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ADCDLA Soldering 
Instruments add to 
your efficiency 

ADCOLA 64 
for Factory Bench 
Line Assembly 
A precision instrument -supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper 
chisel -face bit *. 
Standard temp. 360 °c at 23 
watts. 
Special temps. from 250 °c = 
410 °c. 

*Additional Stock Bits 
(illustrated) available 

COPPER 

B'35 3 - 3.2 mm CHISEL FACE 

B 14 - 2.4 mm CHISEL FACE 

B 24 is - 4.75 mm FACEWDRIVER 

B 12 T" - 4.76 mm EYELET BIT 

B 58 < " - 6.34 mm CHISEL FACE 

LONG LIFE 
r- p 
B42LLT "- a.75mm 

B 38 LL é - 3.2 mm CHISEL FACE 

B14LL T " -2.4mm 

B44LL a' -4.75 mm 

CHISEL FACE 

CHISEL FACE 

SCREWDRIVER 
FACE 

Don't take chances. We don't. 
All our ADCOLA Soldering 
Instruments are of impeccable 
quality. You can depend on 
ADCOLA day after day. That's 
why they're so popular. You get 
consistent good service ... relia- 
bility ... from our famous therm- 
ally controlled ADCOLA Element 
and the tough steel construction 
of this ideal production tool. 

ADCOLP\ 
(Regd frode Mork 

Write for 
price list 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 

Telephone: 01.622 029113 Telegrams: Soljoint London Telex *Telex: Adcola London 21851 
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JACgEgoYN 
Radio and Electronic Components 

(Made in England) 

SL 16 

DRIVE 

General Purpose Slide Rule Drive. Calibrated 0 -100. 
Aluminium Scale. With provision for individual cali- 
bration. Scale Length 4*". Black Escutcheon 74 =" x 21" 
overall. Fitted with Glass. Smooth 10:1 reduction. 

Price 261- 

It's reliable if it's made by JACKSON! 
MADE IN ENGLAND 

JACKSON BROS. (LONDON) LTD. 
Dept. RCm, Kingsway- Waddon Croydon, CR9 4DG 

Telephone 01 -688 2754 
Telegrams Walfilco, Croydon 

U.S. Office: M. Swedgal, 258 Broadway, New York, N.Y. 10007 

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo - 
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
Photo -Switch/Counter /Burglar Alarm, etc. (Project No. 1) which can be modified for 
modulated -light operation. 

m 

(10101113111M 133 -- 

4 }v!_ 

PHOTOELECTRIC 
A 

.VISIBLE BEAM TYPE 

70 AFrF 

INVISIBLE BEAM OPTICAL KIT 

PHOTOELECTRIC KIT 

39 /6 
Postage and Pack. 2/6 (UK) 

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL £1.0.0 
Australia, New Zealand, 

S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Plans for Building 
10 Advanced Designs 

Everything needed (except plywood) for building: l Invisible -Beam Projector and 1 Photocell 
Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, Counters, Door 
Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks, Info -red filter, projector 
lamp holder, building plans, etc. Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth: 
Surface Mail 2/ ; Air Mail 8 / . 
LONG RANGE INVISIBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc. 
Price 29/6. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/6; Air Mail I0/ . 
JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, 
Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, 
Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet 
electric Designs ". 
Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth 2/ ; Air 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket. Plans. etc Everything 
(except plywood) to build 1 miniature invisible beam projector and photocell receiver for 
use with Junior Photoelectric Kit. 
Price 10/6. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2 : Air Mail 4/ . 

Burglar Alarm. Door 

Chassis. Plastic Case, 
"10 Advanced Photo - 

Mail 4' . 

YORK ELECTRICS 
335 BATTERSEA PARK RD., LONDON S.W.11 

Send a S.A.E. far full details, a brief description and Photographs of all Kit, and all Radio, 
Electronic and Photoelectric Projects Assembled. 



TMK METER KITS EXCLUSIVE 
These meter kits by TMK offer the unique opportunity of building a really first- 
class precision multlmeter ate worthwhile saving in cost. The cabinet Is supplied 
with the meter scale and movement and the range Selector In position. The 
highest quality components and 1% tolerance resistors are used throughout. 
Supplied complete with full constructional, circuit and operating Instructions 

20,000 O.P.V, Multimeter. 
Features 24 measurement 
ranges with mirror scale. 

Large 3 21n meter. Full scale accuracy: DCV and 
current: .-2 %, ACV: ±3%, resistance ±3 %. Special 
0.6V DC range for transistor circuit measurements. 
SPECIFICATION 

DCV: 0- D-6-6 -30 -120- 600- 4,200V at 20KIOPV. 
ACV: 0 -6 -30- 120 -600- 1,200V at 40KJOPV. DC 

Current: (1- 6.0- 6- 600erA. Resistance: 0-10 -K 
/00K- IM- 10Mfohms (58- 580- 5-8K -58K at mid- scale). 

