. =

The displayed parameters of any simulated system
are relted to actual system parameters by use of

Practical Electronics October 1974
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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 SL1, 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
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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.

L

T CF
t ¢ (u)
r’\/\/\-—l
/(é)\\ 0 :—lzng'-c'-t""%%

(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.
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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 10-100 to 10+% 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
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machine only capable of executing one instruction
at a time. Secondly jt 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-
jogue 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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DETEGTORS

... FOR HOME - FACTORY

CARAVAN - BOAT
PART TWO

By J.C. PERRETT

.. Several circult variations using state-
_of-the-art catalytic gas{smoke detec-
. lors to indicate the presence of such
. dange

AasT month we described a mains and portable
L 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 4 warning lamp as a remin-
der that the alarm is turned off. The warming period
tukes 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 CS5, 1,0001F, and d.c. restoring
the a.c. coupled waveform. The resulting waveform
is applied to an lLe.d., LP4 and as Jong 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 {rom 12V batteries, will
accept inputs which extend up to 17V. This is neces-
sary as some large buatteries 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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BOAT/CARAVAN GAS/SMOKE DETECTOR
.
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Fig. 9. Circuit diagram of the boat/caravan system incorporating two sensors and double

indication of alarm

tors
2:2kQ2
2-2k2
10k for 12V supply, 22k€ for 24V supply
2:2k{1
39k Q2
18kQ2
0-5Q 4W
15Q
470€2 for 12V supply, 1k&2 for 24V supply
100Q
100Q2
56042

All $W unless otherwise specified
Potentiometers

25k pre-set

VR3 25k pre-set
VR4 2:5k(2 pre-set

Capacitors

2,500uF, 25V
0-22uF, C280
0-01xF, C280
0-22uF

1,0004F, 16V

Diodes

11V, 400mW Zener for 12V supply,
115V 400mW for 24V supply
1N4148

1N4001

1N4001

1N4001

Transistors

2N2904
BFY50
BFY50

TR4 2N3055
TR5 2N3055
TR6 BFY50
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Fig. 10. Details of interwiring between external
sensors at stations | and Il 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 hoider
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, 1-842 gW; 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.

C1 should be increased to 2,500uF 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
0-52 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 1-8(2 CR25 W resis-
tor should be fitted in the place of the heater (pins
I and 6 of valve base). An ammeter (1A 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
l.e.d. circuit has been included it should immediately
light.

Now move VRI 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
ATRS5 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 VRI 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 tow 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 VRI
may be necessary.
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Point '8 1000 pF # see test

Z

Fig. 11. Modifications of the circuit of Fig. 8 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
VRI 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 (1-8( each) across pins
1 and 6 of the B7G base. Turn VRI fully clockwise.
Insert an ammeter (1A 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 VRI! 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 VRI1 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 VRI 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 Sl1. Both
le.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 1 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
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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 0-22uF).

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, R10 becomes
1kt D1 becomes 15V, R3 becomes 22k{}, and LP5,
LP6 and LP7 become 24V.

The same test procedure applies as in the 12V
version except that VRI 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 TRS).
— Anode, CSR1.

— Anode, CSR2.

— Anode, CSR3.

— Anode, CSR4.

— Spare track 5 holes.

— Pin 6 B7G socket.

— Pin 1 B7G socket.

Fig. 11 shows modifications to Fig. 9 and on the
board D2, D3, D4, DS, 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.

C! should be increased to 5,000uF/25V to meet
the increased current demands. TR4 and TRS5 must
be mounted remote from the board on heatsinks;
the transistors mounted on mica washers (TO3 type).

Drive for TR4 may be increased by reducing R8
to 1012

To improve efficiency R7 reduces to 0-22Q2. For
24V use TR4 is very close to its current limit and
should, therefore, be changed to type BDYS7 but
must have a minimum h,, of 30. R8 becomes 12(2.

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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TUNING CIRCUIT

SOUND CONTROL  BP 1 329 518

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 A1, A2,
A3 (to An) with the outputs of any
conventiona) 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 potentiometers. 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

At J ¥4 Ad_____etc
VRY VRIO VR20
V] D2 03 DA___etc
Rt :Y%c
Fig. 1

In BP 1 329 518, Matsushita
Electric Industrial Co. describes a
contactless control system which
can be used for both volume and
on/oft 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 henct 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

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 Jight) 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.

BP 1 333 060

Ignition

Fuse switch j., - ,

.Ih

Fig. 1
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to somethin

A soldering iron and a screw driver.  how easily the subject can be mastered and add a new
If you know how to use them, or at least know one end ~ dimension not only to your hobby but also to your earning
from the other, you know enough to enrol in our unique ~ capacity.
home electronics course.  This course is accepted by and used in a large number of
This new style course will enable anyone to have a real  schools and colleges and forms an invaluable grounding for
understanding of electronics by a modern, practical and  professional training in the subject. All the training is
visual method. No previous knowledge is required, no  planned to be carried out in the comfort of your own
maths, and an absolute minimum of theory. home and work in your own time. You send them in when
You build, see and learn as, step by step, we take you you are ready and not before. These culminate in a final test
through all the fundamentals of electronics and show you  and a certificate of success.

Build an oscilloscope.
— | As the first stage of your
> training, you actually build
T your own Cathode ray
oscilloscope! This is no toy,
g but a professional test -
;;r:s“’” _linstrument that you willneednot Read, draw and

i only for thecourse's practical understand

Carry out over 40
experiments

experiments, but also later if . M on basic circuits.
you decide to develop your circuit d'agrams' We show you how to conduct
knowledge and enter the In a short time you will be able to  experiments on a wide variety of
profession. It remains your read and draw circuit diagrams, different circuits and turn the
property and represents a understand the very fundamentals information gained into a working
very large saving of television, radio, computers and knowledge of testing, servicing and
overbuying a similar piece  countless other electronic devices maintaining all types of electronic
of essential equipment. and their servicing procedures. equipment, radio, t.v. etc.

g 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.
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---------------------1

IBrochure without obligation to: l
_‘ BRITISH NATIONAL RADIO & ELECTRONICS ]
|
|

FREE c‘z_ -3

ALL STUDENTS ENROLLING IN OUR

BscHOOL, Dept EL/10/74

COURSES RECEIVE A FREE CIRCUIT P.O. Box 156, Jersey, Channel Islands.

BOARD ORIGINATING FROM A COM- INAME ............................................... [ |
PUTER AND CONTAINING MANY i
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BE USED IN EXPERIMENTS AND PROVIDE i
AN EXCELLENT EXAMPLE OF CURRENT I .............................. (B|°ckcaps p|ease)
ELECTRONIC PRACTICE L---------------------J

Practical Electronics October 1974 899




SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audio amplifier. Brand new com-
ponents throughout. 5 silicon transistors plus 2 power
output transistors in push-pull. Full wave rectification.
Output approx. 13 watts r.m.s. into 8 ohm. Frequency
response 12H2-30KHz +3dB. Fully Integrated pre-
amplifier stage with separate Volume, Bass booat and
Treble cut controls. Sultable for 8-15 ohm speakers,
Toput for ceramic or crystal cartridge. Senaitlvity
approx. 40mV for tull output. Bupplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3° high x 6* wide x 7" deep.
AC 200/250V. PRICE 811.80. P. & P. 50p.

DE LUXE STEREO AMPLIFIER

A.C. mains 200-240V. Using heavy duty fully isolated
mains transformer with full wave rectification giving

d ng with ligi hum. Valve line
up: 2 x ECL86 Triode Pentodes, 1 x EZS0 as rectifier.
Two dual potentiometera are provided for bass 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.

PRICES INCLUDE VAT AT 8¢,

SPECIAL OFFER!
HI-Fl LOUDSPEAKER SYSTEMS

Beautifully made teak finlsh enclosure with tnost
attractive Tygan-Vynair front, Size 16ln high
x 104in wide ~ 6in deep. Fitted with E.M.I,
Ceramic Magnet 13in x8in bass unit, two H.F.
tweeter units and crossover. Max. power bandling
10W. Avaliable 3, 8 or 15 ohm impedance.

Our Price £9:10 ¢, 5.
CABINET AVAIL. SEPARATELY $4'88. Carr, 65p.
Also available 1n 8 ohm with EMI 13in x Bin. bass
speaker with parasitic tweeter. £7-80, Carr. 75p.

3-VALVE AUDIO AMPLIFIE
HA34 MK Ui :
Designed for Hi-Fi reproduction of records. A.C. Mains
operation. Ready built on plated heavy gauge metal
chassls, size 7§"w x 4°d x 4}°h. Incorporates ECC83
EL84, EZ80 valves. Heavy duty, double wound mains

Full negative feedback in a y lated circuit,
allowa high volume levels to be used with negligible
distortion. B8upplled complete with knobs, chassis size
11"w x 4°d. Overall height including valves 5°. Ready
built and tested to a high standard, PRICE £10-22,
P. & P. 50p.

LOUDSPEAKER BARGAINS

5in 3 ohm £1.25, P. & P. 15p. 7in X din 3 ohm $1-40,
P. & P.20p. 10in X 8in 3 or 15 ohm £3-10, P. & P. 30p.
E.M.I. 8in x 5in 3 ohm with high flux magnet, £1:70,
P. & P.20p. E.M.I. 13}in x 8in with high fiux ceramic
magnet with parasitic tweeter 3, 8 or 15 ohm, 23-50, P. &
P, 30p. E.M.I 13in x 8in 3 or 8 or 15 ohm with two
inbuilt tweetera and crossover network, 24.65, P.&P. 30p.
EMI TWEETER Approx. 3iin. Av. 3 or 8 or 15 ohmas,
£1:25, P. & P. 20p.

QUALITY RECORD PLAYER AMPLIFIER MK. I
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectlfier. 8eparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Bize 7in. wide X 3in. deep X 8in. high. Ready
built and tested. PRICE £4-91, P. & P. 50p.

‘mer and output transformer matched for $ ohm
speaker. Beparate volume control and now with
improved wide range tone controls giving bass and treble
lift and cut. Negative feedback line. Output 4} watts,
Front panel can be detached and leads extended for
remote ting of . G lete with knobs,
valves, ete., wired and tested for only £5:80. P. & P. d5p.
HBL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but empioys entirely dlfferent and
advanced circuitry. Complete set of parts, etc. £4-92.
P. & P. 45p.

SPECIAL BARGAIN OFFER!

Limited numiber of B8R C123 Auto Charger De Luxe
with lightwelght tubular arm and stereo cartridge.
Brand new. ONLY 2786 + P. & P. 60p.

BATTERY OPERATED MEGGER
CIRCUIT TESTER

made by Evershed and Vignoles Ltd. Measures from
0-1 ohm to 200,000 ohms In 2 awitched ranges. Used
but in perfect condition. Complete with test probes.
leather carrying case and 4} volt standard battery.
Only £2-00 + 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 EABIER CONSTRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses
14 ¢ iat includ 8ilicon T i in the firat
five stages on each channel resulting in even lower nojse
tevel with improved semsitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Sultable for
use with Ceramic or Crystal cartridges. (Very sinple
te modiy to suit magunetic cartridge—instructions
included). Output stage for any speakers trom 8 to 15
ohms. Compact design, all parts supplled including
dritled metal work, high quality ready drilled
printed circuit board, smart brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts—no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.m.a. per channel Into 5 ohms. Frequency response 4 3dB
12-30,000Hz. Sensitivity better than 80mV into 1M Q.
Full power bandwidth 4- 3dB 12-15,000Hz. Bass boost
approx. to 3 12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over main anip. Power requlre-
ments 36V at 1-0 amp. Overall alze—12° wide x 8° deep
%24 bigh.

Fully detailed 7-page construction manuai and parts fist
free with kit or send 18p plus large 8.A.E.

PRICES AMP. KIT, £11-34 I'. & V. 30p. (Mag. input com-
ponents 33p extra). POWER PACK KIT, £3.46 P.& P. 40y.
CABINET, £3-46 P. & P. 40p.

(Post Free if all units purchased at same Lime), Full after
sales service. Afso avail. ready built & tested, 224-60. P.free

10/14 WATT HI-FI AMPLIFIER KIT

A styllshly finished monaural amplifier with an output of
14 watts from 2 EL84s in push-pull. 8uper reproduction
of both music and speech, with negligible hum. Separate
inputa for mike and gram allow records and announce-
menta to follow each other. Fully shrouded section
wound output transformer to match 3-150 speaker and
2 independent volume controls, and separate bass and
treble controls are provided giving good lift and cut.
Valve line-up 2 EL84s, ECC83, EF86 and EZ80 rectifier.
8imple instruction booklet 15p plus 8.A.E. (Free with
parts). Al parts sold separately, ONLY £9.80. P. & P.

60p. Also avail. ready built & tested £12:15."P.&P. 70p.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday

A fewminytesfram South Wimbledon

HARVERSON SURPLUS CO. LTD.

(Dept. P.E), 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS

90kHz. Our
p.

scope type CD 643. D.C.—I5
MHz. g' Flat face tube.
£45 each Carr. £1-50

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to 15 MHz
sweép width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 10-7 or TV
(F alignment, filters, receivers. Can
be used with any general pur.p_os‘.e

choice, 25p. P. & P.
METERS. Ernest Turner Model 402,

requir

scope. Full instructions
Connect 6:3V A.C. and use within
minutes of receiving. All this for
ONLY £6.75. P. & P. 25p. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERA.
TOR. Four ranges. |ndependent
amplitude controls, thermistor
stabilised. Ready to use, 9V supply
required. £8.85 each. P, & P. 25p
(Not cased, not calibrated.)
GRATICULES. [12cm x I4cm high
quality plastic I15p each. P. & P. Sp.
12" Long Persistence Crt, full spec.
Price £7-50 to include V.A.T. & carr.
£ WORTH OF ‘“UFS". Six
brand new capacitors all between
15V and 100V, Total capacitance
not less than 7,000mF. P, & P. 45p.

Large quantity of good quality
components — NO PA?SING
TRADE — so we offer 31b of
ELECTRONIC GOODIES
for £1-50 post paid.

ROTARY SWITCH PACK. Six
brand new switches (| ceramic;
| off, 4 pole, 2 way, etc.), 50p.
P. & P. 20p.

COMPONENT PACK consisting

100 mi p. Brand new. Lousy 1-30
sc:IeT;rezcae"EZ-lsr::chA P. & P. 25p. SN7400 17p
METERS by Sifam type M42, SN7404 17p
25—0—252rg|(;c60235r6|p. anltgi 25—0-}5 SN7413 29p
een: -0- red. Linear. As 44 >

:revm £3-50 each. P, & P. 37p. gz;47g :1‘3:
ELECTROST_ATlC VOLT- SN7490 72p
METERS also available. S.A.E. with Transistors

B 10p

CAPACITOR PACK—S0 Brand
new comps. only 50p. P. & . 20p.
POTS—10 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
preset 30/100pF on ceramic base.
ALL BRAND NEW, 25p the lot,
P. & P, 10p.

CRT.5” type CVI385/ACRI3. Brand
New with spec. sheet 63p each P.& P.
37p. Modern Version of VCRI38.
Side connectors PDA. £2-50 each.
P. & P, 37p. BASES for both tubes
20p each. P. & P, 15p.

LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each,
Information 5p.

PHOTOCELL equ. OCP7I, 13p,
Mutlard OCP70, 10p.

CRYSTALS. Brand New. 4.43 MHz
£1-25 each, P.& P. 10p.
MODERN TELEPHONES type
706, Two-tone grey, green or
black. £3.75 each. P. & P. 25p each.
IDEAL EXTENSION Telephones
with standard GPO .type djal, bell
& lead coding. £1-75 each. P.&P. 25p.

All devices

Tube Stotion SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA
SOLARTRON EIBRE GLASS a5 above €I pius INTEGRATED CIRCUITS—LOW TTL PRICES
Precision Laboratory Oscillo- 5 CRYSTALS 70 o (All devices ex-stock)

30+ 1-30 30+
15p SN7402 18p 16p
15p SN7410 17p 15p
25p SN7420 17p 16p
£1-15 SN7473 38p 35p
42p SN7486 34p 32p
82p SN7393 Tp 82p
Dlodes
9p IN914 5p 3p

Relays 24V 50MA coil contacts 2P C/O 250V a.c. 10A £1-20 each.

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

of 5 pots, various, brand new; 250 No. I.  Capacity; 18 gauge mild steel x 36in. wide £2) carr. free
resistors 4 and 4 watt, many high DELIVERED TO YOUR No.2. Capacity 18 gauge mild steel x 24in. wide £15 carr. free
,‘,“E"p 5 Ho o & £ ?OORh e °2 E‘"’-"";j‘ No. 3.  Capacity 16 gauge mild steel x 18in. wide ...  £I5 carr. free
P.C.B.PACKS S & D. Quantity 2sqft obish RO R ONLY St Also new bench models. Capacities 36in. x 18 gauge £40. 24in. x 16 gauge £38.
—no tiny pieces. 50p plusuP.& P.20p. RuboisGORIO NLY{e3:501 Carriage free. Add 8%, VAT to total price of machine.

PLEASE ADD 8% V.A.T.

{rear Tech. College)

OPEN 9a.m. to 630 p.m. ANY DAY

CHILTMEAD | 1D

7/9 ARTHUR ROAD, READING, BERKS.
Tel.: Reading 3582605/65916

End folding attach s for radio chassis. Tray and Box making. Steel Angle
36in. model, 40p per. ft. Other models 30p. The two smaller models will [orm
flanges. As supplied to Government Departments, Universities, Hospitals.

Money refunded if not sotisfied. Send for details.
Yorks. Telephone 403997

One year's guarantee.
A. B. PARKER, Folding Machine Works, Upper George St., Heck dwik

900
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YOUR
TEST
CARD
isit
working
foryou?

How much does your test card tell
you ahout 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
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INTEGRAL SYSTEMS

PRESENT THE
A1679 PULSE GENERATOR

A W»

45"A1679 PULSE GENERATOR @ &

t rowss

S shor. et
s
- - F
Iy 3t .
e " (]
k e ot orm on
FHEQUENCY
[ e o]

N
-
"
G
Y WIDTH l g
o "
e

5",

Le o
4 [—
—integral —

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 50ns
* 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 £2-40

P.&P. £1-50 £1-50

Total £28-50 £33-90

Please send me the A1679 battery/mains model (strike
out which does not apply).

lenclose €.
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PE SCORPIO Mk2
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 Scorplo Mk. 2 as well.

Containing all the components you need, this Electro Spares
PE Scorpio Mk. 2 Kit is simply built, using our easy to follow
instructlons. Each component Is a branded unit by a reputable
manutacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembty. 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 coid 4 Firing even with wet or oiled-up
plugs % Smoother running at high speed ¥ Fuel saving

% More power from your engine % Longer spark piug life

Y No more contact-breaker burn.

Electro Spares prices:

Deluxe Kitonly £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or12V system.

Send SAE now for details and free list.

R N S ST e e
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.

e
‘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 | Depending on your choice of

certain components, the price can vary from £50 to £60 inc.

VATandp & p.

% All components as specified by original authors, and sold
separately if you wish.

% Full constructional data book with specification graphs,
tault finding guides, etc. 55p plus 4p postage.

Y% Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details.

ELECTRO SPARES

The Comparnient Centre of the Nost!
288 ECCLESALL RD..SHEFFIELD S118PE (D)
Tel: Sheffield (0742) 668888

Dimmit

dimmers and lighting
control systems

litustrated is the popuiar
PMSD1000 module. A 1000W
professional quality dimmer
linear operation, interference
suppressed. 60mm slider range,
size 12 x § 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.

lllustrated is the DD61 dimmer system.
Contains: six 1000W slider dimmers type PD1000.
six outlet sockets, a master control and a mains on/
oft switch. Size 53 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 SL800 sound to light converter. Modulates the light in time
with sound. Built in microphone. Just place unit near any sound source
—radio, hl-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 demorstration of any of the
modules or systems.

YOUNG ELECTRONICS LTD.

184 Royal! Coilege Street, London NW1 9NN. Tel. 01-267 0201

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

The B.I.LE.T. guide to success should be
read by every ambitious engineer.
Send for this helpful 76 page FREE book

Do you want promotion. a better job,
higher pay? "“New Opportunities’ shows
you how to get them through a low-cost \
B.L.E.T. home atudy course, There are no now. No obligation and nobody will call
}woks to buy and you can pay-as-you-  on y?j\_xa It could be the best thing you
earn. ever did.

P W ENEECUT OUT THIS COUPON B Il BN BN
oS}. CHOOSE A BRAND NEW FUTURE HERE!
NO",

Tick or state subject of interest. Post to the address below.

C. & G. Radio. TV. O C. & G Ll Installa- O
Electronics. Mechanics tions and Wiring

Practical Radio and [ Radio Amateurs O  General Electrical O
Eltrcuc)mics (Tech- Practical TV o ;i:f‘ineerir;g - o
natron, N i ety of gineers
Electronic  Engineer- [J Colour Television . o (Electrical Engineer-

ing Computer Electronics [J ing)

Television Mainten- [ C. & G.LIRadio TV O Eiectrical Instailations O
ance and Servicing Servicing cert and Winng

General Radio and O Post Master General 0 C. & G. Electrical O
TV Engineering ist & 2nd class certs. Technicians (Primary)
RadioServicing. Main- [ €. & G. Electrical D C. & G. Telecom 0O

tenance and Repairs Engineering Practise munications

To ALDERMASTON COLLEGE

Dept. BPES5 Reading RG7 4PF BPE 95
NAME (Block Capitals Please)
ADDRESS
Other subjects Age

Accredited by CA.CC. Member of A.8.C.C

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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PC ETCHING KIT

Contains 11b ferric chloride. 100sq.in
copper-clad board. DALO etch-
resist pen. abrasive cleaner. etching
dish and instructions. all for only
£3-30

FERRIC CHLORIDE

Anhydrous technical quality to Mil
spec in 1lb double sesled packs.
b #0p, 3ib £1-85, 10ib £4.45,
100ib £38.

VEROBOARD

1008q.in assorted sizes and pitches
(no tiny pieces) £1-10,

IW TAPE AMPLIFIERS

Polished wooden cablnet 14in x
13in ~ 39in contsining a sensitive
(20uV) 4 valve amplifier with tone
and volume controls Gives 3 watts
output to the 7in x 4in 3N speaker
Alsc a non-standard tape deck
Supptlied in good working condition
with clrcult. Standard mains opera-
tion £4-50. Suitable cassette £1-10.
Spare head 33p. Tape (ex-computer)
75p. Amplifier chassis only. com-
plete and tested (2 x ECCB3. EL84,
EZ80) snd speaker £3.

SLOTMETER

Ex-Pay TV, takes 10p pieces, has
3-digit mechanical counter. coin
counter. Sangamo-Weston impulse
movement. nylon gearing. switch,
etc. Only £1-20.

RESISTORS AND CAPACITORS

500 assorted resistors £1-35, 2500
£4.70. 150 poly. ceramic. mica. etc.
capacitors 80p.

MULTIMETERS—good
stock. from £3-50.

range in

PO AMPLIFIER UNIT

Contained in steel case 53in x Sin x
3%in are 2 x GET116 transistors on
heat sinks. 3 pot cores. 2 30V zeners.
4 sudio transformers. 1% resistors

and caps. With circuit diagram £1.
Tib BARGAIN PARCELS

Hundreds of new components—pots.
resistors. capacitors. switches plus
PC boards with transistors and
diodes, and loads of odds end ends.
Amazing value at only £2-30.

LEO Il COMPUTER

Arriving mid-October. All parts avail-
able, including 3.000 reels tape. }in
decks. power units, etc

COMPUTER PANELS

3ib asstd. £1- 40 71b £2-85; 561b !15
Pack ining 500 ¢

with at least 50 transistors 95p 12
high aquality panels with power
transistors. trimpots. ICs. etc £2-50.
24 FCH181 ICs £1. Thousands of
boards at shops for callers from Sp

VERSATILE POWER UNIT

Contains mains transformer. 2A
thermal cut-out and bridge rectifier.
will give 1 7-10-5V output with 2
extra capacitors (supplied) £1-20.
Also svailable as model garage with
switch, lamp, jack plug, etc (used
for ‘Hot Wheels ') £1-70,

MISCELLANEOUS

Transformer, mains pri . 16-0-16V with
SV tap sec 1A £2. Post Office 4 digit
counters 80p. Balanced armature
earpieces. use as mic. or spkr. 2001
impedance 30p. 2N3055 38p. 80 +
80 + 20uF 350V 15p: 10 for £1-15.

Al prices shown include 8% VAT and postage (mainland only). S.A.E. list.
enquiries.

GREENWELD ELECTRONICS (PE7)

Mail order dept.,
Southampton (Tel.

Deptford Broadway SEB8 (Tel.

wholesale/retail shop: 51 Shirley Park Road,
0703 772501).

Other retail shops at: 21
01-692 2009) and 38 Lower

Addiscombe Road. Croydon. Callers Welcome.
Electronic components and equipment wanted for cash.

Phoenix

Electronics
\Portsmouth) Ltd.

139-141 Havant Road,
Drayton. Portsmouth, Hants

PO6 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  £1-96 SAJ180
TAA775G £1-23 TAA930A
TBA800 £1-96 TBA950

£1-96 SAK110/115  £1-23
£1.23 TBA790KSD £1-96
£1-76 TCA250 £1-96

Please send your

Name

catalogue—free!
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With a kit

as complete asthis,

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

mmme omps == == of other bits and pieces.

%

FrY Y X x. : »
* g ? !
clock kit. Every part you need will be there, right
down to the solder. And you'llalso receive a very
easy to understand instruction manual that makes

, Thatwon’thappenwitha Heathkit.
Take our very popular digital alarm

llgllt work of assembly. \@\
Infactall youneedare atew S—

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. Orevena T'V.

alarm disguised asa book?

And how about an ultrasonic burglar

Or, for a bookful of otherideas,just clip the

coupon and we'll send you the Heathkit catalogue.

Otherwise call inand 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,

wh}ﬂf

Tel: Gloucester (0452) 29451,

Bristol Road, Gloucester, GL2 6EE.

-
= Iy ‘To Heath (Gloucester) Limited, |
_-= R =gy | Dept. PE-104, Gloucester, GL2 6EE.

My free Heathkit catalogue, please.

Name

Address

Postcode__

Remember casy terms are available
w1th the Heathkit Monthly Budget Plan.

n:nn

§L hlumberge \

903

|




= Dept. 2
| @mm%@mu@ EIectrnnlcs 56, Fortis Green Road, London, N10 3HN.
telephone: 01-883 3705

i@.l‘lh ec.  hinptngnny electrenics Cases LU NUNARTN TJ’ clectronics
I ‘ .......

BILGESTG electronics ronere CIOMIASONTE  electronies

]

' ' RIDILESIIEG  electremics T
§PU2,  emmininsane eeetrames wecre CUGNGSINDG el -

2 w3z Phase-lockee [iisitic electrasies inductors E e
i oo || P Stereo D [ *mmtmzﬁé&?rﬂn@ p—— _ e

N  VGGESTE vectromis Eﬂ o !C’ij_ ] l

DENCO ML TURE DUAL PURROSE SO §

SPIECIAL
CPTC CFFIERS

All Common Ancde; Left Hand Decimal Point
Character Height 0.3"

price Price
10 RED 2199
10 GREEN £3.99
10 YELLOW £ 7 9
10

WHITE

2//"'.0’.’ — ”tfp‘so ‘i‘. Free snap-on plastic retainer with each order

I

RED ( Led 7)
GREEN ( Led18)

" BED £2.39
( Led21) )
YEUOW ( Lea 10 RED 2249 €23
10 YELLOW 190 £599
.: g,’ 55: 0.175" diameter — 1092 size /
6 for £893 0 — ) o159

[ ] ] ] Y - « OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH.
VAT INCLUSIVE PRICES = wocesovneoesr

P&P On U.K.Orders 15p.. - Overseas Orders at Cost

904
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INUSTRY
NOTEBOOK

HONOURS

In these days of giant corpora-
tions and large research teams it
is seldom that individual effort is

allowed to shine through. | 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 EM| Brain Scanner. Checking
up on progress of this equipment
| 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

Practical Electronics October 1974

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 Rontgen
discovered X-rays in 1895."

UPLIFT

Réntgen'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 . . .
the 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. Réntgen 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 vyears. But there are
exceptions, such as the flutter of
excitement in 1967 when Jocelyn
Bell, a young Jady 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. |
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 | 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. | had
bridged the Atlantic! Nonsense, of
course, because nothing was new
about it but it was the sort of thrill
which | 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
| 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

locatiors at Harlow, Paignton.
Rhyl, Taunton, Milford Haven,
Foots Cray and Leeds it's quite

an assignment.

_During the past three years the
biggest expansion has been in
capacitor production which will top
£10 million in the UK this vyear.
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 vear.
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 qrowth.

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.
technical queries on the telephone.

Improvements fo 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. 1.

Circuit alterations to the car

Fig. 1.
systems monitor

The diode IN4002 is needed to
prevent the charge leaking away
through the car’s temperature probe
(thermistor) during these “off”
puises. 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. | 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.

Worcs.
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We regret that we cannot answer any

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 24
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 5p
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.

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, ¢, 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 h@moglobin, 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.LC.,
M.R.S.H.,

Whitefield,

Manchester.

Exciting future for the
Amateur

Sir—I have been engaged in
active construction of various types
ot 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, tr.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 ©of 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

.>'.comcr. Mr Kitchen in fact made
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES
MODULES—now better value than ever Selasion ’

UNSTABILISED

PU45 ?u$|;\5520 SA35 or ‘4.90 Ca;gage

. i Hz-
SA3S L ESAS | Xoadierien .
! -50V Noi 0d Suits 2 SA50 o Carri
7 transistors, 7 diodes . : 50‘3:\:?“0820’( PU70 1us'r|oo o £7 75 355':"
SAS50 £6.90 Cirrizse | % 4-16 ohms STABILISED

% Simple wiring

50W RMS 25-65V

7 transistors, 7 diodes % Short and open
circuit proof

SA | 00 £ | 0°90 * Corr;!!ienduously

Ps45 ;USI::S% SA35or £3.50 lerrrei:‘e
MT45 Transformer for £3.50 Ca;giaze

above 4
TRiEoe D PST0  aeisam  £4.90 Cyne
'|20 watt modu'e-. Comp'ete W|th bl::lilrtr' MT70 :g:::formerfor £4.90 Ca;(r)ipage
in supply—extra heavy duty £19-75 % THE SAI00 MODULE N.B. PS70 is not suitable for the SAS0
Mk 1| STEREO DISCO MIXER £19-75

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
174in x 3in X 4in deep.

DISCO MODULE £8:00 <%

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 [23in x 3in x 2in deep.

3-CHANNEL SOUND-LITE £22:50 <

Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full-wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for ‘ through ' connections. It may be used free standing or will
panel mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in x 3in ~ 24indeep. Professional standards
at a price you can afford!

SINGLE CHANNEL dRecently reduced in prlice I Add VAT 10% to all orders

. ue to increasing sales,

VERSION £7-50 handles |kW. Full wave
Carr.{ree operation

M4HL M6HL

0 Carr. . Carr.
£18:50 S £27-50 <3
Featuring multiples of our VA30 module, the M4HL
and M6HLfulfilthe 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 M6&HL 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.

CHANNEL . Carr.

VA30 MODULE £3 50 free
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass

and treble controls, requires just a jack and supply
(9-100V)

SAXON 100W of speech and

music-—Two =
CSE separately contralled b
inputs. Wide range
100 bass and treble
controls. Sturdy and
attractive vynide

COMPLETE case. Twin outputs.

Ideal for groups,
AMPLIFIER i
f:s‘é‘:;v::; Fully sockT'(s. Sn‘.nrdy' case. and z:' a(éraéxive facia make this SAXON 50
excellent value for money. Hundreds in use by groups,
£34-90 guaranteed. CSE 50 discos, clubs, etc. £37-50

50W version identical el .
Carr. free in appearance. £29-50 carr. free S0W version identical in appearance

Four individually SAXON 100

controlled FET in-
put stages plus COMPLETE

6e8&8gcCcc We inge Ban AMPLIFIER
an treble con-
trols.  120W  of £53'00
@ @ O .SAXON speech and mus?c Carr. free

L B ety
output from

atl @

twin loudspeaker

Carr. free

CALLERS AND MAIL ORDER: SEND 10p FOR OUR NEW 26-PAGE
r MANUAL which gives full details of

SAXON ENTERTA' NM ENTS L'M ITED the above products.

TERMS OF BUSINESS: C.W.0. or C.0.D. |

327'333 WH|TEHORSE ROAD * CROYDON CRO 2HS on receipt of 50p €.0.D. charge.

Please include §.A.E. with all enquiries.

(Please quote magazine when ordering % 7 %
SHOP HOURS: 9 .m. 5 p.m. — LUNCH (2.30 1.30 p.m. . MAIL ORDER DESK: 10 a.m.;-3 p.m. epRagy "’p;‘::;e S

26 HOUR.ANSWER SERVICE TEL. 01-684 6385 carriage charges.
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CUSTOM CABINETS

328/30 The Banks, Rochester, Kent. Tel : Medway (0634) 404199

kit rorm rerresent HUGE SAVINGS

¢

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 professionalfinish in a very shorttime !
Kits are available in all specifications and all the kits contain everything you need as foliows :-
1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and1 baffleboard with speaker cutout
2) P.V.C. cutto size forframe 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
2x 12" (illustrated above) 36"x18"x13"x2 £19.50 £12.50
4 x 12" (illustrated above) 31"x31"x13"x2 £24.50 £17.50
4x12"P.A. Column , 48'x27"x13"x3 £30.00 £21.50
1x18" 31"x31"x13"x 2 £24.50 £17.50
1 x 15" with two top horn cutouts 36"x20"x13"x3 £21.00 £13.50
Mini Disco (state deck cutout BSR, GARRARD etc.) 33"x20"x 8"x3% £20.00 £13.00
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42" x 20" x 10" x 1 £25.00 £18.50

Please ask for quotation on any other type or size of cabinet you may require.

. O oo PSS e ]
-3 Q r{ﬁ .
~0§ ww Qm; b
L1 B KX
4 o ¥ +
* 100 w RMS slave amp for Disco * Stereo studio disco mixer * Concorde mono M400 mixer
* 100 w RMS continuous sine wave * Full PFL and Monitor facilities * Full PFL and Monitor facilities
output * As used by John Peel, Mark Wesley, * Mike overide
* Shortand open circuit protection Paul Burnett, DLT, Dave Christian, * Magnetic inputs
* Builtto highestindustrial spec. Tony Prince * Broadcasting quality
* Price £37.00 complete * Price £120.00 £85.00

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

ERC 100 watt power amplifier Disco imp projector 150 watt tungsten

* Electrolytic capacitors and second unbeatable price £19.75
generation ICs Includes liquid wheel and postage
* Fully protected against short or open Normally £24-£27.50
circuit

* Less than 0.1% distortion at all powers
* Rise time 4muS-stability —
Unconditional Price £66.50

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 [kV shock
from my first oscilloscope and that
sent me a few feet in the other
direction but no harm was done
and | 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 |
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 [ 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; | 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
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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—1 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 Readour page)
cares to read my letter again. he will
see that 1 referred to the passing of
both the early valve days, as well as
the early transistor days. 1 do not,
of course know Mr. Seddon’s abili-
ties or qualifications, but 1 would
venture to state that some of the
early transistors required quite a bit
or skill to coax into working not to
mention downright perseverance and
bloodymindedness—sorry Mrs, W. 1
am not old enough to remember
210, but | do remember the pion-
eering thrill of listening to the
I.IGHT 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 1 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 1 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 1C'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, 1
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,
I'll 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, M31 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
Amateurs’ Course (Fee £3, free if
under 18) at Glasgow
College of Nautical Studies,
21 Thistle Street, Glasgow, C.5.

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 0TX.
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Project 80

a brilliant new concept in modular hi-fi

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 are 2" deep x 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.