Capacitance: 0.002 -0-2pF (AC 6V range). Decibels 
-20 to +63d8, Output: 0-05AF blocking capacitor, 
Uses two 1.5V (U7 type) batteries. Slack bakelite cabinet. 
Size 5} 31 tiro, Complete with test leads. 

MODEL 200 

KIT PRICE ONLY 92 - Post 3 ;6 

WHARFEDALE 
UNIT 3 SPEAKER KIT 

3in tweeter uses new Wharfe- 
dale "Acoustiprene" dome 
diaphragm. Crossover unit 
crossover freq. 1,750Hz. ALL 
accessories, acoustic wadding, 
mounting bolts, wire, etc., era 
supplied, you provide the 
cabinet to suit your needs. 
8in. Bass /Mid. range speaker 
employing a powerful magnet 
assembly with dlecast chassis 
and Ftexiprene roll surround. 
The Wharfedale Unit 3 speaker it ran be constructed by any- 
body and with a suitable Cabi- 

net will provide a highly sophisticated system giving 
and witr a oductio trom 

40-17.000Hz. Impedance 4!8 ohms. Max. 
giving true Hi reproduction from 

power handling 15W. 

L1 1.19.6 each 5Jt £20 per pair ;r 
UNIT 4 SPEAKER KIT 
2 speakers (12in. Bass and 3in Treble) to give full range, balanced reproduction 
Frequency response of 45- 17,000Hz when housed In suitable cabinet. Superior 
4- element crossover unit ensures optimum performance from each 'Speaker. 

£16 each 3*'t £30 per pair 01t 

UNIT S MONITOR SYSTEM KIT 
3 speakers (12in Baas, 51n M.-R. unit, lin Treble) give Clean, smooth performance. 
Frequency response of 40- 20,000Hz when housed In sultabie Cabinet. 
Unique mechanical electrical 6 element crossover unit. 

123.10 each ;übt £42.10 per pair ?5't 

TTC HEADPHONES 
MODEL G -1111 
Yet anotheroutstandlno TTC product which 
gives you exceptional value plus super 
quality. These stereo phones use two In 
low Imp. high flux density dynamic repro- 
ducers. Freq. Res. 25- 15.000Hz. Fitted with 
loam cushioned adjustable earneds for 
super listening comfort, imp. 8 ohms, 
matching 16 ohms. Mae. Input s -5W. Com- 
plete with 36in shielded orey cable. Pearl 
g rey finish with double spring headband. 

ONLY 63/- Post 3/6 

USAMADECASSETTES 
AT LASKY'S BUDGET PRICES 

C00 716 each pest 11- 361- post 2/- E51- pest Si- 
c% 1216 each post T1- 57ló poet 21- 1151- post 31- 
C12'S 1716 each post 11- 05 /- post 21- 1051- post 31- 

DIGITAL CLOCK 
SCOOP! 

SHOCK AND VIBRATION 
PROOF 

BUILT RN 
ALARM 

MADE ESPECIALLY FOR 
LASKY'S BY FAMOUS 
MAKER 
MAINS OPERATION 
12 HOUR ALARM 

AUTO "SLEEP" SWITCH 
HOURS, MINUTES AND 
SECONDS READ -OFF 
FORWARD AND BACK- 
WARD TIME 
ADJUSTMENT 
SILENT OPERATION 
SYNCHRONOUS MOTOR 

This unique DIGITAL CLOCK Is now available EXCLUSIVELY FROM LASKY'S 
In chassis form for you to mount in any housing that you choose. 
All settings are achieved by two duel -concentric controls at the front including: 
ON -OFF -AUTO and AUTO ALARM, "sleep" switch, 10 minute division "click" 
set alarm (up to 12 hour delay), time sdlustment. Ultra simple mechanism and high 
quality manufacture guarantee reliable operation and long life. 
The Sleep switch will automatically turn off any appliance -- radio, TV, light etc. 
et any pre -eel time up to 60 min. end in conjunction with the AUTO setting will 
witch on the appliance again next morning. 
he clock meesures 41W x 16H a 3frD (overall from front of drum to back of switch). 

SPEC: 210 /240V AC, 50Hz operation; switch rating250V. 3A. Complete with instruc- 
tions. HUNDREDS OF APPLICATIONS. COMPLETE WITH KNOBS. 

LASKY'S PRICE £6.19.6 3/6 

SPECIAL QUOTATIONS FOR QUANTITIES 

Audio Development 
AD-309K 

The new 
AUDIO DE- 
VELOPMENT 
or eci si on 
counter- 
balanced pick- 
up arm -ready 
fitted with the 
outstanding 
A0-76K magnetic 
cartridge Is cona rut ed of brass throughout, heavily 
chromeplated; uses needle and miniature bal Irate bearings; 
both coarse and fine balance adjustment Is provided. The 
fined head has standard fin. mounting centres and is finished In 
black enamel with chrome lifting spur. Completely wired, with all fixing nuts 
and washer!. Arm rest also supplied. Tech_ details: Overall length 235mer; 
needle to pivot length 223mM; onset angle 24v. overhang 10mm. Requires single 
'Main dia, mounting hole. 