— g — ||
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technically
the world’s most advanced

Project 80 gives you choice from arange 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 bOV) are available
with choice of 3 different power supply units. The
PZ.8 with 1ts 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

{f within 3 months of purchasing any productdirect from us you are dissat sfi-d with it
vour money will be refunded on production of receipt of pavment Many Sinclan
.appainted stockists also offer this guaraniec Should any defectans »innormal use we
will service it without charge

Sinclair Raaron cs Ltd

Londan Rd St jves

- ]
Huntngdon PE17 dHJ
II Telephone
St lves 10480) 64646
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Stereo 80 Control Unit size - 260 - 50 - 20mm {103+ 2 3ins)
Finish — Black with white indicators ang transparent shders Inputs — Magnetic
pick up 3mV RIAA corrected, Ceraric pick up 350mV Radio 100mV.
Tape 30mV Signal/noise ratio — 60dk Frequency range - 20Hz to 15KHz
. 1dB, 10Hz 1o 25kHz - 3dB Power requirements — 20 to 35 volts Qutputs —
100mV AB monitoring for tape Controls — Press button tape radio and PU
Shders on each channel for volume bass treble RRP
(addf£119VAT) £11.95

Project 80 FM Tuner sie - 85-50.20mm (332~ gins)
Tuning range Dual varicap — 87 5 to 108MHz Detector — | C balanced
coincidence One I.C. equal to 26 transistors Distortion — 0 2% at 1KHz for
30" modulation 4 pole ceramic filter in I.F. section Aerial impedance - 750
or 240 300 Q Sensitivity — & microvolts for 30dB S/N ratio Qutput — 300mV
for 30% modulation Power requirements — 25 to 35 volts

(RRP add£1 13V AT) £11.95

Project 80 Stereo Decoder size - 47 - 50 - 20mm (13- 2
2ins) One 19 transistor I.C Channel separation greater than 30dB Power

requirements - 25V Output 160mV per channel RRP
(add 74pV AT} £7.45

Active Filter Unit separste controls on each channel Size -
108 50 20mm (4} 2 - 3ins) Voltage gain — minus O 2dB Frequency
response — 40Hz to 22KHz controls minimum Distortion — at 1KHz - 0 03%
using 30V supply H.F cut off (scratch} — 22 KHz 10 5 5KHz 12dB/oct slope
L F. cut off (rumble) - 28dB at 20Hz 9dB/oct siope RR P
(add63pVAT) £6.95

Z.40 Power Amplifier size - 55 80 20mm (24 - 34 - 3ins) 9
transistors Input sensiivity  100mV Output 18 watts RMS continuous into
4Q (35V) Frequency response 30tz 100KHz - 3dB S/N ratio - 64dB
Distortion - at 10 watts into 8 € less than 0 1% Power requirements - 12 to

35 vaoits, built in protection against overload RRP
(add54pVAT) £5.4O

Z.60 Power Amplifier sece-55 98 15mm (24 - 33 - &ins) 12
transistors Input sensitivity - 100 260mV Output - 25 watts RMS continuous
into 80 (50V) Distortion = typically 0 03% Frequency response - 15Hz to
more than 200KHz - 3dB $/N ratio — better than 70dB8 Built-in protection
against transient overload and short cwcuiting Load impedance

—4 Qmin safe onopencrcunt RRP(addGSDVAT)£6.95

Power Supply UnNits Pz 3 stabiised Re entrant current imiing
makes damage from overload or even direct shorung impossible  Normal
working voltage (adjustable} 50v RRP £7 98 79p VAT Without mains
ransformer PZ.6 35V slablised RRP £7-98 79p VAT PZ5 30V un
stabilised RR P €498 49pV AT

To Sinclair Radionics Ltd. St. lves Huntingdon PE17 4HJ

Please send post pard

far which [ onclosr Cash Chegue for € mchuding VAT
Nan
Addrcss

PE10

911




912

=

FOR AUDIO
ON A BUDGET

The
TouristIl

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 & p

Technical specification:

(1) Output4 watts R.M.S. output. For 12 voit
operation on negative or positive earth.

(2) Integrated circuit output stage, pre-built three
stage |F 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 45 “ deep approx

Tourist Mk.1 kit still available-
price £6.60+55p. p&p.

See July issue for full specification

2l

Speaker including baffle and fixing strip £1.65+23p. p&p.
Car Aerial Recommended — fully retractable and locking
£1.37+20p. postage & packing

QUALITY SOUND
FOR LESSTHAN

£19-00

Stereo 21, easy to assemble audio system kit. No soldering required.

Includes:~ BSR 3 speed deck, automatic. manual facilities together with ceramic cartridge.

Two spaakers with cabinets.

Amplitier madule. Ready built with control panel, speaker ieads and full, easy to foliow assembly instructions.
Specifications : For the technically minded :

Input sensitivity 600mV.
Output impedance 8-15
auxiliary inputs - radio,

Aux. input sensitivity 120mV. Power output 2.7 watts per channel.
ohms. Stered headphone socket with automatic speaker cytout. Provision for
tape, etc., and outputs for taping discs. Overall Dimensians, Speakers approx.

153" % 8” x 4”. Complete deck and cover in closed position approx. 153" x 12”7 x 6”.
Comglete only f1 895 + £1.60p & p. Extras if required. Dptional Diamond Styli £1.37.

Specially selected pair of stereo headphones with individual level controls and padded earpieces to give
optimem performance, £3.85.

De-luxe model available

in white PVC. Incorporates BSR deck with cue/pause control.

price £20.55+ £1.60p & p.

BUILD YOUR OWN
, 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 contral panel. No soldering —
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV
(for ceramic cartridge). The heart of Unisound is high efficisncy I.C. monolithic
power chips which ensure very low distortion over the audio spectrum.

240V. AC only. £7-64 + bbp pltp

8TRACK CARTRIDGE PLAYER

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount Il system,
Unisound module and the Stereo 21.
Technical specification Mains input,
240V, Dutput sensitivity 125mV
Comparable unit sold eleswhere at
£24.00 approx. Yours for only

£10-95  90p &p

Practical Electronics
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COMPLETE"
STEREQ SYSTEM

20 WATT
SPEAKER SYSTEM

System consists of a 137 x 8” (approx)
eliptical woofer unit with a 8”x 5"
{approx.) mid range umit incarporating
parasitic tweeter and crossover
components.

Technical Specification:

Bass Unit

Flux density—100 K, speech coil-1%7,
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
+90pp & p.

System1. £51-00

40 Watt Amplifier. Viscount )l - R102 now 20 watts per channel.

System | includes:

Viscount Il amplifier - volume, bass, treble and balance controls, plus switches for mono/
stereo on/off function and bass and treble lilters. Plus headphane socket.

Specification

20 watts per channel into 8 ohms. Total distortion @ 10W @ 1kHz 0-1%. P.U.T (for ceramic
cartridges) 150mV inte 3 Meg. £.4/.2 {for magnetic cartridges) $mV @ TkHzinte 47K. equalised

within

1dB R..A.A. Badia 150mV into 220K. (Sensitivities given at full power). Tape out

facilities - headphene socket, power out 250mW per channel. 7one controls and tilter

charactersstics. Bass:
treble

12dB to ~17dB a 60Hz. Bass filter: 6dB per octave cut. Treble control:
12dB to ~12dB @ 15kHz. Treble filter: 12dB per octave. Signa/ to noise ratig

(all controls at max.) - 58dB. Crosstalk better than 354B on altinputs. Dverload characteristics

better than 26dB on all inputs. Size approx. 133

9% 33"

Garrard SP 25 Mk 111 deck with magnetic cartridge, de luxe plinth and hinged cover.
Two Duo Type Il matched speakers - Enclosure size approx. 175" 1037::6"
in simulated teak. Drive unit 13" 8” with parasitic tweeter. 10 watts handling.

Complete System £51:-00

System 2. £61-00

Viscount Il amplifier (As System |
Garrard SP 25 Mk 11l deck (As System |

Two Duo Type 111A matched speakers - Enclosure size approx. 317 x 13" x 11}

Finished in teak veneer. Drive units approx. 133

20 watts, 8 ohms. Freq. range 20H2 to 20kHz.
Complete System £69-00

% 83" with 31" HF speaker. Max. power

PRICES: SYSTEM 1

PRICES: SYSTEM 2

Viscount Il R102

amplifier £2420+£f1p&p

Viscount 11l R102

amplifier £2420 +f1pkyp

2 Duo Type |l speakers £14.00 + £2.20p&p

2 Duo Type |1l A speakers £39.00 + £4.00p & p

Garrard SP 25 with
Mag. cartridge
de luxe ptinth

and hinged cover £21.00 + £1.75p&p

Garrard SP 25 with
Mag. cartridge
de luxe plinth

and hinged cover £21.00 + £1.75p & p

total: £59.20

total: £84,20

Available complete foranly:

£51:00 - £350p &p

-
15" 14A/780 BASS UNIT
Bass uniton a rigid diecast chassis
Superior cone material handles up ta 50
watts RMS, and 1s treated to give a smooth
trequency response. Resonance 30 Hz. flux
density 360,000 Maxwells. Impedance at
1kHz 158 ochms. 3" voice cotl

Recommended retail price £40-80.

Available complete foronly:

£69:00 - f400p 80

Kit

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

Huge 197 ~ 14" (approx.) high efficiency
Bass-Speaker with 16.500-gauss magnet
built on a heavy diecast trame

The four 10,000 gauss tweeters, each 33
dia. approx., are fed by the crossover which
critically adjusts signal for maximum
fidelity. /mpedance at 1 kHz is 8 ohms.
Bass coil 27, others 0-5”. Recommended
list price £44-00

Special Offer

OUR PRICE £18-70" £150psp OUR PRICE£19.50--£1-560p8p

FOR DISCO PAGEAND DETAILS OF HOW TO ORDER — TURN OVER...
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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 ceramic cartridges 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.

TECHNICAL SPECIFICATION :

Pre-amp — Qutput - 200mV. Auxiliary inputs ~ 200mV and 750mV into 1 meg. Console size ~ Unit Closed - 17%" X 13§:X3§/ (approx.)

Mic input ~ 8mV into 100K. 240 volt operation, o Unit Open -353"x 133"% 43" (approx}
Turntables capacity - 7, 10" or 12" records. Tais disco console is ideally matched for the Reliant IV and Disco 50 or any
Rumbie, wow and flutter — Rumble - Better than -35dB. Wow - Better than other quality amplifier. ) o )
0.2%. Flutter - Better than 0.06% (Gaumont kalee meter). The unitis finished in black PVC with contrasting simulated teak edging,
Finish - Satin black mainpfate with black turntable mat inlaid with brushed diamond spun control knabs with matching control panel.

aluminium trim. Tonearm and controls in black and brushed aluminium. Yours foronly £39.00 +£3.50P. & 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.

45 WATT R.M.S. MONOD 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 centrol. 2 inputs at 200mV into 470K
Size: 195" 103" 8” (approx.) | Amplifier £27.50--£1 .50 p.&p.

Special Offer: Disco 50 plus two 15” EM.I. speakers type 14A/780
(as illustrated on previous page) Complete £55.00- £4.00 pép.

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: 123" 6"x 31",

£15.00 + 60p. post & pack.

@ Radio and TV

Mail orders to Acton. Terms C.W.0. L1 Components
All enquires Stamped Addressed Envelope. {Acton) Ltd.
T Goods not despatched outside U.K.

DO NOT SEND 21 High Street, Acton, London W3 6NG

A @
HOLIE CARD ~ Leaflets available for all items listed 323 E‘dgware Road' London W2
Just write your order giving thus ¥ Personal Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
your credit card number Send stamped addressed envelope. Shoppers Acton: 9.30a.m.~5p.m. Closed all day Wed.
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TRANSISTORS, VALVES AND SEMI- | FREENEY, 5,

CONDUCTOR DEVICES - ANY QUANTITIES /sE’V"~coND /75

UK'S LARGEST STOCKISTS | AND 4y JETOR
TS

] /% ELECTRONIC COMPONENTS

(Post/Packing 15p per 1-6
M itams G.B. unless steted)

Ceramic Filtera zzrlgg delay units TEST
:A°|:|;t.n:'re 10-7 mHz filters o ‘A 9;1) tzg‘l’n P:E:lnsgmt,;?: EQU l PM E NT

S' Dec breadboard 310 Radio  control 630 STAB Power

supply 6-12V

Ref. No IC IF Unh spring £6-85 (P. & P.) 25p
1 D1203 Telaphone amplifier—suction CA3089 107 mHz IC 2-94 M U LTI
g 21‘3861 ;’ollo;:.hon‘e'lmpuﬂtv—cudla IC Clock a0 a =
station intercom MM 5314 gmglg re optics
; chip clock with Osmin diu1 lmmom) lll;m;?t M ETER s
CCT£8. £5-50 per metres. 0-13in q
g ion wireless intsrcom Sinclalr 6W IC dia 64 fibres L1 per metre (/oL I EECL
8 DP303 Door phone intercom o IC12 with data 15mm dia. mares teils £10-50 U4324 20KV with cese §-25
g PK3 ETCH your own printed clrcuits 2:25 and PC board each U435 20KV with steet
10 EA;OC Hevubelutlon l:\pli'iu :;;: £2-10. e c case
11 U550 Ultrasonic switc . Radio hip
:g ;P'A‘goz Pholtoc':aclm': alarm system :3: ZN414 Redig IC with circult Radlo %omrol ,!(“:t?s e 1 U‘:.‘:’azm‘/v*"" stee!
0 state tachomaeter . . £1-20. Matched pair for Z .
}; Ez:v:s'%-r:c:un-mor assisted ignition 1;-.5;2 Sterec Cassette Tape Head £2 pair for all superhet trans. 8:3}: 323&\\//;:::;:: 16-50
16 4A 6-12V battery charger 4as | Replscement for  most AX's sistor lester steel
17 FF21 Cer radio/tape qued adaptor 46 recorders £2-00 case 10-50
18 Fully disappearing car serial 2400 Renone Hendsets U4323 20KV plus
19 Electric disappearing car aerial a re 80 : . K H C
20 ET (F1009) Morse code key/buzzer 1-70 transducers Lightwaight teiephone hand- :‘I"f"c.:? B8 1-70
21 VH105 Alrcraft band converter 4-50 with date/ sets brand new complele ITi-2 20K/V shim type 5.95
22 LM300 50K Disco mic 12908 | circuits with diagrama for intercoms | ¢,/ '335 (1 330X) 2k/V Robust 7.50
23 DF50B 50K Communications mic 575 | £5.90 pair. £3 pair g o o .25
24 Car Ilqh;av plug 1W voitage sdaptors 300mA (each) 1-9§ S D A:?gsNSIJ?:/('v r;Sﬂ:':s (c)“e o R
state 6/74/8V) . 2
25 ST "Tuner delay modute 150 | ZFTBA (i i Dus! Impsdance and S100TR 100k/V Plus transistor testsr 22-50
2 Gravenire S31A photo-sloctric unit (with data)  3-%0 I A) microphones
2 cw x 500w sound to lig N ;.
28 3 cw. 3 x 1.000W sound to light + override 4128 | ZFT12A g5, 5°|k/500 OHM “(“n"'iﬁ-ia"’"’n‘ﬁ GENERAL
29 150W ngzm displsy projector with whee) z:-g 7 segment :‘"‘3:" '“":'“cr"':. e ub"" TEST
30 MM1 (B2005) 4 channsl 9V mixer . indicet /
31 M09 ﬂslux)(e 4 channel mixer (] 37)15&: o with REJ45 Indoor/outdoor  pro-
32 H67(G1320) Stereo headphone ampiitier 50 | data £1-70 fessional £10-75. AE3S0 Anti- EQU|pMENT
33 MP12 6-CH Shider control mixer 1;: sach feedback IM-quslity £11.50. t Ca . -
34 REZ208 Sterso phone adsptor - . rr./packing S0p
35 MD802 Stersc phones 2-20 * Carr /packing 30p)
3 Cls200 Stereo phones % | QUALITY CASSETTETAPES b
ere e g - . .
38 G1301 and 5905 Stereo phone controls 2-98 Living Sound’ made specially = 3
39 Car sterso speakers in pods Special ofter (pair) 2-95 for Henry's by EMP Tapes Ltd. 5 "G:Sa. ™ $3100 IMA Strip chart recorder 44.00
40 Crystal Ispel microphone 0-60 q ‘e L tTh40 AC Multivoltmeter 19-75
41 E1052 Car speakers front/resr radar 100 screw type with library case Post [= T Ra $Tk15 G1d dip meter 440kHz-28mHz 1650
42 Bib groove clean (Ref. No. 42) Ui paid (G.B.) § : $Tk65 28 Renge valve voltmeter 22-50
43 Bib record care kit (Ret. No. 43) 22 — TK20D AF Generator 120kHz-500mHz  18-95
44 Bib cassette recorder care kit (Ref. No 26A) 1-98 q T T T f'r 5 20H3-200kH 19.95
:2 Efs'é"“,"" u;:‘- ;{’,"".:"“ LR R (5, B3 ;z 3 for 6 for 10 tor 25 for IH:}:}’SEI?) fn c(n;rz:':;anlr.t:g;s'stgr_les:evz 19-50
ei-reel ho oX .
47 2000 O:M P’-!?.ﬂphonyeg 1-50 C60 119 2-00 3-1% 7-50 *C3025 Compact transistor tester 695
48 4000 OHM Headphones 1-58 90 347 2.85 -85 7137 *TT145 Deluxe mater 1-300mHz 14-75
49 Cassetts recorder mic. (2ymm & 3pmm plugs) 1 1G3-36 R/C osc. 20H2-200kHz 19-7%
50 ‘ZOQES Mlcroncogn 5 Cc120 1-8 354 5-80 14-00 *(3042 SWR Metar 575
51 UP050 Low cost 9V eliminator 2 =SE350A Deluxe signal tracer 12-98
?,g gf:ﬁf.:;f;g::f. Ty ’ SPECIAL OFFER CASSETTE STORAGE *SE400 Mini-lab. all in one tester 15-50
54 BCB08 Percentage pocket calculator Rotating unit up to 32 cassettes stackable ?‘35 Scope 5{;9,000\(:42 (f’;l]'ﬂnb-)l ‘:2‘;
55 BCB17 Momory packet calculator £3-60 (P & P 15p). Car unit with bracket for S B L L
56 BCMB50 Percentage and memory calculator 5 X Resistance sub box (post. etc 2-40
57 Sinclalr scientitic calculator -20 10 cassettes £2-80 (P & P 10p) Capecitor (20p) 2-10
% Sinclair c-rrébrldge Memory 2: :5 "_——— %A varable lrlnsfovmer:‘(ocnn 211‘:,) ::3
Cambnidge Caiculstor buiit 18-13 adio activity counter r{carr .
60 Cambridge Scientific bulit 27-20 AMTRON KITS Mains cnit for above (carr. 50p) 75
61 Autex soldering iron kit (SKI) =30 Modal No. £p
2§ ?"’ 'c°:°'“.°'"’ "": f"“' Nojls9) ;47) 127 Noise reduction unit £9-55 G
pc Chassis punc s . i timer £7-97 =
& Longs desoldering tool % o Tt Feh PA-DISCO-LIGHTIN
N line mains suppressors . .
66 BSS2 (E1013) 7 way storeo apeaker switch 35 | 525 120-160 mHz VHF tuner £11.31 EQUIPMENT
67 20 €p €p
68 -98
69 -29
70 -50
71 -85
72 -30
73 -90