PRECISION PICK -VP ARM 
COMPLETE WITH AD -76K 

MAGNETIC 
CARTRIDGE 

LASKY'S PRICE £9.19.6 POST 3/6 

AUDIO DEVELOPMENT AD -76K 
Stereo Magnetic Cartridge. Frequency response: 
20- 20.000Hz. Output: SmV, Stylus: Diamond LP. 90/- Post 
Tracking force: 2 gms'0-5 gm. Free 
Replacement stylus type Y.96PS 51/6. 

AUDIO DEVELOPMENT AD -96K 
Stereo Magnetic 

Output: 
doe. Frequency response: 

£S 18.6 20- 20,oDOHz. Out: SmV. Stylus: Diamond LP. Post 
Tracking force: 2 ans. Free 
Replacement stylus type JS.Pt 41; -, post tree. 

Audio Tronics 70 
The t970 edition of Lasky's Audio- Tronics catalogue Is available FREE on 
request. Pecked with 1000's of Items for the Radio and HI -Fl enthualast, Elec- 
Ironies Hobbyist, Servicemen and Communications Har. Covers every aspect 
of HI -Fl (including Lasky* budget Stereo Systems and Package Deals) Tape 
recording and Audio accessories pies Lasky' amazing money saving 
vouchers worth over C20. SEND TODAY. send your name. address and 
21- for post and inclusion of your name on our regular mailing fist 

This month's voucher worth 50 - 

Xad.S1ir.3T'S i+ai, 11r11lbLrCI. 
207 EDGWARE ROAD, LONDON, W.2. Tel: 01 -7233271 HIGH FIDELITY AUDIO CENTRES 
33 TOTTENHAM CT.RD, LONDON, WJP 9RB. Tel: 01-636 2605 42.45 TOTTENHAM CT. RO, LONDON. W1P 9RD. Tel: 01- 5802573 

hFda Open all day. 9 a.m. -6 p. m. Monday to Saturday Open all day. 9 a.m. -6 p.m. Monday to Saturday 

109 FLEET STREET, LONDON, E.C.4. Tel: 01 -353 5812 118 EDGWARE ROAD, LONDON, W.2. Tel: 01 -723 9789 
152 /3 FLEET STREET, LONDON, E.C.4. TÁ:01- 3532833 Open all day Saturday early closing Ip .m.Thursdey 

member 
Open all day Thursday. Carly closing 1 p.m. Saturday 

ALL MAIL ORDERS AND CORRESPONDENCE TO; 3 -15 CAVELL STREET, TOWER HAMLETS, LONDON, El 2BN Tel: 01 -790 4821 
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THE DUO SPEAKER SYSTEM 
Similar in design to those on the previous page the 2- 

way speaker system is beautifully finished In polished 

teak veneer, with matching vynair grille. It is ideal 
for wall Or shelf mounting either upright or horizon- 
tally. 

Type l SPECIFICAATIONï 

Impedance 3, 8 or 10 ohms (please state requirement). 
It incorporates Goodman high flux gin x lies speaker 
and 21in speaker. Teak finish Zlín x 65in x 

4 guineas each. 716 p. 0 p. 

50 WATT AMPLIFIER 

A.C. 
Mains 
200 - 

250V 

Price £28,10 
plus 20j- p k p 

rumble general purpose valve amplifier. 
Its rugged construction yet apace age styling and de- 
sign makes it by far the best value for money. 
TECHNICAL SPECIFICATIONS 
3 electronically mixed channels, with 2 inputs per 
channel, enables the use of 6 separate instrument; at 
the same time. The volume controls for each channel 
are located directly above the corresponding input 
Sockets. SENSITIVITIES AND INPUT IMPEDANCES. 
Channels I and 2 dmV at 475E. These 2 channels 
(4 inputs) are suitable for microphone or guitars. 
Channels 3 and 4 300mV at 1m. Suitable for moat high 
output instruments (gram, tuner, organ, etc). Input 

£9.10. plus 7/6 p. & p. 

Controls: Selector switch Tape speed equalisation switch (35 and 74, I.p.s.). 
Volume. Treble. Bass. 2 position scratch filter and 2 position rumble filter. 

Specification: Sensitivities for 10 watt output at ',KHz into 3 ohms. Tape head: 
3mVlat 25 I.p.s.).Map.P.U.: 2mV Cer. P.U. 30rnV, Tuner 100mV. Aux.: 100mV 
Tape /Res. output: Equalisation for each input is correct to within b 2dB (R.I.A.A.) 
from 20Hz to 20KHz. Tone control range: Bass d 13dB at 60Hz. Treble f 14dB at 
15KHz. Total distortion: (tor 10 watt output) < 1.5 %. Signal noise: < -00dB. 
A.C. mains 200 -250v. Built and tested. Size 125In long, 41In deep, 2! In high. 
Teak finished case, 

THE RELIANT - -_ _ _ _ - '' -°.: !.r-.r?^ 
; - .-.1'^"..'.,.-...:-. ¡/'` 'v .a.,y ::Ei=yï;.r.w`a`.iv"'.:,'.:;?ç-:''"?' ti =_ .... .. _.. .. . ..._...... .... ...:;¡, . :..-- _ ... .:... . 'z-_.. 

.i¡' 
SOLID -STATE 

GENERAL PURPOSE AMPLIFIER 
SPECIFICATIONS 
Output -10 watts. Output Impedance --3 to 4 Ohcu.. 
Inputs ---1. -xtal mis 10rnV Tore Controls- Treble control rang: 

12d1:1 at lOKBz. 
,. -gram /radio 250mV. Bass control range }13dB at 100Hz. 

Frequency Re.:ponse -(with tone controls central) Minus 340 
pointa at. 20Hz and 40KHz. Signal to Noise Ratio -better than 
-60áB. Transistors -4 ailicot Planar type and 3 Germanium type. 
Mains input- 29.0(250V. A,C- Size of chassie- 10án x 451e x 
2,in. For use with Std. or L.P. records, musical inetrmneeets, all 
makes of pick -ups and mikes. Beparate base and treble lilt con - 
trol. Two Inputs with control from gram. and mike. Built and 
tested. 
RELIANT Mk. I 

As above lees teak caen 
£6.10 plus 7/6 P. & P. 

RELIANT Mk. II 
In teak finished ease 

£7.5 plus 7/6 P. & P. 

sensitivity relative to 10w output. TONE CONTROLS ARE 
COMMON TO ALL DIMS. Bars Boost +12dB at 00H0. Bass 
Cut -130ß at 60Hz. Treble Boost +11d11 at 15 KHz. Treble Cut 
-12d0 at 15 KHz, With base and treble controls central --'SdB 
points are 39 Hg and 20 KHz. POWER OUTPUT For speech and 
sociale 50 watts rms. 100 walla peak. For sustained music 45 
watte ma, 90 watts peak. Per sine wave 38.5 watts rms. Nearly 
80 watts peak. Total distortion at rated output 3.2% at 1KHz. 
Total distortion at 20 watts 0.13% at 1KHz. Ontpnt to match 
into 8 or 15 ohms speaker system. NEGATIVE FEEDBACK 20dß 
at ]KHz. 5i0NAL TO NOISE RATIO 60dB, MAINS VOLTAGES 
adjustable from 200.2500 A.C. 60.8082. A. protective fuse is 
located at the rear of the unit. Output- impedance 3, 8 and 15 ohms. 

LIQUIDATED STOCK 

DANSETTI 

The 
ELEGANT 
SEVEN 
Mk. HI 
(350m W Output) 

1 transistor tulip- tenable M.W. -L.W. superbes portable 
Set of parts. Complete with all components, Including 
reedy etched and drilled printed circuit board -back 
printed for foolproof construction. 
MAINS POWER PACK KIT: 9/6 extra. 
Price £5.5.0 plus 7/6 P. & P. 
Circuit 2/6 FREE WITH PARTS 

The 
DORSET 
(600mW Output) 
Price £5.5.0 
plus 7/6 P. & P. 

Circuit 2/6 
FREE WITH PARTS 

7- transistor fully tunable M.W. -L.W. saperhet port- 
able -with baby alarm facility. Bet of parte. The 
latest oueulleed and pre -alignment techniques makes 
this simple to build. Sizes: 12 x 8 x 312. 
MAINS POWER PACK HIT: 910 extra 

QUALITY MAINS 
TRANSFORMER 
Input 250 volts. OUTPUT (Ail RISS 
values) 4 windings of 11.5 volta Con- 
nected in series total 46 volts at 4 5 y 
amps tconaereattvely rated). The !gloom 
following combinations may be used. 1.23-0 -23 volts. 
2.46 volts. 
Both of these above voltages are commonly used in 
medium to high powered transistor amplifiers, power 
supplies, etc. 

Price 35f- plus 7/6 P. & P. 

' 

tsn ea[c, t,,ol. 

Beautifully designed to blend with the interiors 
of all cars. Permeability tuning and long wave 
loading coils ensure excellent tracking, sensi- 
tivity and selectivity on both wave bands. R.F. 
sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. 

Originally sold complete for £15.4.6. 

SET OF PARTS 6.6. 
Circuit diagram 2/5. Free with parts 

Speaker, baffle and fixing kit 25/. extra plus 4/- P. & P. 
Postage free when ordered with parts. 

Pre -aligned 1.F. module and tuner to- 
gether with comprehensive instructions 
guarantees success first time. 12 volts 
negative or positive earth. Size Tin x tin x 

elfin deep. 

plus 7/6 P. &P. 

See top of previous page for address 

250 

[V 

2 RfTV 
(Q Cr. ON) 01\0E4 



R 21c , , London W.3 
Also 

High 
at 323 

Street 
Edgware 

Acton 
Road, London, W.2. 