3
1
5
5
2
2
Weller 82000—PK axpert gun kit LY
1
4
7
3
2
1

2 Dec bresdbosrd receiver £3-
4 Dec breadboerd 300 6.channel R/C 0625—0 A 924
eC breadboard . 690 DC motor spesd
Instant head soldering gun oG s‘;‘::’;’:'e' aiC 66 Gov 1-31
40W soldenng iron 'cha|y°' 661 700 Electronic Chaf-
B o Sor ) (Ao s 15
ELECTRONIC COMPONENTS g ghtlortontor © s T80 feuste St
AND EQUIPMENT ',e:‘. 0 450 (etectronics
More selection—bigger stocks of electronic components 120 12 watt ampl- only) 10-91
and squipmaent for supply purposes. Let us quote for your fier 7 790 Capacitive Burg- .
requirements. (Please enclose large SAE with ali enquiries) 125 Stereo  control lar alarm 7-92 Withou! doudt U K s best range of moduiar and
unit 661 835 Gui preamp 49 complete equipment Lighting. mixing. micro-
130 Mono  control 840 Delay car m 699 phones. accessories. speakers amplifiers
MULT'-K‘TS unit 416 875 CAP Discharge lenses. etc.. etc
605 Power  supply ignition for car FREE stock lists (Ref. No. 18) on request. CALL
BUILD IT Ready to use end use again tor 115 5.9 engine  (-Ve IN AND SEE FOR YOURSELF at 309 (see
610 Power supply Earth) 13-19 below)
YOURSELF Educational and practical tor 120 5.31 80 Scope Calibretor 2-85
Al transistor circuits with 615 Power _supply 255fCevelindicatorue e
full handbacks for 2 x 120 884 525 1t2_0—!60mHz VHF "o
MW/LW  port- 230 AM/FM rial imer i
lo  radio R0 e ampifier % 3.2 715 Photo cell switch 897 8% TO BE ADDED TO
£7-98 (P. & P 795 Electronic con-
5-95 240 Auto packin
3201 bV, 18798 (post 20P) light e oo ity teate A0 ALL ORDERS (EXPORT
50 in 1 50 projects £13-95 275 Mic re Ii- oto imer a
£5-25 (P. & P preamp! .
20p). &;V regu- {post 25p). fier 698 235 A’coo'u;'t:::m Alerm . V_A_T_ FREE)
lated ty £2-15 . . 5708 LF generator .
oA (5, s 150in1 150 projects £21-50 1omrz-torte " g1.45 465 Quanz  XTAL FOR MORE
53-20 (P. & P. 30p) (post 30p) 5755 Sq. weve gen- o7 schuclkvlf ;:g
W inverter £6-80 (P. & P 2 - ignal Injector -
“0p) " Sinciair micromatic Radionic x 20 20 (Elec.} Srator  Hz- 390 vox 1382 ELECTRONICS SEE
radio £2-28 (P & 15p) projects £4:98 (post 20) 590 SWR t 9.47 432 Testakit 21-83
Redionlc x 40 40 (Aad = meter 670 Butfer Battery BACK pAGE
adionic {Radio) Charger .
projects £9-45 (poat 20p) 850 Electronic Keyer 18-37

Electronic Centres . et
1| Hi Fiand

H 404-406 Electronic Components & Equipment 01-402838 3
309 PA-Disco-Lighting High Power Sound 01-723 6963 Electronics
303 Special offers and bargains store Centres Open
Sam-6pm

EDGWARE ROAD, W2

All mailto 303 Edgware Road. London W2 1BW
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SILICON P.N.P, SILICON N.P.N. )
G. F. MILWARD, 369 Alum Rock Road, :T?;';; e ot | s e e iy
Birmi ng ham B8 3DR. Tel. 021-327 2339 BFS95 40 ToMbS k4 NI 20 900MHz :::
BFX12 25 210MHz 10p GERMANIUM P.N.P.
oo @ s | acve o™ e
12 VOLT FLUORESCENT LIGHTING MI703 50 100MHz 314 AP % Tode 20
SILICON N.P.N. AFY19 32 350MHz 2p
- BC108 30 150MHz 15p R B ok e
) — :g}- B pm g |G, 3 %
BF180 30 625MHz 25p B = Z 1
BFWSS 90 SOMEH2) 13p OCP70 Light-sensitive : 20:
BEX4S 30 500MHz 20p 2N1307 3 10MHz 8p
INVERTER TRANSFORMERS 13/15W 0p | Brve 3% s NS 30 1sMHz  13p
(CIRCUIT INCLUDED) Mo B B | ey comen
“"CURRENT ECONOMY"" TRANSISTOR (600 ma.} 50p g SO couiz 3: BrRes 40 1200MHz gy
""MAXIMUM LIGHT'* TRANSISTOR (1-3A) Sp | A % o 12 :L;sasﬁ o o o
RES':Tng/Cf;PA(ngRS IO suIT 15p | Do & o 1 Nrce B o 2
LAMPHOLDERS (LONG LEAD) 30p PAIR
(SHORT LEAD) 20p PAIR | &lSsoe "™ "5 %8 nn etoct oscitator 9-4GH2 ta0
WHITE ENAMEL CASE, 18in or 21in 70p | e i 10-300s to
TUBE, 18in-15W or 21in-13W 45p | Stam = s 3K
(NOTE- TUBE ONLY SUPPLIED IF CASE ORDERED, TO | Sussso dnto 3 35aH: o
PREVENT POSTAL DAMAGE) BXY27 Varacter Diode. S Band Cut-oft 70GHz £t
13W_FITTING READY BUILT AND TESTED—INCLUDING | B2 Fragoency wuliohar'x gand 1o &
TUBE £3-75 | Baede g ot &
Bxvde ditte 1o &
POST/PACKING 25p PER ORDER BXv3aC/D dto 15000z &
ALL GOODS PLUS 8% V.A.T. A ane 200015 £
£1 100 Cenamne TR £1 5 2yin o o e 015 BOARDS £1 WARKED, TeateD S0 £1 CONTAINING MASSES OF
CAPACITORS 50 $Q. INS. "'ODD PIECES'' TRANSISTORS DIODES, TRANSISTORS
100 DIODES VERO BC108 ETC. g:l:li(é“r-l?oﬂ:s RESISTORS AND
POSTAGE 285p | PACK No. 1 POSTAGE 25p ] PACK No.3 | POSTAGE 25p ] PACK No. 5 | POSTAGE 32p [ PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC £1 100 CERAMIC £1 SIGNAL TRACER KIT £1 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS |
POSTAGE 25p PACK No. 2 POSTAGE 25p PACK No. 4 POSTAGE 25p I PACK No. 6 POSTAGE 25p [ PACK No. 8

Please mention

PRACTICAL
ELECTRONICS

when replying to
Advertisements

VEROBOARDS GIVE A PROFESSIONAL
FINISH T0 YOUR WORK

0.1"and 0.15"pitch, plain and copper
clad universal circuit boards.

AVAILABLE FROM YOUR LOCAL RETAILER
TRADE DISTRIBUTOR N. Rose (Electrical) Ltd., London, W.C.1

SPACE RESEARCH
BRINGS YOu A
0/6iTAL cLock - \m
WITH NO MOVING
AMRTI - FOR You TO Buitd
KIT O Al components, including P.C.B. designed for
easy home assembly. Bright and clear digits. Tough AB.S.
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 wow price
possible. Kits are tested before they leave us and are

covered by the P.E.A. money-back guarantee.

—
P hease endme Tecals of vour
clock kits

VERO ELECTRONICS LTD.

916

P.EA. Ltd.
35 High St, WELWYN,
Herts. ALG 9EE

EREZ:L‘SC

-------J

RADIO & TELEVISION
SERVICING
1973/1974 MODELS

Price £5-75

THE RADIO AMATEUR'S HAND-
BOOK 1974 by A.R.R.L. Price £2.95.
STEREO F.M. RADIO HANDBOOK
by P. Harvey. Price £2-60.
DIGITAL LOGIC BASIC THEORY
AND PRACTICE by J. H. Smith, Price
£1-60.

ELECTRONIC HOBBYIST'S IC PRO-
JECTS HANDBOOK by 8. Brown.
Price £1.50.

UNDERSTANDING SOLID-STATE
ELECTRONICS by Texas Instruments.
Price £1-30.

FOUNDATIONS OF WIRELESS AND
EZLECTRONICS by M. G. Scroggie. Price

SERVICING WITH THE OSCILLO-
SCOPE by G. J. King. Price £2.
WORLD RADIO AND T.V. HAND.-
BOOK 1974 by J. M. Frost. Price £3:20.
COLOUR TELEVISION THEORY by
Hutson. Price £4-35.

* ALL PRICES INCLUDE POSTAGE *

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP

Phone 01-723 4185
Closed Saturday § p.m.
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| MAPLIN ELECTRONIC SUPPLIES

¥ SAME

—

Keyboards: High quality adjustable type.
Sloping front 49-note C to C. £14-35.

Flat front 48-notc F to E. £14-35.

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. 49p.
Gold-clad phosphor-bronze contact wire per
yard. 28p.

BASIC ORGAN CIRCUIT

Leaflet MES 5t shows a complete circuit for a basic fully
polyphonic orgun. Send only 15p for leaflet and start building
now' REMEMBER—when you guvc built this organ you will
later be able to use the same top quahty component parts as the
basis of a large sophisticated instrument with all the facilities
you want. Vatch 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, £5-34.

ORGAN BUILDERS

MES anpounce the very latcat development in organ

clreuttry. THE DMO1

DRIFTS !
to otber musicians.

13 Maaster Frequencies oo ONE tiny circult board.

LOOK AT THESE AMAZING ADVANTAGES
% 13 frequencies from C8 to C9. & Each frequency
digitally derived from a BINGLE h.f. master osclliator.
% Inltlal tunlog for the WHOLE ORGAN: ONE
SIMPLE ADJUBTMENT. + Relative tuning NEVER
+ External control allows instant tune-up
+ Outputs will directly drive most
types of dividers including the 8AJ110. + And each

SERSVICE

P.E. SOUND SYNTHESISER

If this project seems expensive YOU HAVEN'T SEEN QUR
PRICES!

PRICE. % Ready built, tested

and fully guaranteed.

DL:O?T (with tremulant) ONLY
25

details.

output can also be used as a direct tonc source. 4 Vari- . . . .

ahble DEPTH AND RATE tremulant optional extra. We are s(ocl_ung all the parts for this exciting project. from the
% Gold-plated plug-in edge connexion. ¥ Complete special 1.C.’s right down to the nuts. bolts and spacers for
fbre glass board (including tremulant if required) ONLY the

37in. x 4-5in. % Very low power consumption. Send S.A.E. now for our detailed price lists

4 EXTREMELY ECONOMICAL | % Bae. please

for full technical

Trade enquiries
Iy

E.T.I. SYNTHESISER

We stock all the parts for the " Electronics Today International””
including a

214-25.
DMO2 (without tr ) £12-25.

8AJ110 7-stage frequency divider in one 14 pin DIL
package. Bine or square wave input allows operation
from almost any type of master oscillator including the

y Nl the P.C.B.'s required and all the
metalwork including a drilled and printed frongpanei for a truly
professional finish

Some of the circuits in this brilliant design are entirely original.

Two types of spring line available: ® DMO2 (when 97 notes are available). Square wave | Independent authoritative opinions agree the E.T.1 International
i::rgt ::::ggg * O;I‘P“;! may be mf’dmesdA;O :)l"";l):;h byhn:)!nlddi“o'; Synthesiser is techniczlly superior to practically ali synthesisers
BT of a few components. 110: d eac special available today.
S.A.E. please for details. Leaflet MES 24 price for pack of 12: £25:00. 8.a.e. please for data sheet. | S.A.E. please for our detuiled price lists.
CAPACITORS PLUGS AND SOCKETS  |WE KNOW YOU NEED IT!
. ) The MES 1974
Bub-miniature S CATALOGUE
Axial lead electrolytic v (hs 1S STACKED
M{d V Price Mfd V Price G with dozens of  temphing
1 63 6 68 63 ; ‘ ; H /‘ § new lines
1563 ap 68 16 6p ) & - /‘  BRIMMING  OVER
2263 6p 68 63 10p i L4 [ ISy wih dear llustrions
3363 6p 100 4 B8p Mfd V Price @ { ™ ={ and detailed data
4763 6p 100 10 6p 470 63 &p Y ’ ﬁ V4 WERE  WaAITING  TO
6840 6p 100 25 8p 470 10 10p L I/ 7/ RUSH YOU A COPY
6863 6p 100 40 Bp 470 25 1% , \ Youll be PI\!PRh:SH)
10 25 6p 100 6312p 470 40 18p 2 [ ) wih our  POST  FREF
10 63 6p 1350 ' 638p 680 63 10p omidering sysem  EXCITED
15 18 6p 150 16 6p 680 16 12p{ DINPLUGS MAINS RSE  way chassis  Std stereo plug | by our BIG AALLE  dis
15 40 6p 150 25 8p 680 25 18P | 2 pin (1 flan} 8 PH0 3 pin 1A socker 68p  Plastic 185 count vaunchers. STAGGERED
15 63 6p 150 40 10p 680 40 22p| 3pin gp chassis plug  with Screened ap| | (™ our UNBEATABILE speed
22 10 8p 150 63 12p 1000 4 * 10p[ 4 pin. 5 pin A line  socker  Per Open mono socket of service Tuke the firs
22 925 8p 220 4 6p 1000 10 12p| (180°). s pin B PaIr 28p P"""‘IO ) P op: | Moulded sep towards real | seroge
2 63 @ 220 10 € 1000 18 18| (2w 6 pin lop SA 2% 3 pin SA PUEPEST 3 mono socker § with SR ORI e
33 638p 220 16 6p 1000 25 28p chassis plug 0 socket 4y 2, break  contacts B e
33 16 8p 220 25 10p 1500 €3 12p {5.‘\ lbss- Line soczk‘e': 14p; Moulded stereo /W \ 8
33 40 6p 220 40 12p 1500 10 18p| DIN S Ol8 BOXS 2 socket + with 1 |
O ‘0 8 220 a3 l1sp 1500 16 225 | Tenoe® P AeALRDO ek ny reak contacts 1np: || It ! ’ and leave the
47 10 6p 330 4 6p 2200 63 18p| 3 pin. 4 pin. S pin MC} . i mono plug I Smm. plug plastic
4 35 6 330 10 85 2200 10 23p| A (1505 ' pin"B RPE 8 way chassis Plastic 13 9. screened  18p: gt rest to us!
47 40 6p 330 16 10p 3300 63 22p | (240°). Tp. 6 pin %p plug 52p Screened 2lp  open socket 9p.
47 63 6p 330 63 22p 4700 4 28p

LINEARS

CA3046 Transistor array

LHO0042C. TO% (TOS5). FET i/p Op Amp £
| LM30IA. 8-pin DIL. Op Amp

MC1303L. 14-pin. Stereo Preamplifier i1

MC1310P. 14-pin DIL. FM Sterco Decoder (no coils needed) £3
MFC4000B. W Audio Amp

MFC6040 Electronic attenuator

MFCR8010. 8-pin case. |W Audio Power Amp £1
MFC9020. 10-lead case. 2W Audio Power Amp £1
NESS5V. B-pin DIL. Precision Timer

NES561B. 16-pin DIL. Phase Locked Loop

£4-48
S$G1495D. 14-pin DIL. Four Quadrant Analogue Multiplier £2:70
£1-69

SG3402N Amplifier/Multiplier
wA723C. TO99 (TOS). 2 to 37V Voltage Regulator
wA723C. 14-pin DIL. 2 to 37V Voltage Regulator
wAT41C, 8-pin DIL. Op Amp

wA741C. l4.pin DIL. Op Amp

nA747C. 14-pin DIL. Dual Op Amp

wA748C. 8-pin DIL. Op Amp

ZN414, TOS. TRF Radio

Full data. pin connexions. etc.. on ncarly all types above in our

catalogue. Price 25p

OMNIUM GATHERUM

0-12V 250mA 012V 250mA £1-36.
Malns Transformer MT3AT

SWITCHES

Rotary with adjustable stop 1 pole 2 to |12 way: 2 pale 2to 6
3 pole 2 10 4 way; 4 pol€ 2 or 3 way. cach 36p.
Mains rotary DPST 250V 2A. 20p.
Slide
Sub-miniature

Pri 200-220-240V  Sec  12-15-20-24-30V

1A £3-31.

Malins Transformer MT206AT
Pri 200-220-240V Sec
(-15-20V 1A £3.98.

Hook-up wire, 7 strand 0-2mm PVC covered

tinned copper wire for light general connetions
up to ['4A |l colours. black. blue brown

0-15-20V 1A

way:

- =) green. grey. orange. pink. red. violet. white.
= yellow. 10 metres of any one colour 20p. Pack

71. of 11 (1 of each colour) 10m. coils £2-08.

a!g zﬁ) h t ke Single core screened 8p per metre.
lr::r'l-lo:k:rn‘; Twin mdnndua_lly screened 104p per metre
12p . P - .. | High qualhty single screened SOf) 100pF per
:A'&Z‘e sq:}lll::(ges sub-miniature rlnetre, ideal for high grade audio connexions
asov 154 SPDT 1A 200V ac sgp | 'SP PeTmene
Toggle 250V 1-5A P Mall ) L

with ON/OFF DPDT 3A 240V ac 77p | Mains d.corc sub-miniature 14 black PVC

Four Pole DT 3A 240V uc

plate £5p.

£1:37

coveted |9 strand 0-Imm per conductor. 74p
per metre

o) PRESETS

500k, 1M

Bub-miniature 0-1W

100k,

POTENTIOMETERS

69p
-28 ;;“l ?; ew b;uery clip dual min. 9p.
»p . el attery clip separate per pair 6p. . M
-39 Pair crocodile clips. | red. | black insutated Rotary miniature carbon track {7 apindle
15 sleeve 10p. N
38p | Solder Multicore 22 5.w.g. 10 metres 28p T P 0 i oo
86p Silicone grease in special dispenser 20ml S4p. ;s abo:r‘e ) 3
i Terminal Block 12-way 5A 14p. -
-37 Probe clips spring loaded per pair 3p.
69p Pancl fuse holders X0mm 20p: |4in 35p.
Transformers i
1T700 min. output transformer Pri 1-2k0)
785 | Bec SO 20mW 50.
75p | Sub-main. Mains Transformer Duat .
b . X gang s
3;9 6-0-6V 100mA 98p, 12-0-12V SOmA 95p. (Stereo) without gi"“.'ﬁk“_i’fkl”s?,f’ .l(f) o
‘-0‘; Size- Both approy. 30 x 27 x 2Smm switch Log or Lin S00k. IM. 2M (and 1k Lin) 16p
»p Min. Mains Transformer ‘: 0 ‘.‘:; as
.20 Size 46 x 31 x Imm above 49p.

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47,
E24 values 11, 13, 186, 20, 24, 30, 36, 43, 81,

RESISTORS

Carbon Film }W 5% 15 to 1M; 10% 12M to 10 E12 1p
Carbon Fllm ¢W 6% 1102 to 100, 10% 12M to 10M E12 1Ip
Carbon Film ¢W 5% 113 to 810k E12 & E24 ir
Carbon Film 1W 8% 100} to 10M E12  34p
Metal Oxtde §W 2% 1052 to 1M Ei12& E24 { 4
Wicewound 2¢W 10% 0-22chma to 0-47ohms El2 14p
Wirewound 2¢W 5% lohm to 270ohms El12 12p

56, 68, 82 and decades
62, 75, 91 and decades

Please add 8%
tothe final total.

VAT

Post and Packing

(15p handling charge on orders under £1)
First class post pre-paid envelope suppiled free with every order

FREE in U.K.

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. Tel. Southend-on-Ses 0702 44101
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Goodbye to the long wait

", ' ' NE;. .
L e

o
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for electronic components.

Now theres Doram-

a completely professional

electronics service
forthe amateur.

7-day service.

If you've been buying electronic
componentslong you'llknowall
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.

Doramis a brand-new deal for
serious amateurs. If's a complete
doorto-door components service
operated by mail order.

Millions of components.

You justbuy the Doram catalogue
for25p lthat's a yearly reference book
forthe price of a pint of lagerl and then
youorderfromit.

We can offeryou stocks of
millions of components. With a choice
of over 4,000 differentlines.

And we're so confidentof our
service that if we can't supply the part
youwantwithin 7 days of receiving
yourorder, we'll give you your moriey
back. Immediately.

So you know justwhere you stand
You'll neverwaste fime hanging
around while we re-order.
No-quibble guarantee.

It's just about impossible to buy
a defective partfrom us. Because our
checking is so pains-taking.

Buteven it the unthinkable does
happen-and you're unlucky~then

Practical Electronics October 1974

I FREE £5 VOUCHER FORFIRST

50

CATALOGUE BUYERS

DRAWN OUT OF THE POST
BAG ON OCTOBER 31st.

| ENCLOSE 25p°. PLEASE SEND
ME THE NEW
CATALOGUE.

*This will be refunded on orders of £5
lless VAT or more received by us
before 31st March, 1975.

ORAM

Name

Address

=

PE/10/74

Doram Electronics Lid,,

PO Box TR8,

Wellington Road Industrial Estate,
Wellington Bridge, Leeds LS12 2UF.

DOQrA

[

we'll still make you happy quickly.

Because we offera no-quibble
replacement part service.

And our guarantee is guaranteed
by the factthat we belong to the
biggest electronics distribution Group
in Britain.

All the gocds supplied are
branded goods. Produced by big-
name manufaciurers 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 outof the sack
at12 noon on the 3lst October 1974.

Atthat fime, atthe 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 o £10
voucher. The next 49 will be £5
vouchers.

All catalogues will be despatched
upon receipt o?coupon and
remittance; coupons will then gointo
the correspondence sack forthe draw.

So don'tdelay. Use the coupon.
Send today foryourfirst Doram
catalogue. ltcan make your life a
whole ot easier. And you could wina
voucherifyour orderis one of the first
50 outon October 3lst.
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SINCLAIR CALCULATORS

Cambridge kit

Cambridge Assembled
New Sinclair Scientific
Executive with Memory

FERRANT! ZN414
IC radio chip with data, £1-20 (25p). Also available kit
of extra parts to complete a radio, £2-45 (47p). Send
S.A.E. for free leaflet.

SINCLAIR PROJECT 80

AFU £5-95 (83p)

240 £4-85 (70p)

260 £5-95 (83p)

Qs €670 (87p)

P25 £4.28 (58p) o

PZ6 £6-95 (95p) ==l

PZ3 £68-95 (95p)

Decoder. £6-45 (88p). Trans for P28, £3-35§ (55p). Tuner,
£9:95 (£1-23). Stereo 80. £9-95 (£1-23). Project 805.
£25-95 (£2-95).

ECONOMICAL
QUADRAPHONICS
Introducing;the'Napolex
QA10 self-contained matrix
quadraphonic synthesizer
Just feed the output of a
Project 80 stereo system into it and hook on 4 speakers
to obtain the |, t experience in sound Send for free
leeflet. Only £8:95 (£1-30).

SINCLAIR
SUPER IC12
6W r m.s. power.
With 44 page
booklet and
printed circuit
£2-39 (45p)

SWANLEY IC TOMORROW £1-80 (42p)
The world s most powertul IC ampiifier. Similar to
1C12 but rated at 10W r m.s power. Supplied with data
but no printed circuit. Write for leaflet.

DE LUXE KIT FOR THE IC12

Includes all parts for the printed circuit and volume.
bass and treble controls needed to complete the
mono version, £1-80 (26p). Stereo modef with balance
control. £3-80 (49p).

IC12 POWER KIT

Supplies 28V 0-5A. £2- 87 (52p).

LOUDSPEAKERS FOR THE I1C12

5in 8 ohm. £1-10 (30p). 5in x 8in 8 ohm. £1-85 (40p).
PREAMP KITS FOR THE IC12

Type 11or magnetic pickups, mics. and tuners. Mono
model. £1-35 (27p). Sterec mode). £2-40 (38p). Type 2
for ceramic or crystst pickups. Mono. 65p (19p).
Stereo. £1-30 (26p).

SEND S.A.E FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAINS
The most versatile battery
efiminator ever offered.
Switched output of 3, 4,
6. 74, 9 and 12V at 500mA,
£3-90 (66p).

Other eliminators stocked:
250mA—3 way switched
model giving 6. 74 and 9V,
£2-95 (60p).

50mA—6V, £2 (40p). 9V.
£2 (40p): T4V cassette type.
£2-55 (40p). Double 6V +
6V. £2-50 (45p): 9V + 9V,
£2-50 (45p).

S-DECS AND T-DECS

S-DEC £1-98 (35p)
T-DEC £3-83 (S5p)
u-DEC A £3-99 (58p)
u-DEC 8 £6-99 (88p)

iC carriers: 16 dil—ptain,
B1p (16p); with socket, £1-77
(26p). 10 TOS—piain. 78p
(16p); with socket, £1-68
(25p)

Expa'rimom guides: A £1-50 (36p), B £1-77 (39p); Coop
(25p): D £2-40 (45p), E £4-20 (63p).

P.0O. Box 68, Swanley, Kent BR8 8TQ
VAT change:please deduct 2% from all prices

Please add the sum shown in brackets after the price
1o cover the cost of past and VAT.

Official credit orders from schools. etc.. welcome
No VAT charged on overseaa orders.

POWER SLAVE POTENTIO- HIGH RIPPLE
P.C.B's METERS TYPE
Designers Layout MIN MOULDED 3300uF 63V £2:20
Master Board £1.65 | CARBON 7100uF 40V 15r ¢
Stabiliser £0:10 | 24mm dia. I 10000uF 40V £1-44
e e —— | | —_ —
HUTCHINSON | C280AE SERIES
TONE CONTROL ;5'{“.‘5'33“?1&%95‘o-ou;o-ous 4p
(with  data _sheets) | 23K 0 50k 83 100k 8 | 0.023;°0-033; 0-047
Few only at 95p ¢ 0-06 5p
- - 8-;5045:0'22 :D
LOG. 10k0; 25kq; |0 P
FETMOPA 50k 0 all at Zip each | 0-47 10p
's.rERCIAL V'A T' GANGED. 700&9 0-68 14p
Please add 6/ to lin; 5k log; 10k :AD B
final tctal of order log. all at 78p each '?E?dTALUM
SEMI PRECISION |54 %22i 047 10
TRANSFORMERS | W/W 10/6-3; 10/16: 10/25;
220/240V Pri. kg IW 52p (2216, 47/63; )
oy $o5v @ 6VA 1 ioplesch
B @ —_—
2N3819 46p 38p | 0.20: 0-20v @ 6va | FRECISION 10| PFOLYSTYRENE
cii G ;:?g;‘c %zp El-84aach T’Otl‘t's';pecuol €3 10; 47; 470 se
DIODES P (0-19, 25, 33, 40, S0V 680; 1,000; 1,500;
IN5401 21p | 7420N 24p | @ 500mA £2.3 ikQ RS. TYPE £3.40 3,300 p
IN9I14 S5p 0-17-5V @ |-6A £2.73| — — ——— | 10,000 e
BA148  28p 0-25V 2A° +0-25V 2A | CAPACITORS —
15J50 12p £6 Tubular Electro. i4p | MIDG.W/C,
IGP?7 i0p 25V. 25uF; 47uF SWITCHES
YT 7 HEATSINKS 1004F 16p, 470uF 29p | 28mm dia. 1P 12W;
DIODES Marston type for 1000uF 46p 2P 6W; IP 4W; 4P
ZiJ 53 POWER SLAVE 65W |50y, 1000uF 57p w. 43p each
ZiM I20° and 100W versions. 63V. 10uF 22p el
P £2:85 each 100uF 24p MAKA TYPE
RECTIFIERS Type 154 for TO5 ) i DETENT
REC41A 120p 9p each - MECHANISM
REC43A 139p ———————— | PRINTED CIRCUIT slp
REC46 1255p CONSTANTAN ELECTROLYTIC | WAFERS: IP 12W;
REC70 WIRE 4-7/40V; 10/63V 2P 6W; IP 4W: 4P
EAI100/10 0:03 ohms/ecm as 22/40V; 47/40V IW; 6P 2W
100p specified for the | i3p each 39p Sach
MDA942A/1 POWER SLAVES. 100/63V; 470/16V SPACER P
210p | 9p for 5 20cm lengths 10p | 23p each SCREENS 3p

EATON AUDIO

P.O. BOX 3, ST. NEOTS
HUNTINGDON PE19 3JB

GOMPONENT KITS FOR
THESE EXCITING PROJECTS
41pSTAMP BRINGS DETAILS

'RHYTHM GENERATOR
SYNTHESISER

TERMS: MAIL ORDER
ONLY. C.W.O,

Chequas or P.O.’s pay-
able to Eaton Audio.
Orders over £5 frae of
P.&P.Otherwise
add 10p in the

T .
e £13‘95 /l

FLAME TIPS 4

Precision tool wsing

comblnation of bu- T |1 Fatigue. Lightweight
tane aod P oxygen or mb o adjustable headband
A pencil lead thin flame size. Adjustable to Powertul opticalty
5.000°F. Cuts metals. welds. brazes and ground lenses from
solders gold. silver. lIdeal eectricians, Continental glass-

opticians. dentists. silversmiths. modelling.
jewellery. clockmakers. Up 1o 40 minutes’
use on fuel supplied. Replacement set of 2
micronox. | butane cylinder. £1-50 extra
inc. post. Our Price £13-98 - 40p. p. & p.
Send £14-35.

TWIN-BEAM SPEC-LAMP—Worn just like a pair of spectacles. Two powerful spot
lamps illuminate working area. Can be worn with By Magalifi
Only £2:75 - 10p p. & p. Send £2:88.

JOHN DUDLEY & CO. LTD. (Dept. PE10), 301 Crickiewood Lane, London, NW2
Tel. 01-458 5817,

¢ ‘3}\) 5 w&ni

| See close-up work with
(/ less eye strain and

works Can be worn over normal glasses.
An essential aid in modelling, industry.
home and workshop. Stamp collecting.
Jewellers. watchmakers and any fine work.
24 x magnification £6-68 - 40p. p. & p. 3
x model 68p extra. State model.

Battery

Callers welcome. Easy Parking.

920

PUBLISHER’S
ANNOUNGEMENT

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

& NEVER LOSES INFORMATION OR OVERFLOWS

% CALCULATIONS FROM 10-%% - 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 CUUIR I3

6 MONTHS
Y WORKS FROM A 9V RADIO BATTERY £ I 3.64

Y 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
Y MAINS OR 12V BATTERY

Y ALL SOLID STATE CIRCUITRY FOR RELIABILITY AND
INSTANT WARM-UP

Y REMOVABLE SUN SHIELD

¢ IMPECCABLY STYLED CASE IN OFF-WHITE HIGH IMPACT
ACRYLIC WITH FOLDAWAY HANDLE

Y COMPLETE WITH MAINS LEAD, PERSONAL EAR PHONE
AND UHF AERIAL

Y GUARANTEED FOR | YEAR PRICE
Y RECOMMENDED RETAIL PRICE OUR

£75-95 (Inclusive of V.AT) £43.95

Y 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

Y PIANO KEY CONTROLS, RECORD METER AND AUTOMATIC

RECORD LEVEL CONTROL
< SUPPLIED WITH CARRYING CASE, MAINS OUR PRICE
LEAD AND 3 PIN DIN-DIN LEAD
% RECOMMENDED RETAIL PRICE £36-35 o
(Exclusive of V.AT.)
TERMS (TRADE AND BULK ENQUIRIES WELCOME) POSTAGE AND PACKING
% PRICES DO NOT INCLUDE V.AT. TELEVISION—£1-25
% PAYMENT WITH ORDER ONLY CASSETTE RECORDER—£I
% TOTAL PAYMENT = COST OF GOODS + P/P + 8% V.AT. CALCULATOR-—35p

" P.O. BOX 14 - ABINGDON - OXON
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Telephone
mer

OMPLETE TELEPHONES
NORMAL_HOUSEHOLD
TYPE

Only P. &P,
p 45p each

TELEPHONE DIALS

Standard Post Office type. Guaranteed in

Only working order.
25 POST & PACKING 16

Tested and
Guaranteed
/ Paks

W

IN4007 Sil. Rec. diodes.
1,000 PIV | amp. plastic S0P

/)
f B8l Reed Switches, |” long ~
’/ 10 e hihepecap.0. 1yps | 50p
H3s Mixed Diodes, Germ. Gold
/ 100 bonded, etc. Marked and 50P
Unmarked
H38 Short lead Transistors,
1 30 QK Sitcon Planar types 50

| 1?6 nEpepdcireyin dgues, , 50p
| v 2 20gmns conpmen 5oy
Hes 4 gfjﬁé;(oIZ%eO-SNcPa:‘ corr?llp‘: Sop
| A e O e 50p

@§ Unmarked
Untested Paks

Bl B0 Germanium Transistors
PNP AF and RF
B6&S Germanium Diodes
150 Min. glass type sop

B86 Sil. Diodes sub. min
100 3o P Sne N8i6 ypes 50p
H20 BY126/7 Type Silicon Recti-
20 fiers | amp. plastic. Mixed SOP
volts
Hi4 Power Transistors, PNP,
15 e PN Siean TO23  50p

B83 Transistors, manufacturers'
200 R AR s e 50p
Germ
BB4 Siticon Diodes DO-7 glass
\ 100 3 o BR300, oaSos”  50p

He7 10 (J:Baln9N Channel FET's plastic sop

case type.
Make a rev counter

\‘ for your car

\ block will turn any 0-ImA meter into a

linear and accurate
£1 each

N The "TACHO BLOCK". This encapsulated
\

rev. counter for
any car wnth

N\ G
\\\
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Electronic Transistor

Comple(e Kie
Ignition £6-60 -V

&P. 1 Ip

Rezdy built and tested unit £9- 90 incl.V.AT,
Now m kit form, we offer this “up.to-the-
minute'' electronic lgmuon system. Simple
to make, full instructions supplied with thesée
outstanding features. Transistor and con-
ventional switchability, burglar proof lock-up
and automatic alarm, negative and positive
compatibility.

Extension Telephones, ldeal 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 1Cs and a more
sensitive sync. pick-up circuit. The case is
virtually unbreakable—idealfor the engineer's
toolbox-—and only measures 3in x 5}in x 3in.

EAT L T

{includes P. & P. but no bnnnn)

LM 380

AUDIO IC

We have just received a large consignment of
£M380 ICs. These are specially selected to a
higher grade and are marked with the num-
ber SL60745.

This fantastic little 3w audio I1C 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.

Our special complete with data
price £1 eaCh and projects book

Over 1,000,000 ¢
Transistors

in stock

We hold a very large range of fully marked,
cested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

Our very popular dp Trunsisters

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
rang

TYPE “H" PNP Silicon,
range.

similar  ZTXS500

8 reLavs ror £1 477"

TV Tulljllélr Units

Brand new by a famous
manufacturer

Data ied £2°50

NOW IN
TWO
RANGES

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quancity to ali
parts of the world and we are proud to offer
them under our Tested and Guaranteed

terms.
Range | VCE Min. I5 HFE Min. I5
1-12 13-25 26-50
40 watt 20p i8p t6p
90 watt 24p 22p 20p
Range 2 VCE Min. 40 HFE Min. 40
1-1 13-25 26-50
40 watt 30p 28p 26p
90 watt I5p 3p 30p

Please state NPN or PNP on order.

HIGH-SPEED MAGNETICCOUNTERS
4 digit {(non-reset) 4 x | x 1"30p.

INTEGRATED CIRCUITS. We stock a
large range of 1.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

S5.A.}) measurements of length, area,
volume, liquid measure, weights, etc.
Pocket Size. 5p, Wall Chart, i8p,

LOW COST DUAL IN LINE 1.C.
SOCKETS

14 pin type at 15p each
16 pin type at 17p each

Now new low
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 P1Pak

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 ted Circuit Panels. Identification Chart
supplied to give some information on the
Transistors.

Piease ask for Pak P.1.only 50[)

Fisase send me the FREE Bi-Pre-Pok Catalogue.
| enclose large S.A.E. with 5p stamp

Please add V A.T. at Current Rate

MINIMUM ORDER SO0p. CASH WITH
ORDER PLEASE. Add I5p post and packing
per order. OVERSEAS ADD EXTRA FOR
POSTAGE.

BUY THESE GOODS WITH ACCESS

\\\\%W\\\\\\x\
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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. Ithasa metal case. 117X 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 £6-95.

Of course, things get more exciting with our Bass
Triggered Variable Strobe Effect. With this unit you get
the basic sound to light effect oran adjustable strobe effect.

Butthe mostamazing thingis 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.

Wanttoknowmore? Send aS.A.E.to Soundlite Systems
for full details of the rest of our extensive range of strobe effects,
spot banksand sound tolight converters.

« «
N\ N
Y-
Professional standards at competitive prices.

Terms C.W.0O. mail order only to J. Tate. 17 St. Andrew's Crescent. Harrogate,
Yorks. HG2 7RT. Postage included.

ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS £
EMI 13in x 8in 3, 8 or 16 chm
Plain 2.0
With Co-Axial Tweeter
Twin Tweeter
Type 360, 8 ohm, 20W
6}in, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in x bin, C/Mag. 5W
8in x 5in, Dual cone 8 ohm,

10W
ELAC 8in 8 chm Dual cone

ELAC 10in 8 ohm Dual cone

GOODMANS 8}in 8 ohm Dual
cone

FANE, 7in X 4in, 3 or 8 ohm

CELESTION 8in, 15 ohm

ADASTRA 10in, 8 or 15 ohm,

10
BAKER GROUP 25 12in, 8 or
15 ohm, 25W ?
P.&P.
5in, 8 ohm, C/Mag.
2¢in, 8 ohm or 64 ohm
P.&P.

TWEETER AND CROSSOVER
EMI 3}in, 3 or 8§ ohm C/Mag. .
Cone Tweeter 8 or 16 ohm, 10W 2-
Cone Tweeter 8 ohm, 3W .
Horn Tweeter 8 chm, 20W

Dome Tweeter 8 ochm, 30W
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm)
P.& P.