ALL ORDERS BY POST TO OUR ACTON BRANCH 
Terms C.W.O. All enquiries S.A.E. 

fi10 & iV COMPONENiSIActonittd. 

Complete 
Stereo 
System 

41 

This superb stereo system is a real price break through. It comprises the 
VISCOUNT F.E.T. Mk I amplifier on which full details are given below, the famous 
Garrard SP 25 Mk Il (including teak veneer basé and transparent cover) with 
diamond cartridge or 2025 TC and the very successful DUO type 2 speakers. 
Measuring 17 in x 101in x 6 .fin, the Duo type 2 speakers are beautifully finished in 

teak veneer with matching vynair grills. They incorporate a 104in x 6=in drive 
unit and high frequency speaker, both of which are of 3 ohms impedance. The 
Duo speaker system is also available separately at £6.6.0 each, plus 151- p. &p. 

Complete stereo system £41 plus £2.10. p. & p. 

High fidelity transistor stereo amplifier employing field effect transistors, With this 

he' rílr i F.E.T. MkI £14.5 plus 7/6 p. & p, teatlre and accompanying guaranteed specifications below, the Viscount F.E.T. 
vastly surposses amplifiers costing far more. 

Specification-Output per channel 10 watts 
r.m.s. Frequency bandwidth 20 Hz to 20 

kHz 1db at 1 watt. Total distortion at 
1 kHz at 9 watts 0.5% Input sensitivities 
CER. P.U. 100mV into 3 meg ohms. Tuner 
100mV into 100K ohms. Tape 100mV into 
100K ohms. Overload Factor Better than 
26db. 

The £29- 10-0 
Stereo system 

The Duetto is a good quality stereo 
am plifier, attractively styled and 
finished. It gives superb reproduction 
previously associated with amplifiers 
costing far more. 

SPECIFICATION - 
R.M.S. power output 3 watts per 
channel into 10 ohms speakers. 

INPUT SENSITIVITY. Suitable for 
medium or high output crystal cart- 
ridges and tuners. Cross -talk better 
than 30dB at 1Kc /s. 
CONTROLS: 4- position selector 
switch (2 pos. mono and 2 pos stereo) 
dual ganged volume control. 

Signal to noise ratio -70db on all inputs 
(with vol. max). Controls-6 position selec- 
tor switch (3 pos. stereo and 3 pos. mono). 
Separate volume controls for left and right 
channels. Bass ± 14db at 60 Hz. Treble 
(with D.P.S. on oft) t 12 db at 10 KHz. 
Tape recording output sockets on each 
channel. Size 124in. Gin. 2 }in. in teak- 

finished case. BUILT & TESTED. 
Mid (MAG P.U.) £15.15 plus 10!- p. & p. 
Specification same as Mk. 1, but with the 
following inputs. Mag. P.U. CER. P.U. 
Tuner. Spec. on Meg. P.U. 3mV at 1 kHz 
input impedance 47K. Fully equalised to 
within ±1db RIAA. Signal to noise ratio - 
65db (vol. max). 

TONE CONTROL 
Separate on off 
balance control. 

Duetto Integrated translator stereo Amp. 
Treble lift and Cut Garrard Changer tram 

Cover and teak finish plinth 
Duo Type i speakers (see opp. page) 
The above items purchased together 

switch. A preset 

£9.10.6 + 7/6 p&p. 
£7.19.6 + 7/6 p&p. 
£4.15.0 + 716 p&p. 

ea. £4. 4.0 + 7)6 p&p. 
£29.10.0 + £1.10 p&p. 
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This MONTH'S Best Buy ... 
AKG K50 Dynamic 
Stereo headphones 
Complete with spare 

Cear 

muffs. 

it Total \ Ou 
`value £1018/Od./ Price £5I0^ p &p. 

Available only from us at this price. Due to entire 
purchase of manufacturer's remaining stock this 
fantastic offer is open only while stocks last. 

* High -fidelity reproduction due to broad frequency response (20- 20,000Hz) 
* Substantially increased stereo effect * Headphones flt the head gently 
and do not shift * Earpieces fit ears snugly (Cardenic suspension) * Tone 
quality superior to conventional loudspeakers. Only expensive studio loud- 
speakers can match the reproduction quality of the K50. * Music can be 
reproduced at concert hall volume (1), preserving the lower bass notes and 
brilliant treble tones without causing any strain to the listener. 

a a 

GARRARD ßP25 
ink 11 £Q9 el.6 carriage 

Normal price £15.11.4 
Single record ptaying unit. 
Features Include cue and pause 
and automatic pick -up return and 
switch off. 
Wired with mains cable and 5ft. 
twin screened stereo cable, 
5 pin plug. 10/6 extra. 
AP75 Complete with base and 
cover £25 plus 15/- carriage. 

Having trouble getting the - 

right PLUG ? 

4( "- 

ok14 4 
Pack 107 5 Pin Din n .. .. 4 / -d. 