KIT FORM CABINETS, TEAK
ENEER. 12in x 12in X 6in with 8in,
Bin x bin or 6}in and 3}in
cutout

17in X 10in X 9in with 8in or

13in x 8in cutout
18in x 11in X 9in with 13in x
8in cutout for EMT 350
P.& P. each

MICROPHONES

CM70 Planet stick metal,
switch crystal

DM160 Dynamic omni-dir, ball

metal
UD130 50K /600 ohm, uni-dir,
ball metal

TW209 5

CONDENBSER MIKE 600 ohm,
uni-dir 9

Cassette Stick Mike with R.
Control onfoft switch (2:5
and 3-bmm J/Ply)

SOLDERING IRONS
ANTEX CN240 16W
SK1 Kit (15 watt iron, 2

ofce

spare Bib, etc.)
X265 26W (iow leakage)
P.& P

oref o
L O 0
=8

NEWPE
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.l. suppression. .
* Fully machined and painted die-cast case with AMP termination
connector biock.
* Custom wound transformer.
s NOW AVAILABLE IN 6V, and 12V,
* Suitable for ali 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: 74in x 44in X 2in)
* All components available separately.—S.A.E. with enquiries.
* Construction manual available separately 25p.
Cost £11-78 incl. carr. and ins. or ready built and tested £14°10.
Conversion kit from Mk. | to Mk. 2. For constructors aiready
possessing Mk. | Kits.—Miniature P.C. assembly £l 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
{rronr] WALSALL, Staffs WSI 1UZ
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CARTRIDGES
ACOS GP91/28C or GP91/38C
Stereo comp.
GP93/1 8tereo crystal
GP94/1 Btereo crystal
GP95/1

Aoy
WDRODRWO
2 -3

Sooa,

GP104

SONOTONE 9THAC Stereo
ceramic, diam.
19-T1 8tereo crystal

B8R SC5M Stcreo ceramic

e
300
coo

8X6H Stereo crystal

9X6M Stereo crystal

X.5H Mono/stereo

X5M Mono/stereo
GOLDRING G800

G

cHTNOOoSS

800E
STYLIFOR ABOVE P. & P.
Sapphire 36p D. Diamond
STYLI FOR GOLDRING
G800/G860
(G800E

ot hodeodariotos
Pooemebll

Por
oo®
SRS

P.&aP.

BATTERY ELIMINATORS
240V input 6, 7°5 or 9 300mA
12V d.c. input (please specify

output) 6, 7-5 or 9d.c. output
at 300mA
P.&P.

TAPES S8tnd. LP
50p 86p
65p 80p

7in 86p 1.15
P. & P.1-3 each
4 or more lot

LOW NOISE CASSETTES
1-5 6-10
35p 33p
45p 48p
55p 52p

Cassette Head Cleaner
P. & P.1-5 each
6-10 lot

11-20 post free

ccofoorlow
Goe

—oee

PLABTIC LIBRARY CASES for
5in Reels [
53in Reels

7in Reels
CASSETTE CASES
P. & P. 1-3 each bp; 4 or more

BIB ACCESSORIES
Tape Editing Kit, Re{. 23
Recording Tape Splicer, Rel. 20
Cassette Tape, Editing, Ref. 24
Cassette 8alvage Kit, Ref. 29
12's Cassette Case, Ref. 34
Stylus Balance, Ref. 32A
Spirit Level, Ref. 46
Hi-Fi Stereo Test Caseette
Groove-Kleen Record Cleaner
P.& P.

SPECIAL OFFER
SINCLAIR CAMBRIDGE
CALCULATOR (Batt.)
* 41" x 2" x #7, wt. 3} oz.
% FLOATING DEC. POINT
% ALGEBRAIC LOGIC
% 4O0PERATORS with CONSTANT
% 8 DIGIT DISPLAY
Build £19°95 Kit £14°95

Send 25p tor COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE I8 FULLY GUARANTEED
Subject to manufacturers’ inorease and availability

Riversdale Electronics

Mail Order Department PE;3
P.0. Box 470, Manchester M60 4BU
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COMPLETE NEW RANGE | AP oroes

l(pLEAse TEAR OUT

)
Calculators by Advance 88—2 memory, %, v, etc. | Limited offer

complete set with batteries and charger | £115 inc. VAT
162—desk machine—2 memory I £145 inc. VAT
Digital Clocks 6 digit 12/24 hr. All solid state—
professional presentation Kit , £29-50 + VAT
Fully Built | £33'50 + VAT

Frequency Counters 6 digit 30MHz Kit l £45 + VAT
Built = £55 + VAT
New type—high reliability 6 digit 220MHz Kit I £75 + VAT

Built | £97 + VAT

Al items for PE Rondo are available from us — as are Metal I
Boxes, Components and all sorts of things.

R . Izns

v platudio Electronics '
PO. BOX 18 HARLOW |

A CM 18 6SH ESSEX.

Telephone: Harlow (std0279) 25457

[ PEI0)74

TRAMPLUS SYNTHESISER

=

MONEY BACK IF NOT SATISFIED
all brand new, full spec. Top grade.
Free fabulous NEW catalogue. Send SAE
red

tg bi L] . - L__l-
data sosu c"e‘LED S l7n! Tllzoq&clipZZp {
BIG "% panel clip &RED LED 28p, GREEN &clip39p
INFRA RED LED £1. ICphoto amp44p.& amp/swncﬁ85p

TEIETERLED Y 00001 £1-69  [Sivmm

Minitron type 0-5dpDIL £1:19. SOCKETS 13p. gliPmE25

IC DIGITAL CLOCH ciyes.

Texas etc with 4displays £12.6displays& chip£14.
Mostek date & alarm chips with & dispisys” £19; PCbE}

Bit:All parts &case.National chip. 4digit £20.6x£23]
. e * * IGAS

rintegrated circuitsfiss
741:8pin 29p, 1099 & 14pin27p 748 33p 709 2lp [fully €8 The synthesiser illustrated was built using Dewtron

710 35p 723 59§>. timer 79p ZN414 rx.£110built modules, as sold to constructors for some years now.
703 ¢f if 28P mc 1310 & Jed £2:76 mc1339€(-20 TADIOO&if£2 With over 10 years' experience in mail-order, we have

Modules by Dewtron®

+

0.“‘J
n.i 7T Y

S A A R

2
i3 . g YW YV i ciaE
)JQ@’-434°9‘J v Y udvo e

IAMP+ REGULATOR 7 805,5 (&7-20)V.also I2&|5V£l'49 supplied many famous people and groups. Over 30 types

AUDIO AMPS:mfc4o00 S0p; | &2WEH9;3W £129;6W... of synthesis modules, some of extremely precision

gates 7400 etc I6P 7413 32P_7447 £1-25 1q_|'| TTL design. e.g. VCO-2 log-law oscillator; 3-wave o/ps;

;ﬂ)g/ggP:;%fl ;174;.6&33“ Z‘l‘}%qg?npcat.. 434757 low prices. sample/hold/envelope module; Ritch-tg-vol?.ag'e
W i6pin counter/driver 90/47 £2:25 )A].O pch.PEN 69p. module allowing a whole equipment to “‘play itself’" in

DIL SOCKETS :Prof esional /gold PPins hior lo rofi|e8,14,lﬁpPinl3P unison/harmony with any solo input or voice. Modules for

2M3055 33p.four £1. BC107,BC108,BC109 all 7p ea sequencer construction, too. Famous ‘‘Modumatrix''

IN914 3p ZENERS BZYBB Bp.1A RECTS 50v 34P 40OV 5p.BRIDGE 20p . patching system makes other patching a thing of the past!

FETS:2N3819 19p 2N3823E 20p 4410E 25P BC182/3/47 10P Send just 15p for full catalogue to:

BC212/3/4 11p BCY70 13p BD131/2 35p ea. BFY5V23 ISpTIS43 25p

2N2926 Oy 7p 2N3053 15p 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea

[2N3904/6 1T4p HEATSINKS Sf/T05 18f/T018 5p.TO3:4YL 29p TV3 14p)

CAPACITORS Z5v10,%0,T00uf $p.DISCS 4p.PRESETS 5p.CARBON - O s - 0

i ) > ULTRASONIC TRANSDUCERS
P‘?MLM RGRESCENT LIGH TS 8W 13" I2VOLT £2%§ :
mm[]lJS ADD 10£ VAT TO PRICES. R&P 10P CW().'
ﬂlﬂ[l‘l'[]l]i[}s 58-60 GROVE ROAD, WINDSOR,

254 Ringwood Road, Ferndown
Dorset BH22 9AR

924 Practical Electronics October 1974




RATES: 11p per word (minimum 12 words). Box No. 30p extra.

Practical Electronics Classified Advertisements

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 €C4H 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, ajso at

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 20p. S.A.K. enquiries.
TELRAY, 11 Muudland Bank, Preston.

SERVICE SHEETS for over 6000 models of
Televisions, Radios, Transistors, Sterco, Tape
Recorders, Record Players, etc., at only 30p,
plus S, 4.E. with free Fault-Finding Guide.
Over 50,000 sheets in stock for 10,000 models.
S.A.E. enquiries. Catalogne 20p plus 8.A.¥.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings $29066.

Rochester Row, London, SWI 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 QOuter London Weighting
at Harrow and £228 Inner London Weighting at Rochester Row).
Generous leave allowance, good pension scheme and good pros-

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

367 Kensington Street

KENSINGTON SUPPLIES (B)

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

country.

For further details phone or write to:
MR. C. B. CONSTABLE
Directorate of Telecommunications
60 Rochester Row, London, SWIP [JX

Bradford 8, Yorks.

BOOKS AND PUBLICATIONS

UFO CHARTS: Wave Prediction, 49p; Daily
Flight Pattern, 44p; Map, 44p TV UFO Detec-
tion, 2 Optieal Circuits, §8p. Propulsion
Theory, 85p; “‘Anti-gravity”, 85p; Detection
(ircuits: Transistor Optical, 66p; Radiation/
Optical, 40p; Microdetector (memory, L8l
Auto-record), 75p; Radiation Counter/Timer,
88p. R & E, Highlands, Needham, Suffolk.

P.E. 1965-1970 INCLUSIVE, with bhinders.
P.W. 1861-1970 inclusive. Offers to R.
JOHNSON, Oxclose Farm, West Rounton,

(Telephone Number 01-828 9848. Extension 734)

417.

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. KINGS
PATENT AGENCY LIMITED (Est. 1886).
B. T. King, Director, M.I.Mech.E., Registeredl
Patent Agent, 1464 Queen Victoria Street,
London, EC4V 5AT. Booklet on request.
Tel. 01-248 6161. Telex ¥RIROG.
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EDUCATIONAL

.Il;?\I;!eT?ﬂME 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 4GJ Tel (0273) 67304
Hatfield Polytechnic

PO Box 109 Hatfield AL10 $AB Tel Hatfield 68100

City of Leicester Polytechnic

PO Box 143 Leicester LE1 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 NE! 8ST Tel (0632) 26002
North Staffordshire Polytechnic

College Road Stoke on Trent ST4 2DE Tel (0782) 45531
Preston Polytechnic

Corporation Street Preston PR1 2TQ Tel (0772) 51831
Polytechnic of the South Bank

Borough Road London SE1 OAA Tel (01) 928 8989
Thames Polytechnic

Woolwich London SE18 6PF Tel (01) 854 2030

Northallerton, Yorkshire.  Tel, East Harlsey

925



C AND G EXAM

Make sure you succeed with an IC8 home study course
for C and Q Electrical instalietion Work and Tech-
niclans, _ Radio/TV/Electronics Techniciane.  Tele-
comma Technicians end Radio Amateurs.

COLOUR TV SERVICING

Make ths most of the current boom! Leern the
techniques of servicing Colour and Mono TV sets
through new home study courses. epproved by
leading manufacturers.

TECHNICAL TRAINING
Home study courses in Electronics and Electrical
Engineering, Maintenance. Radio. Audio.
c Engineering and Prog 9. Also

self-bulld redio kits

Qet ths qualifications you need to success. Free
details from.

International Corr d School
Dept. 730U, Intertext House, London
SW8 4UJ, Or phone 01-622 99

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Iilectrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

LIGHTSHOW PROJECTORS from only £17,
effect wheels from only £4. Many lightshow
bargains  at  ROGER SQUIRIE'S ~ (Disco
Centre), 176 Junction Road, London, N.19.
Tel. 01-272 7474,

SUPERB INSTRUMENT CASE8 Ny Bazellj,
mannfactured from heavy duty PVC faced

steel, choiee of 212 types, send for free list.
BAZELLI INSTRUMENT CASEN, Dept. 23,
St Wilfrids, Foundry Lane, Hatton, 1,A2 61T,

Nr. Lancaster.

BACK NUMBERS, December 1969 onwards.
For details phone 01-4535 7932, evenings.

PREGISION POLYCARBONATE GAPACITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE

440V AC(410%) 63V Range
0-1uF (14" x47)

0-22uF (10" % §*) 89p

+2% &

+1% 59
0-47uF  56p 46p 386p

,
o

0-25uF (11°x 17) 62p | 1-0uF  66p 86p 4ép

0-47uF (1]1°x1")  71p

2-2uF - 80p 8sp 86p

0-5uF (11°x17) 78p| 47uF £1.30 21.06 86p
0-88uF (2°x27) 80p | 68uF 21.64 £1.20 21.09
1-0uF (27%4") $lp | 10-0uF 2200 £1-60 £1.40
20uF (2"x17)  £1.22 | 15-0uF 2276  £2.15 £1.90

TANTALUM BEAD CAPACITORS—Values available:
4 .

uF at 16V/25V or 35V;
-0uF at 6V/10V or 16V;

(47-0uF at 3V or 6V;100-0uF at 3V,
ALL at 10p each. 10 for 88p, 50 for £4.
TRANSISTORS:. | BC183/183L 11p | BFY30 20p
BC107/8/9  8p | BC184/184L 12p | BFY3! 20p
BCl14 12p | BC212/212L 14p | BFYb2 20p
BCI47/8/9  10p | BCb47/558A 12p | AF178 30p
BC163/7/8  12p | BF194 12p | OC71 18p
BC182/182L 1lp | BF197 18p | 2N3055 50p

POPULAR DIODES—1N914 6p. 8 for 48p, 18 for 90p;
tNO16 8p, 6 for 48p, 14 for 90p; 1844 8p, 11 for 50p, 24 for
21; 1N4148 59, 6 for 27p, 12 for 48p; IN4001 8p; IN4002
8p, IN4003 64p; IN4004 7p; 1N4005 7jp; IN4006 8p;

IN4007 8{p

LOW PRICE ZENER DIODES—400mW, Tol. 4+ 5% at
dmA. Values available: 3V, 3-8V, 4.7V, 51V, 56V,
6-2V, 68V, T-5V, 82V, 8.1V, 10V, 11V, 12V, 13V,
13.5V, 16V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, ALL at

7p each, 6 for 88p 14 for 84p. SPECIAL OFFER: 100 .

Zenera for £5-50,

RESISTORB—High stability, low noire carbon film 5°7"

W at 40°C, W at 70°C. E12 neries only—from 2-2 0 %o
2:2M Q. ALL at 1p each, 8p for 10 of any one value® Op
tor 100 of any one value. SPECIAL PACK: 10 of”each

value 2:20) to 2-2M ) (730 reslstora) 6.

SILICON PLASTIC RECTIFIERS—I1-5 awip, brand new
wire ended DO27: 100 P.I.V", 7p (4 for 26p); 400 P.1.V. 8p

{4 for 80p): 800 P.I.V. 11p (4 for 42p).

BRIDGE RECTIFIERS—4 anip: 200V 40p; 350\ 48p;

800V 88p.

SUBMINIATURE VERTICAL PRESETS—0-1W ouly:

oM. 1k Q, 2.2k, 4-7kQ, 68kQ, 10kQ, 15kQ,
47k 0,100k Q, 2300, 680k Q. IMQ

PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADbD

COBT OF SBEAJAIRMAIL.
PLEASE ADD 89 V.4 T. TO ORDERSA
Aend B.A.E. for lists nf additional ex-stock items.

Whoalesale price lists available to bona file companies,

MARCO TRADING
Dept. E.10, The 01d School, Edstaston,
Nr. Wem, 8hropshire
Tel.: Whixall 464 (8TD 094 &72)
{Proprs.: Minicost Trading Ltd.)

VALVES, VALVES AND MORE VALVES,
Large stocks 1930-1974, many obsolete.  Also
available ¥ types of transistors and styli.
Price lists rilable 15p. ¢OX RADIO, The
Parde, Wittering,  Sussex. West
Wittering 2023,

BACK I18SUES OF P.E. AND P.W. for sale.
No 1972, Cover price plus post. Mr. DIXON,
54 Beechwood Road, Nuneaton, Warwicks.

" RECEIVERS AND COMPONENTS

UNIT IN SMART ALI CASE. 11 x 11 x 4in.. contains
8 silicon diodes 600V 20A, 8 SCRs 3 OR 400V 16A,
Vinkors. 4 small. 2 large. togelher with other
components, £6-80 (60p). M.C. METERS, 3 assorted
2-3in.. £1-30 (30p). § FIGURE RESETTABLE
. 18/22V. works on 12V, £2-25 (25p).
D.i.L. ICs ON PANELS, 10 for 80p (10p). COPPER
CLAD PAX. PANELS. 5} x S4in.. 6§ for $0p; 6 x 9in.,
3 for 50p: 11§ x 9in.. 3 for £1; 124 x 12in.. 2 for £1,
All post paid SMALL UNIT WITH 4BFYS1 with heat
sinke, 4 sdicon diodes 650V 13A. 88p c.p. THREE
TRANSISTOR AUDIO AMP. Transistors equiv. fto
AC128, OC72. #0p (10p); 3 for c.p. 2-WAY
STEPPING SWITCH WITH RESET. Ac. mains
operated, £1 (25p). VALUPAKS. P9. 100 s/mica caps.
$5p. P11. 100 polystyrene caps. 75p. P16, 3 smell
paneis with 3 uhf transistors on sach. 30p. Post 12p.
Any number of paks Send 10p stamps for iist of
Valupaks, Computer Panels, etc. Retund on purchess.
7Ib ASSOATED COMPONENTS £1-75 ¢.p.
Hb COMPUTER PANELS £01-50 c.p.

J.W.B. RADIO

2 Barnfield Crescent, Sale, Cheahire M33 INL
Postage in brackets. Mail order only.

BUILDING YOUR OWN HI-FI
AMPLIFIER?

i o

WHY NOT USE A PROFESSIONAL CASE?
We have o limited number of high quality case

LOOK AT THESE FEATURES:
* Ready punched stesl chasels
* 3 plece, teak veneered cas
* Screan printed front and rear plates
* Fult 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.
BACK PANEL
P.U. input socket. Tuner input socket. Tepe in/out
socket. MAGNETIC/CERAMIC switch. Speaksr out-
put sockets. Headphone output socket. A.C. outiet
socket. Fuse hoider and mains lead.
HARDWARE COMPLIMENT Includes
Push button switch rhils, sockets, knobs. piastic feet,
alide switch, neon indicator, scraws. nuts stc.
COMPLETE KIT OF PARTS ONLY £4.00 POST FREE.
READY BUILT end TESTED £28 POST FREE
(10 watts R.M.S. per CHANNEL)

8.A.E. for full lst.
SOUND ELECTRONICS
(NEWCASTLE) LIMITED

43 Haston Grove, Newcastle upon Tyne, NES SNP
Tel. (0832} 650108

assembiies valued at over £15.00 which must be soid.

NEW AND GUARANTEED AC 127, AC 128,
C.W.0.
plus P, & I, 10p to .. INTERNATION AL,

AC 188, 8p each inclusive VAT.