Pack 135 I," Jack n .. .. 5 / - -d. 
Pack 130 *" Jack Stereo .. 9/6d. 
Pack 103 loudspeaker Plug .. 31 -d. 
Pack 100 Phono Plug .. .. 1 /3d. 
Pack 230 3 pm Socket .. .. 4/6d. 
Pack 236 5 pin Socket . 6 / -d. 
Pack 234 Loudspeaker Socket.. 614. 
Special express delivery 6d. per unit 
postage. S.A.E. for list of plugs, 
sockets, drive belts, ready -made 
leads etc. 

PLINTH and COVER £5.5. 
Unbeatable Value plus 40/- p. & p. 

Suitable for AT60; SP25: 3000; 2500; 3500. Superb 
finial'. Spindle can be left in position with cover on. 

..- ---. -- Cover of neutral smoke tint perspex. 
Also available for AP75; SL99; 5175 £8.17.6 plus 
10 ¡- cart. 

Stereo 
DIAMOND STYLI 
STA STA STAHC 
GPBI 5T4 ST9 
EV24 GCS i each 
others en request pAp.1 /5 

Countdown SPEAKER 
Teak Cabinet 

P12 insurance 
aG.0 Acari. 7/6 

A speaker of out- li 
standing spec ifl- 
cations and tech- l ̂ ,.t 
nisei merit. Solid _v,( 
teak cabinet size: l4 "x10" s6'. " "'". 
Originally designed for use with 
Countdown stereo budget system 
but now available separately. 

i 

our 

EMI 20w MATCHED 
SPEAKER 
SET 350 
rec. price £12.10. 

- £6.19.6 
plus 7(6p. &p. 

13.5° x 8 -125" shpt. 
cal woofer coupled 
to a coaxially 
mounted 3.125° 
high frequency 
choke and conden- 

ser dividing network. The high tre- 
quency unit has a critically curved 
cone and also uses a high flux 
ceramic magnet. 

Also EMi 450 SPEAKER 
our price 651- plus 7(6 cart. 

rsarre 
SINCLAIR Project 60 

na rs:Mt - SAVE nearly £6 Normal pile* £24.13.0d. 

-.Mt Designed Designed for building into plus 
plinths etc., complete with ,1 -y 10/- 
two Z34 Output stages cart. 

(20 watt) and power supply unit. Send S.A.E. for full technical brochure. 

SINCLAIR 2000 AMPLIFIER SAVE6gns. Our price 23gns. 

Magnetic cartridges lä SONOTONE 
Diamond Ç !t Cartridges ... 
Styli 

95/- 
(Fitted Diamond Styli) 

plus 2 ¡6 P. A p. 
.. (Ceramic) list price 82/- 

Sensitivity: STA SOmV A7 6 
Today's value £6. ` 9TAHC 55mVfemfsec "l 
Stylus replacement l ems minimum at 455 at pins 
can be carried out without removing 1,000Hz measured on 716 
cartridge. Fully guaranteed. Decca SXL2057 P. & p. 

Ronette 105 Stereo cartridge (Sapphire 78 Diamond LP) 25/- 2/6 p. & p. 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEY, 
LONDON, N.8. Tei :'01- 8881662 
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TRANSISTORS etc. 
AC107 3/- 
AC126 213 
AF1]5 3/- 
AF116 3/- 
*AF117 4/- 
BFY18 4/6 
RFY51 4/- 
GETf13 2/$ 

OAS 116 
OAS 16 
0A47 1¡g 
OA81 1/6 
OA85 1f6 
0022 616 

Ó62fi We 
WITH4LEAD8 

0028 
0035 
0C44 
0045 
0070 
0071 
0072 
0073 
0075 
OCBl 

6/6 
91- 
219 
2/5 
2/8 
218 
218 
218 
2)3 
218 

00811) 2/3 
00821) 216 

000169 3/6 

*oc170 4i- 
00171 213 
00202 418 
TK220 116 

General purpose 116 

SILICON DIODE RECTIFIERS -BY 100 -2 /10 EACH 
BIS AMP. SERIES: BYZ13 300 PIV 4/- 131212 000 2IV'5j- 

BY511 900 PIV BJ -. 13Y310 1200 22V 7f- 
THYRISTORS: 5 AMP SERIES 100 PIV 7/6. 200 PIV 9/- 

200 PTY 10/8 400 PIV 12/- 800 PIV 251- 
10 AMP SERIES. 50 PIV 10 /- 100 PIV 12 /- 

(PORTAGE PACKING a INS. ON ALL ABOVE, If- UP TO 11, 12 a OVER PAID 
MULLARD STACK F. W. BRIDGE 12A 100 PIV 8ßJ8 (3 / -) 

ELECTROLYTIC CONDENSERS New tint es 80 types from 2 to 40,0000 
with sizes, make, type price tree for s.a.e. 
SUB -51116 TRANSFORMER: Output (3 (1. for OC72 etc) 2)6 driver, 31- lop to 8 either 1 / -). 
MULTIMETES: 20,0000 /V D.C., 10,00052 /V A.C. 0- 5/25150/500/1K volta D.C. 