25 Clovelly Avenue, London, NW9 6DT.

926

DRY REED INSERTS
L e, Wl \
S, rpe > g g
Overall length 1-85° (Body length [-17),

Diameter 0-14". Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; £4-12 per 100; £30-25 per |,000;
£275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road. Worthing, Sussex 0903 34897

LED LED LIGHT EMITTING DIODES L&D LED
RED GREEN YELLOW
clip 0128~ 17
1p 0-20°
with Data Al MnEuly. 8.A.E. 4 8
AC127 0y | 2N3702 183 | IN914

209
AF117 86p {2N2028(R) 7p] IN40O2
BC107 14p |2N20268(G) 18y | IN4148
18y | TI843 28

BCl09 14p | MPF102 48p | 0A8!
BCY70 g: 2N3¥819 309 | 0A9]

BCY72 18

BFY50 18 555 75 COMPUTER
0CcT71 109 | TIMER PlP 18p
3N706 10 8x0C43

2N 3083 18p [ZN414  81-10 | or GETS75

2N 3085 1C radio chip +34 0A81

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.

Veroboard7” x 5”app.0-1 Matrix,2 for £1-10
P.P, 12337015 Matrix, 75p each.

12Volt | Amp Trickle Charger.£1-85P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 2} 23< |4 in with
circuit, £1-374 inc. P.P,

Crouzet Geared Motors, 30 r.p.m. New,
£1-54 inc. P.P.

UHF TV Tuners. Transistorised, £1-65
inc. P.P.

Panels with I.C's on 7i{p per |.C. min.
order 101.C's.

Transformers. 7:5V 4-7-5V }A, 88pinc. P.P.
12-0-12V, 100mA, 90p inc. PP, 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 150 without transformer £14
inc, P.P.
Transformer.
£2-50 inc. P.P.
P.C.Board.5/S,54 X 5}in, 10for 70p inc. P.P.
3EG| Scope Tubes with base and con-
nections, £3 inc. P.P,

Transistorised Timer. Variable delay. |10
or 250V A.C. input, With instructions.
Brand new, £2inc.P.P. Size 3" x 2” X 2°.
Power Unit Components Transformer.
I8 volt I amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1°25 per kit. P,P.
Electrolytic Capacitors, 4,000 MF,50 yw,
44” x 13" 75p.inc. P.P.

45-0-45V, approx. 2 amp,

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V—0-47, i, =¥
47, 10 mF, 4p; 22, 47, 41p; (50V, 6p); 100,
53p; (50V, Tp); 220, 6p; (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 Fitm 100V
0-001, 0-002, 0-005, 0-01, 0-02, 2}p; 0-04, 0-05,
3p.  Mullard Tubular Polyester 400V E8
series, 0:001-0-022, 3p; 0:033-0-1, 4p. Mullard
miniature (‘333 ceramics E.12 series 29, 1-8pF-
47pF, 2§p; 56pF-330p¥F, 3p. Polystyrene 63V.
E12 series 10pF-1000pF, 2ip;  1200pF-
10000pF, 3}p. Miniature Highstab Carbon Film
Resistors W E12 series 5% 1Q-10MQ (109%
over 1MQ), 1p. Postage 8p. Prices VAT
inelusive. ~ THE C.R. SUPPLY CO., 127
Chesterfield Road, Sheffield, 88 ORN.

SUPER SPACER PACKS containing 150
assorted spacers }-% and lin long. 4 and 6BA
clearance and threaded through types, plus 150
mixed 4 and 6BA screws, nuts and washers to
fit. 600 brand new top quality components
for only £2-60 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
8q. in. up o 4 sq. in., 6p 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, ¢/o Irchester
Post Office, irchester, Northants.
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TURN YOUR S8URPLUS capacitors, transistors,
ete., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

MISCELLANEOUS

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324
A-DC 0-06-3A -8 Ranges

A-AC 0-3-JA-§ Rnngu

V-DC 0-6-1200 V-9 Ranges

V-AC 3-800 V - 8 Ranges.

fibre optic suppliers

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 anaiysis. 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 x6in stamped addressed envelope to.

FIBRE OPTIC SUPPLIERS

In the range of 45 to
ZOkHz Resistance: ohm to
5 Mohm—S5 ranges. Decibei: — 10
to +12dB. Accuracy: =2:5%. DC
+4% AC. Dimansions: 167 x 98

™ oay £8 - 00

SUPERTESTER 680 R ICE
10 Fields-80 Ranges Plus
a lot of accessories for
measurements of 500A-AC
100  A/DC-  Temperature—
B 50C to +200C- h:gnanc

helds up to 1§ uss-
>"" Phase indicator- EHT 28KV

J Electronic Voit Ohm- meter

=
Transistor Diode Tester, stc

Dimensions 128 x 95 ~ 32 mm
300 grams 20kOhm V Accuracy £1 8 ° 50
1°c DC Ask for free catalogue Accessories Extra

ALPHANUMERIC NIXIE TUBES B79T1

The Alphanumeric
NIXIE tube has the
abilitys to display
all the letters of
the alphabet

numerals 0 thru 8

and special
characters in a
single tube

From the stand
pointof both read
abiity and elec
trical characteris
tics  the Alpha
numeric NIXIE tube provides many unique benefits

including * All d c. operation 4 Uniform. continuous
line characters of squal height * Memory with simple
solid state drive circuits * Readability in high ambient
light 200 footlamberts brightness * Long life with
no loss of brightness * Character height 2in

Price only 89 jeach plus 16p P./P.

Dept PE, PO Box 702, London W10 6SL

**™ TREASURE TRACER
@MK I" Metal Locator

@ Varicap tuning
8 Britaln s best selling metal iocator kit
nly 2202
and sarphone operation
awn 10 only 7in
@ Prebuilt search coil assembly
B Fve transistor circult
M Thoroughly professional finish
M You only need saidering iron, screwdriver
phers and snips
® As seen on BBC-1 & BBC-2 TV

3 Send s.8.0. lof leafiet

oo £9-80  fyities £13 75

P'ap asp - 78p VAT P &P £1.10 VAT

MINIKITS ELECTRONICS, 35 LANGLEY DRIVE,
WANSTEAD, LONDON E11 2LN (Mail Order Only)

ENAMELLED COPPER WIRE

S.W.G. 1ib Reel 4!b Ree!
10-14 £1-90 £1.05
15-19 £2.00 £1-19
20-24 £2.05 £1-18
25-29 £2:10 £1-2¢9
30-34 £2:20 £1-28
35-40 £2.35 £1-35

All the above prices are inclusive in U.K.

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-224 3553

SLOW SPEED MOTORS required (about 1r.p.m.)
any quantity considered. Phone Mr. SMITH,
061-633 3527,

Practical Electronics October 1974

SPECIAL OFFER

The Sinclalr Sclentific.
Logs, trig and arithmetic.
Al at the touch of a button.

Al iast thera 8 & pocket calculator which
gives you log and trig functions instantly
Full 12 function machine

with the functions available on the
Scientific keyboard. you can handle
ditectly 109.,. antilog,,. sin and arcsin
cos and ucos tan lnd arctan. automatic squaring
square and other
roots). plus, of couue addition, lubluctlon multipli-
cation. division and any caicuiations based on them
7-digit scientific notation, 200-decade range. Reverse
Polish logic and 25-hour battery life

Send for further information 229-50

Add 8% VAT to all items + 35p PaP
ELECTRONIC BROKERS LTD.

Tel. 01-837 7781

49-53 Pancras Road, London NW1 ZQBI

\I
"ELUORESCENT
LIGHT
KIT

You can build this reverse polarity proof light for use in
homes, garages, caravans, for camping, or emergency
lighting. Everything; tube, all metalwork, all components
P.C.8., instructions, etc., ts supplied

Price only £3-19 o, AT

%E.{JSERE(I):I{\JLYl\TSWm |nc VAT

ELECTRONICS DESIGN ASSOCIATES

82 Bath Street Walsall WS1 3DE
Phone 33652

METER REPAIRS. Ammeters, voltmeters,
multi-range meters, etc. Send to: METER
REPAIRS, 39 Lhesholm Road, London, N16
0DS.

Build the Mullard 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

15/147 Cambridge Road, Kingston-
on-Thames, Surrey 13NG

PSYCHEDELICATESSEN

is the only way to describe the paradise
of FREAKY gear now available from Boffin.

LOOK!
Kits
NO LICENCE EXAM. Transmitter/
Receiver £6
Variable-rate, BRIGHT-FLASH, Pocket
Mini-Strobe £2-40

Ready-11ade Modules
Maxi-Volt SPARK GENERATOR (4 inch

spark), 15,000 v ole- £1-35
Experimental  Mini DREAM-LAB-

ORATORY £2.20
SENSITIVE non-anatomical electronic

STETHOSCOPE £2:20
Electronic *VYOICE.-THROWER' £2:20
GHOST-HUNTING AID £2.20
PEOPLE DETECTOR £2-20
Experimental WATER-FON £4-40

PSYCHEDELIC MEDITATION AID £2-20
Bird-Watchers' REMOTE MONITOR  £2-20
Psychological CROSS-EYED EARS

Device £4.40
Super SOUND-CATCHER £2.20
(All pricesinclude VAT, packing & postage)
Send remittance to:

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey
(Mail order U.K. only)
Or for more details, send 20p for lists, plus
free design project sheet

HARDWARE SUPPLIES8—Sheet aluminium
individual sizes or standard packs, drilled to
spec. Screws, nuts, washers, etc., Fascia
panels in 11ummmm indiv ldua] rcqunromcnts
Printed circuit boards, one-off or small runs,
Printed circuit draftm;z tapes, ete., 7p for list.
RAMAR CONSTRUCTOR SERVICES, 29
Shetbourne Road, Stratford-on- A\ on,
Warwks., (V37 9JP.

AUDIOSCAN, the ‘‘do-it-yourself” speaker
mail-order specialists. High fidelity speaker
kits. chassis units, sound ahsorhent grille
fabric and much more. Send s.a.e. for haruaiu
list to: AUDIOSCAN, Dept. PE5, 4 Priuces
Square, Harrogate, ankshire.

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, K.I". generators,
turntables, tapeheads, stabilised P.8.U. s, sweep
generators, test equipment, ete. Lower Beed-
ing 236,

PRINTED CIRCUIT MANUFACTURERS offer
any P.E. Project P.(". ready drilled. One
Price 65p. C.W.0. Also P.C. production,
Design, Art-Work and Photography under-
taken. Send basic circuit, P.C. layout or P.C'.
Master stating quantity requlred for estimate
by return or Phone: W.K.F. ELECTRONIC(CS,
Dept. P.C., Welbeck Street, Whitwell, Work-
sop, Nott's.,, 880 4TW. Telephone Whitwell
{Derbys) 695.

LADDERS

LADDERS. ‘“'Special Offer’” Unvarnished
triples. 9 ft 7in closed to 23ft lin extended,
£18-52, delivered. Tel. Telford 586644, order,
and pay cash on delivery.

927

-



SPEAKERS

Baker Group 253, 8 or 15 ohm
Baker Group 35 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Deluxe 12in d/cone

Baker Major 12in d cone

Baker Regent

Baker Superb

Baker Auditorium 12

Celestion MH1000, 8 or 15 ohm
Celestion PST8 for Unitex
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion Gt5C 8 or 15 chm
Cetestion G18C 8 or 15 ohm

Coral 6}in d/cone roll surr. 8 ohm
Coral 8in d/cone rofl surr. 8 ohm
EMI 13in x 8in 3. 8 or 15 ohm
EMI 13in x Bin 150 dic 3. 8 or 15 ohm
EMI 13in x 8in 450 Vtw. 3. 8 or 15 ohm
EMI 13in x 8in type 350 8 or 15 chm
EMI 13in x 8in 20W bass

EMI 64in 93850 4 or 8 ohm

EMI 5in 98132CP 8 ohm

EMI 8 x 5 d/cone. roll surr 10W
EMI 2}in tweeter 97492AT

Eagle DT3J 30W tweeter

Eagte HT15 horn tweeter

Eagle CT5 cone tweeter

Eagle CT10 tweeter 8 or 16 ohm
Eagle MHT10 Horn tweeter

Eagle crossover CN23, CN28. CN216
Eagle FR4

Eagle FRES

Eagle FR8

Elac 9 x 5 59RM109 15 ohm. 59RM114 8 ohm
Elac 63in 6AM171 d/c roll surr
Elac 6}in 8AM220 d/cone

Elac 4in tweeter TW4

Eiac 10in d/cone 10RM239 8 chm
Elac 8in 8CS175 3 ohm

Fane Pop 15W 12in

Fane Pop 25/2 25W 12in

Fane Pop 40W 10In

Fane Pop S50W 12in

Fane Pop 55 60W 12in

Fane Pop 60W 15in

Fane Pop 100W 18in

Fane Crescendo 12A 100W 12in
Fane Crescendo 12B bass

Fane Crescendo 15in 100W

Fane Crescendo 18in 150W

Fane 801T 8In d/c roll surr

Fane 807T 8in d/c roll surr

Fane 808T 8ind/c

Fane 701 twin ribbon horn

Fane 910 horn

Fane 920 horn

Goodmans 8P 8 or 15 ohm

WILMSLOW

AUDIO

THE Firm for speakers!

Goodmans 10P 8 or 15 ohm £5-30
Goodmans 12P 8 or 15 ohm £12:-95
Goodmans 12P-D 8 or 15 ohm £16-75
£7-78 Goodmans 12P-G 8 or 15 ohm £15.75
£8-50 Goodmans Audiomax 12AX 100W £39-65
£12:50  Goodmans Audiomax 15AX £42-00
£10-758 Goodmans 15P 8 or 15 ohm £18-50
£8-5  Goodmans 18P 8 or 15 ohm £33-00
£7-75  Goodmans Midax 750 £16-00
£14-50 Goodmans Axent 100 tweeter £7-25
£12-50 Goodmans Audiom 100 12in £12:00
£10-95 Goodmans Axiom 401 12in £15-95
£2- 56 Goodmans Twinaxiom 8 £9-28
£12-00  Goodmans Twinaxiom 10 £9-00
£15-00 Kef 727 £5-25
£24.-00 Kef T15 £6-00
£33-00 Ket B110 £7-00
£2-42 Kef B200 £3-00
£3-11 Ke! B139 £12-75
£2-28 Kef ON8 £2-00
£2-50 Kef DN12 £4-50
£3.75 Kef DN13 £2-75
£0-25 STC4001G super tweeter £6-19
£6-60 Richard Allan CG8T 8in d ¢ r/surr £8-35
£3-00 Wharfedate Super 10RS DD £9-80
£2-50 2}in 64 ohm, 70mm 80 ohm. 70mm 8 ohm £0-85
£2:50 2tin 75 ohm £0-50
£0-85 7in x 4in 3 or 8 ohm £1-40
£5-45  gin x Sin 3 or 8 ohm £1-50
£3-80 10in x 6in 3. 8 or 15 ohm £2-30
£1-50
£2-54
9% SPEAKER KITS
31’: Baker Major Modute esach £10-75
£9.50 Fane Mode One each £9-90
£2-80 Goodmans DIN 20 sach £9-78
£3-80 Helme XLK25 pair £22.00
£2-65 Helme XLK30 pair £14-95
€1.21  Helme XLK50 pair £39.95
£2.05  Kefkit2 each £23-50
£2-50 Kefkit 3 ) each £34:00
£4.80 Richard Allan Twinkit each {8:25
£6-95 Richard Allan Tr!ple 8 each £13-00
£8-50 Richard Allan Tripte . each £18-50
£11-00 Richard Allan Super T_nple each £21-50
£12-50 Wharfecale Linton 2 kit pair £19-2§
£13.00 Wharfedale Glendale 3 kit pair £34-50
£22-50 Wharfedale Dovedale 3 kit pair £52-50
£2¢.00
£29-00
£-00 PA/DISCO AMPLIFIERS
£49- 9/
£7-00 (carr. and ins. £1)
£3-85 Baker Major 100 watt £49-75
£2:75 Linear 30/40 £30-00
£23-00 Linear 40/60 £35-00
£10-75 Linear 80/100 £59-78
£30-50 Linear 100 watt slave £44.00
£5-00 Eagle PA range In stock—-ask for catalogue

FREE with speaker orders over £7

‘Hi-FI Loudspeaker Enclosures’ book .
Al units guaranteed new and perfect. Prompt despatch. Carriage and packing: speakers Jop each. speaker kits 75p
eath (£1-50 pair). tweeters and crossovers 20p.
Send stamp for free bookiet '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.

-N-T-E-R-L-0-C-K-I-N-G
DI.ASTlc STDRAGE DRAWERS

ED"“.

Newest, neatest
system ever ALLINTE
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,
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (5ins x 2}ins X
2}ins). £2 DOZEN.

DOUBLE UNITS (ZD) (Sins X 4}ins X
2%ins). £3-50 DOZEN
TREBLE (3D) £3-50 for 8.

DOUBLE TREBLE 2drawers, in oneouter
case (6D2), £4-90 for 8.

EXTRA LARGE SIZE (6DI1) £4-50 for 8.
PLUS QUANTITY DISCOUNTS!
Orders £15 and over DEDUCT 59 in the £
Orders £30 and over DEDUCT 74Y%, in the £
Orders £50 and over DEDUCT 109 in the £

PACKING/POSTAGE/CARRIAGE: Add 40p
to allorders under£10. Orders £10and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8%, V.A.T. to total remittance
rlA'mHNE ([B)epcaPEIO) t24 Cricklewood
b roadway, London, N.W.2
e Tel. 01-450 4844

We make traneformers

OSMABET LTD amongst other things.

AUTO TRANSFORMERS 1101200/220/240V
30W, £1.70; 50V, £2-40; 75W, £2-85; 100W, £8-80;
600W £10- BO 700W £l425 1000W, £18-00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6-3V 1-5A, £1-20; 34, $1.50;
6A, 22-65;12V 1-6A, £1-50; 3A, 22.56; GACT 23.40;
18V 1-6A'CT, £2.58; 24V 154 CT, 22.55; 3A CT,
£3-45; 5A, £4-80; 8A, £7-35; 124, £10.85; 40V 34
CT, 54 50; 50V 6A CT, 218.50; 25\’ 2A+26V 24,
24- 80 12V 4A 412V 44, £4-80.
LTTRANSPORMERS TAPPED S8EC. Prim. 200/240V
0-10-12-14-16-18V  2A, £2.60; 4A, 28-75;
0-12-16-20-24-30V 24, £3.40; dA, 24-60;
0-5-20-30-40-60V 1A, £3.40; 2A, £4:50;
0-40-50-60-80-90-100-110V 1A, 24.80.
MIDGET RECTIFIER TRANSFORMERS.
For FW rect. 200/240V a.c. 9-0-9V 0-34; 12-0-12V
0-25A; 20-0-20V 0-15A, 6V 0-5A + 6V 0-5A; oV
0-35A + 9V 0.354; 12V 0-25A 4 13V 025A or
20V 0-15A 4 12V 0-15A at £1-85 each; 9-0-9V 1A,
£1-35; 12-0-12V 1A or 20-0-20V 0-75A £1-50 each.
MAINS TRANSFORMERS
Prim. 200/240V a.c. TX8 sec., 425-0-4256 500 Ma,
6:3V CT 64, 6:3V CT 64, 0-5-6:3V 3A, $16-50;
TX1 425-0- 425V 250 Ma, 8:3V CT 4A, 6- 3V CT 4A,
0-5-6-3V 3A, £8:75; MT3 Prim. 0-110-240V sec.
250V 100 Ma, 6-3V 24, E/8, £2.70.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8~150hms, A-A 66K 30W,
£5-70; A-A 3K 50W, £8-00; 100W (EL34 KT88,
etc.), i16 +75; tapped Multl OIP 10W 23,
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 35p.
LOUDSPEAKERS FOR AMPLIFIERS
BAKER 26W, 27-80; 35W, 28-40; HI-FI Major
Module 20 W w/tweeter Xover, £11. 80 Bakerspeaker
lista; FANE 50W, £10-50; 60W, 513 50; HI-FI
i EMIba.ssleS:naorMn £2.00;5in8Q,

Py The
Cassettes G-
buy!
5 10
Agfa Low Noise Cassettes ceo p o b50 o HE
AT LESS THAN HALF PRICE! | S | s | f248 | cass
1 5 10
AGFA HIGHDYNAMIC SUPER | $52:8| %2 | 24 | wmo
Cc120 99p £4-90 <9 80
AGFA STEREO-CHROM 3 s o
CHROMIUM DIOXIDE | &8 % | B38| S5E

SAME DAY DESPATCH.

(DEPT. PE)

10 SWAN STREET, WILMSLOW,

CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes—send stamp for list

P. & P 15p per order

WILMSLOW AUDIO

£1-15;7 x 4in 160, £1-80;8 x5In 3, 8 15, 250r800.

LOUDSPEAKERS

2%in 8, 16 or 75Q, 2}in 8 or 250, 3in 3, 8, 25 or
350, 3tin 8, 15 or BOn 80p each; Eln 3,80r250,
5x3in 3 or 80, £1.05; 7 x4in 3 or 15(} 8}in 30,
£1.25;10x 6in 30, £1-50.

SPEAKER MATCHING TRANSFORMERS

12W 3to8or15¢ up or down $1.80.

“INSTANT” BULK TAPE/CASSETTE ERASER
Instant erasure, any diameter tape spools, cassettes,
demagnetises tape heads. 200/240V a.c. £8.25.
SYNCHRONOUS GEARED MOTORS, 230/240V.
Brand new Smiths. Built-in gear box, 2 RPH,
75p each.

Carriage and VAT on all orders.
B.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
48 Kenilworth Road, Edgwars, Middx. HAS 8YG
Tel. 01-958 9314
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Practical Radio & Electronics

Certificate course includes a

learn while you build

3 transistor radio kit.

Everything you need to know
- about Radio &

o I 5 o 4 Electronics
ver —4

A maintenance and
ways to
\..\ timeincome and
engineer a
g better future.
}(———cur OUT THIS COUPONmS asmm s s
Tick or state subject of interest.
bette r u u re I Post to address below.

MECHANICAL DRAUGHTSMANSHIP Construction
I Society of Institute of fué\/esylors Institute o
‘ Engineers— Engineering S —
I AMSEMecht O Dengners CITY & GUILDS I
Institute of (AMIED) g General Building
Fngineers & General (all branches) [m]
I Technicians Draughtsmanship O Heaung & Vent [m]
(AMIF) O Elec Draughtsman- Inst Clerk of
CITY & GUILDS ship O Works o I
Gen Mech Eng O  architectural Site Surveying a
nr Maintenance Fng. O Draughtsmanship O Health Engincenng O
SKUR' I Welding O  Technical Drawing 0O Road Construction O '
Gen Diesel Eng a} Quantimes
I Sheet Metal Ilzlsl:jmalle_s g '
Work [m] ydrautics
F:gr Inspection =] RADIO & TELE- Structural Eng a
° Eng Merallorgy O COMMUNICATIONS I
n ou ow CITY & GUILDS
ELECTRICAL & Telecoms a
I T Gen Radio & TV GENERAL
Q L] ° CITY & GLILDS L 2 gl Agtculural Eng O
I Gen. Electrical Feam o 10“"“ G g I
Frgmeering B RE mstitutions =
gine Radio Sersicing O  Farm Science @]
Flectrical Pl o
I Installanons o BAES
Electnical Maths c AUTOMOBILE
. c ILE & I
That's how long it will take you to fill in the coupon. Malil it today and l H‘;’;‘ﬁ:’,‘n‘,;_ o AlEJRONAu'HCAL
we'll send you full details and a free book. We have successfully trained Electrome Fng O tnsutute of the Supplementary
Pracuical Radio Motor Industry O courses for Nai.
thousands of men at home—equipped them for higher pay and better. & Flecironics A O Certincates.
more interesting jobs. We can do as much for YOU. A low-cost home I QLo Ly B Maaimi a I
CITY & GUILDS
study course gets results fast—makes learning easier and something MANAGEMENT & TS oy a I
to look forward to. There are no books to buy and you can pay-as-you- I PRODUCTION Gen Auto Eng. O
Institute of Cost Motor Mechames O G.C.E.
learn. I & Management Auto Diescl Eng O o I
Acctnts O Garage M'ment O |-choose from
. . . C omputer AFC Aero 58 ‘0’ & ‘A’ l
Why not do the thing that really interests you? Without losing a day's I I O |level subjects
pay. you could quietly turn yourself into something of an expert. l Work Stud) O Gen Aero Fng a ! : I
Complete the coupon (or write if you prefer not to cut the page). No gen Producton
. . L . N = A I
obligation gnd nobody will call on you . . . but it could be the best thing I P;a‘;‘mn::;“ o CONSTRUCTIONAL )
you ever did. Storekeeping ] insutute of Building Coaching for many
I Management 1108 o ewams,including
Skills T ABT Clerk of C&ac
I Quainty Conrol 0 Works o I
Others have done it, so can you 1 I
“Yesterday | received a letter from the Institution informing that my applica- POST ODAY FOR A
tion for Associate Membership had been approved. I can honestly say that this I '
has been the best value for money | have ever obtained. a view echoed by two
colleagues who recently commenced the course.” —Student D.1 B.. Yorks. I I
"Complexmg your course. meant going from a job I detested to a job that Flove.
with unlimited prospects.”"—Student J A.O.. Dublin. I I
"My training quickly changed my earning capacity and. in the next few years. To Aldermaston College,
my earnings increased fourfold."—Student C.C.P.. Bucks. I Dept. BPE8O, Reading RG7 4PF BPES0 l
I NAME . l
Block Capitals Please
J ACDrESs I
These letters. and there are many more on file at Aldermaston College. speak l I
of the rewards that come to the man who has given himself the specialised know- I OTHER SUBJECTS
how employer'sl seek. There's no surer way of getting ahead or of opening up I I
new opportunities for yourself. It will cost you a stamp to find out how we can AGE
held you. Write to Aldermaston College, Dept. BPESO, Reading RG7 4PF. I Accredited by C A C C Member of A B C C l
BRITISH INSTI E OF ENGINEERING TECHNOLOGY
Eaphshed approvimately on the 15th of each month ey IPC Mapazimes Trd o Fleetw.ay House  barningdon Stree* London E € 4 Printed in England by Chapel River Press. Andover
Hoarts Sole Agerls for Austrabe and New Zedland—Gordon & Gotch 03 sy Tad o South Atrica—Central News Agenuy 1 td Publishers  Subseription Rate (including postager  Inlana
3 2% Overseas 14 10 Interrational Giro facihties Account No o S122007  Please state reason for pavment.  messape o paye¢
Practival Flectromcs v sold subject to the followmg conditions, namels. that it shall not, wsthout the written consent of the Publishers first mven be lent. resold hired out or otherwise
diposed of M war of Irade at more than the recommended selling price shown on the cover. and that 1t shall not be lent. resold or hired out or otherwise disposed of 10 a mutilied

condihion or i any unauthorsed cover by way of Trade. or affined ta or ws part of any publicatior or adsertising. literary or pictorial mater whatsoever




SO MUCH MORE - AND YOU PAY ks o, g
LESS VAT WITH HENRY'S LOW PRICES | ficcy,,,,

HiF;

You can build the Texan and Stereo FM Tuner L

| B JOSTY KITS
-— IN STOCK
{ Post stc. 15p sach}

Features glass fibre PC board. Gardners low field transtormer. 6 ICs. 10 tran-
sistors plus diodes. etc Designed by Texas instruments engineers for Henry's
(ad P.W 1872} Supplied with full chassis work, detailed construction handbcok and all %
necessary parts Full inputand controlfacilities Stabilised supply. Overall size 151in x 2}in x 6fin,

Mains operated Free teak sleeve with every kot £28 50 (G B post pald) :Egg :?no traRaTmior &Fp
xer

s

3
AF3C Mono transistor pre-amp 3-20

2.

4

7

———8 STEREO FM TUNER AF35 Emitor ampiltar s
AFB0O Smatl 0 5w amp. for mic. 2
Features capacity diode tuning ied and tuning meter indicators. stabilised power suppty-—mains operated AFJ05 Intercom [*]
High psﬁolmasnge and sensitivity with unique station indication |C stereo decoder Cverall size in teak sleeve AF310/2 Mono amp (’oLs:le'::) 2.8
8i 24in ~ n. d
el [l ool i o seee £21-00 (G.B. post pald). o "
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! | M sicrecbuance mater 524
LF380 Quadrophonic device 8-43

AT60 Psychedelic hght control.
single channei10-82

EXCLUSIVE o ATE5 Psychedelic Itggtcg:::':;‘l.ula
TRANSISTORISED MODULES | oeccarery I |spsmaas™ 38

AT50 400W triac hght dimmer

SPEAKERS | apsad control 518

ATS6 2-200W triac hight dimmer

H nge 1
12W speaker Tweeter systems. 8in spead control 6:75
Tuners.Power SUPp“erS’Amp'mers bass/mid-range. Melinex domed HF cA;LssaAou?r':r;'.'fo"g:fgc&?‘:’u‘|.. 378

radator plus crossover Built into otc. 8-10
R venesred cabinets size 18inx 12in x<6tin. Price HF61 Diode detector 387
Amplifiers (All single channel unless stated) £p £19-50 pair (carr.. otc £1) HF65 Fraquency modulated FM
4-300 9V 300mw O/P 3-8 ohm, 1-10mV I/P Special offer 175 F75 F camer e Jiie
2004 oV 250mW O/P 3-8 ohm. 10-100mV /P 2.70 e P wneistor teceivers Hag
104 v 1W O/P 8-16 ohm. 10mV IP 310 HF325 De-luxe FM tuner unit  26-34
304 9V W O/P 4-8 ohm, 10mV I/P 395 EM' SPEAKERS HF330 Stereo decoder for uae
555 12v 3W O/P 8-16 ohm. 150mV /P 4-10 SPEC|A|_ pURCHA E 3 with HF310/32510- 58
5558T 12v T§tn + 1}in O/P 8 hm. 150mV /P Stereo module 5-95 GP310 Stereo pre-amp (for use
E1208 12v 5W O,P 4-16 ohm. 25-60mV i/P 5:10 S 31 21Ba0s circuliba IOV a2 S
- = ~ . asis clrcut a o
f?g 5;& :g\\z 8; ; ghc:;""‘sg?“eom,v s : :: 13in x 8in chassis speakers {(carr GP304 Basia circutt board 5.33
. ) packing 30p each or 50p pair) HF380 Aerist amp for LW to VHF 603
620 45v 30W O P 4-8 ohm. 150mV /P 9-95 * 150 TC 10W 8 ohm twin cone HF3$5 Broadband aenal amp 2-10
240 30735V 15W O/P 4-8 ohm. 100mV I/P 5-45 £2-20. * 450 TC 10W 4.8, 15 ohm with NT10 Power supply 100mA SV
260 45/50V 25W O/P 4-8 ohm, 100-250mV /P 695 Twin ;weetsrs and c;oésover £3-85 stab and 12V unstad 6-27
S5A6817 24V 6+60/P8ohm 100mV (P Stereo module  10-20 each NT300 Prof stab. power supply 13-17
Amplifiers with controls EW 15W B ohm with tweeter £5.25 | NT310 Power pack 2« 15V 24 5.84
350 20W 8, 15 ohm with tweeter eech £7-80 NT305 Voitage converter 584
£1210 12v 2§ - 4W 8 ohms Stereo 825 < Polished wood cabinet £4.80 NT330 Power pack AF310/GP304 §-27
R500 Mains 5W 4-16 ohms Mono 6-30 (carr etc 35 h or 50 b NT315 P/S 240V a c. lo 4 5-15V
SAC14 7oTW 8 ohms Stereo 1175 € 9op each or S0p pair) Ce B
SAC30 15+ 15W 8 ohms Stereo 1485 AE’ Output stage 100mw ::
CAO38 9V 14~ 4W 8 ohms Stereo 6-95 By P
CAD68 12v 3+ 3w 8 ohms Stereo 10-50 PHILIPS 8 WATT :S ?,‘:’f:e:'“'“r g:
FM Modules } AES Astable muitivibrator

AES Monostable multlvibrator
AE? RC generator

AEB8 Bassfilter

AE9 Trebtefitter

AE10 CCIR—tilter

s § FLUORESCENT UNIT
2 | EXCLUSIVE

Mullard LP1186 FM tuner (front end) with data 10 7 MHz O/P
Mullard LP1185 10 7 MKz IF unit with data
Gorler Permeability FM tuner (front end) t0-7 MHz O/P

aen
by
SRR e
a
3

Sinciair 1245V FM tuner stereo recorder for above

45 f2
A1018 9V FM tuner in cabinet 7 /

a5 T\ SINCLAIR MODULES
“Jé’fs,'{'v‘f"sﬂ?\éféiéif d:::adr?l :m;gr“above 50 EXCLUSIVE AND KITS

i ; SINCLAIR PROJECT 80 £
Preampiliflers 5 WATT IC . ST80 Sterso pre-amp 1198

FM and AM tuners and decoders A e TeAe CTROTTES. by T
FM5231 (Tu 2) BY FM tuner 7-95 PURCHASE Kit the profossional baok for the
TU3 12V version (FM use with decoder) 7-95 amateur Covers the subject from baaic
$D4912 Decoder for Tu3- 12V All models 7-95 Brand new Philips 12V operated 8W fluorescent | prinCiples to advanced electronic
Stereo fitted dials 14:95 tube units for standby highting Complete with tube | 'echniques = Complete with circuit
SP62H 6V stereo FM tuner supplied with 4.80 and instructions Price £3-50 (P & P 25p) board for AE1 10 AET0 (see above)
A1007 9V MW-AM tuner ’ natructions 1195 Price £3-30 (no VAT)

7.

3.

7.

6

\ M
S >f Audio Filter unit 895
Sinclair Stereg 60 Preamplifrer With controls 675 ' 5-45
E1300 Cart. Tape Mic inputs v Modute 2-85 AMPL'F'ERS M §§3 ;m :mi’, 8-85
E1310 Stereo 3-30mV mal cart v 4-75
FF3 Stereo 3mV tape nead v 495 | Special purchase SW output. 816 ohm 1083 30V | pag parees aeomees S Tan tor T "
3042 Stereo 5-20mV Mag. cart. mains 5-95 max. d c. operation complete with data Price pe S
Tor2z40 7-98
EQ25 Mong 3-250mV Tape/Cart Play 9V 1.95 51-5'0 ga&h 07'2;01 [‘2»:: PZ8 Power supplies (S Tab) for
. . . rinte rcutt Panais 50p. 1 227607
Power Supplles—Mains input (* chassis-rest cased) TRANSFORMER FOR PZ6 - - " 3.9
470C 6 7;/Gear 300mA with adaptors 2:25 FM TUNER 185
: v STEREO DECODER 7.45
.:scogdm fgilvs E;O‘%nVAAUOmA stabilised Zig UHF TUNERS Al above post paid (G.B. only}
P11 24\/’ )&3»30 “P15 2BV SA 330 625 line receiver UHF transistorised ““% PACKAQE DEALS 1c.n ‘p 35p)
" LA T/ iz tuners FM U.K. operation Brand new 2 x Z40 ST80. PZ. 2500
e 13:\/ 0 aa Ve 7s | (P8 P 25p each) TYPE A 27 fe S P A
B ~ ° . 2 » Z80. ST80. PZ8 - ELEE )
SE10/A 3/6/9/12V 1A stabilised 12.75 | Geared vanable “:u!‘;:f‘;l:;:’;’:"(g.uﬁ; s Sinclair Special Purch
PI1C76 3/44/6/74/912V FA 4-20 able) £3+50 ) “Project 60 sterea preamp *ce. .75 (post
SEB00A 1-15V 0-}A stabilised 17-50 ) “Project 605 Kit £19-85 (ooat 25 20P)
TRANSISTORS/SEMICONDUCTORS FREE STOCK LISTS HENRY'S HOME ENTERTAINMENT CENTRES
U K s largest stockists of branded guaranteed No. 36 Transistors. vaives s London:

devices at low prices 354/6 Edgware Rd.. W2 (01-402 5854). 376/8 Edgware Rd W2 (01-723 0818). 372

No. 18 Disco lighting, high-| powersound.

No. 17 Hi-Fi. TV-tape equi nt Edgware Rd. W2 (01-402 8140). 120 Shaftesbury Ave. W1 (01-43/ 2692). 230 Tot-
EHYXJB%DAG DISCOUNTS Sgnd larlge‘s!amp!e% ud%‘:epsr:eed envelope tenham Court Ad. W1 (01-580 1785). 144 Burnt Oak B way. Burnt Oak. Edgware
Extra 10% for 12+ 15% 25x  20% 100 - with all enquiries (01-952 7402) 190/4 Station Rd.. Harrow. Middx (01-863 7788}

Qut of Town:
256 Banbury Rd.. Summertown. Oxtord { {0865) 54181). 55 Gloucester Rd . Bristol 7
( (0272) 45791).

The above also spplies to mixed Phone or call any centre for beat prices.
SN74 series IC. Get your free stock list now—new | Barclay/Access cards welcome. Cradit
1974-75 edition now available (Ref No. 36) terms for callers.

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS. 8% VAT TO BE ADDED TO ALL ORDERS

Electronic Centres

5 404-406 Electronic Components & Equipment 01-402 8581 HiFiand
309 PA-Disco-Lighting High Power Sound 01-723 6963,( Electronics
303 Special offers and bargains store Centres Open
\ Sam-6pm -

All mail to 303 Edgware Road. London W2 18W

E DG WA R E ROA D: wz Prices correct attime of preparation. Subject to change witho.ur notice. E.&0.E