-10 /60 /100f50ß /1K volts A.C. 0 -501rA 2.5mA /250mA D.C. 0-6K (2 /6 mega. 10µF- .001mtd /lmid, 20 lox 22d13. Complete with tot leads and instructions - Over load protected 1970 model with every refinement 24.10.0 (216). JUffi0E MODEL 
at 4716 le /t). 1000 í2 /V described in free list. Spec. subject to slight variation. 
SOLDERING IRON. Slim Mod. British High speed, Seim, all parts replaceable, fully 
guaranteed for professional, radio and generai D.I.Y. use, 19/6 (110). 

DIAMOND STYLIIReplaeements for BSIl TCHLP, TC6j8 andTCSLPf8TF.REO: 
COLLARD "O "; RONETTV. 11F40LP; GARRARDGC2LP 

and GCBLP; ACOS GP65 /67: all at 716 each (1 / -). ACOS GP73 and GPOl ; /WAR ST4 (STS. 
ST6), ST8 (STS); 80NOTONE STA, 9TA and 9TAHC; PHILIPS AGSM, 3080, (3063, 
3066, 3301, 3302, 3304), all at 15.1- (1) -). 
DOUBLE DIAMOND Types: if you don't use the 78 side -this is the best buy -now 
available only in ST4 (8T3, STO,). ST9 (ßT8). 9TA. 9TAHC. 3306, GP91 (for G292, 
93 and 94 Cartridges and 02918C for 0P913C cartridges.30 /- each (1 / -) 
SAPPHIRE all the above 7/6 types only, also ACOS GP37 at 8/3 emir (I / -), ACOS G291 
at 716 (1/ -). No other types at prebent, and no 78 rpm available in any type, 

PICK -UP CARTRIDGES All fitted Styli and Standard fittings, Mono GP67f2, 
12/ -. *Stereo compatible -Mono which aim plays 

Stereo records mohaurally with min. wear, GP91 /SC, 21) -. 'latest Stereo GP93, 24/6. 
SCeranic Stereo, top quality for expensive outfits, 0694, 3616. Sonotone stereo 9TAHC 
diamond fitted cartridge 551- (all at 1 /'), More diamond types in list. 
PP3 ELIMINATOR (A.C.) 1716 (1 /0). TWO STATION TRANS. INTER -COM. Excellent baby 
alarm. Instant, easy fitting with leads. plugs and battery-. All you require 52/8 (3) -). 
TRANSISTORISED AMPLIFIER, 3 watt, 9V operation, 4516 (1 /6). 
Extra High Torque MINI- MOTOR. 41 to 12V, 13 x ¡in. 51- (1 / -). 9,000 r.p.m. 
SUBSTITUTION BOXES. Capacitance 2510 (1 /6), Resistance 32/6 (116). Both full range 
and complete. Full details in list. 
TEST PRODS: Flexible, unbreakable 20n. Red and Black leads. this 4fiu. prode, liln, 
pinge 4/9 11/ -). CROC. CLIPS: Plated with screw, or with red /black hurtle°, 6d. each, iii- dog. OH. 
RECORDING TAPE Finest quality British Meter. STANDARD: 5in. 600ft. 7/8 

59ìn, 900ft 10 / -, lin 1209ít. 11/3. LONG PLAY 5in. 900ft 
101 5111. 1200fí. 11/3, Tin. 180011.1$!- Marcel), reel), Still the finest quality and value obtain 
able. 
MICROPHONES-CRYSTAL. MI091, leek, 10/8; MIC4e, curved hand grip 1716; Stick 
'60" 2015; (1 /6 each type). Cream p)abtio hand type with "Strut" stand, switch and 2 leads 
with 2,6 and 3.5 plugs 1218 (1131 Lapel (or hand) with clip 8/8 (1/ -). 03170. Machined metal 
tapered stick type with neck cord and adaptor to fit standard Boor stands. 29/8 (1 /8). 
DYNAMIC; Cream hand /table 1516 (1 /8). M610 501C 52, 39 i- via. with Base. Adaptor 8716 
(216). MS11, similar but fixed on dexbble Swan seek to switch -fitted base 42/0 (2/6). 
CARDIOD DYNAMIC 0MNI- DIRECTIONAL: Flighty successful "BALL- type, 209, 
60K/600 ohms imp., 65.17.6 "Non -directional ball ", switch cord adaptor- DM160- 
23.17.6 (both these types 5 / -). 
MICROPHONE INSERTS: Diameter 1.75in. or 0.9iu., either size 516 (1 / -f. 
SPEAKERS 12in. round, fitted Tweeter, 6W, 3 or 15 (2 (state which), 87/6 (016); or tor 
stereo, 80 /- per páfd (charges paid), 2 }in. 3Sì 7/6 (1f -); Limited quantity powerful 211n. 
FM transistor replacement speaker, high ohms, excellent 5/9 (1 / -). HEADPHONES: 
Stereo Dyn 8 -16 a 681- (3/ -). EARPIECES with lead and min. jack plug, magnetic 119. 
Crystal 4/9 (up to 3 for If- on either). State if 2.5 mm. of 3.5mm, plug required. (Crystal 
3.5mm. only). 
AERIALS CAR TYPES -Telescopic vandal proof locks retracted, 2 keys and all fittings 
27 16 1216) Superior type, stainless steel, slightly longer, 80 /- 12 /6). 
For Portables & F.M. Bets -4- section 6} -23 ", r sliding threaded base, needs }" hole 4/- 

6- section 5f -25r, screw hole in base 4f- 
7-eection 5) -32", screw hale in base 6/6 
10- section, 6/471", screw hole in base 12/8 

DISAPPEARING, with swivel and sliding threaded socket, fixing nut on bottom eectton- 
8- section 5 f -291 ", 9" dia,12f6 

10- section 79 -56 }, }' dia, 1518 
All are strongly plated (P. P. 6 I. on all above, up to three 1/ -) 
SWITCHES; Standard toggle, metal, 210V SA. One hole fixing: SPBT 2 /3, BPDT 219, 
DPf3T 3/- DPDT 313. Slide type, Sub -min. DPDT 1/6 each. Small DPDT 3 way, centre 
"oW" 1 /9, Reed magnetic 011 /02 1/9 (up to three, 1/ -; ld each all additional). Rotary 
Switches etc. in Oat. 
VIBRATORS: Famous makes only, 12 volt 4 pin non- synch, 4 /6. 12 volt 7 pin ayudo. 
12/6 (l /- each either type). No rather types available. 
MAINS NEON TESTER: Fly leads 2/ -. Pocket screwdriver type 3 /8. PLUGS: Std. Jack, 
plastie body 218. Screened 31 -. VALVE HOLDERS; BIG or B9A, Moulded 9d. (all above 
1 / -up to three). Many more British and Continental standard and miniature PLUGS 
SOCKETS detailed in list. Also STANDARD AN)) SURPLUS VOLUME CONTROLS. 
CONNECTING WIRE; b cogs asstd. voile. each 5 yds. Solid Core 219. Flexible 313, Super 
thin for transistor wiring etc. 3/8 (1 /- all types per 5 coils). P1CK -11P WI$E; Twin Super 
thin Plea, Screened, Sheathed, 1/3 yd. (64. up to 6 yds., over 6 yds, post free). TWIN 
MIKE CABLE :113 yd, SINGLE MIKE CABLE: 8d. yd. Both 8ex)bie, screened and sheathed. 
(Up to 3 yds. 8d., each additional yard 14. extra.) 
R.F. FIELD INDICATOR, 5-band with antenna, monitoring crystal earpiece, visible 
indicator etc. 48/6 (3 /6). Detalla in lief, 
RETRACTABLE FLHXISLE LEADS. Space saving "Curly ", many twee in car and home: 
with phono plug each end, 651., 4 /8; 1261., 7/9; With phone plug one end, phono socket 
at other, 6fí., 5 / -, 12ít., $16 (1 /- each all types). 
CAR RADIO: Splendid new All- British dash- mounting radio using Millard transistors and 
circuit. M. and L. wave. Separate speaker and baffle. Absolutely complete for .f- or - chassis, 
£11.11.0 (6/6). A huge anceess since introduction. 
CURRENT LIST: With many more items Bent if requested with all orders or tree for S.A.E. 
(Post free overseas.) This ativeritsement cancels all previous ones and lists supplied prior to 
June 30th, 1970. 

FELSTEAD ELECTRONICS 
(PW33) LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 

TERMS: Cash with order only. No C.O.D. or caller service. Post, packing and insurance 
chargea are shown in brackets after all items. Regret orders under 5/- plus carriage cannot 
be accepted, and a minimum charge of 1f- is now made. Charges apply to G.B. and Eire 
only. Overseas orders welcomed. Air or surface mail at cost. Sent at buyer's risk, unregis- 
tered and uninsured unless specified and min. insurance/reg. fee of 8/2 cent. 
S.A.E. pleats for aft enquiries, otherwise regret canned be replied to. 



Hi -Fi DISCOUNT WAREHOUSES 
All items offered are brand new, latest models in manufac- 

turers' sealed .cartons, Fully guaranteed with after -sales service. 
Complete Free price list of over 800 items on request. 

Rec. Retai! 
Price 

STEREO AMPLIFIERS 
ARENA 210 Ampfifer ,. £34'1 
ARMSTRONG 521 .. .. £52 
DULCI 207 .. .. £25 
DULCI 207M 
GOODMANS Maxamp .. £54 
LEAK Stereo 30 Ptus .. £53 
LEAK Stereo 30 Plus 

in teak case .. .. £55 1 

LEAK Stereo 70 .. £65 
LEAK Stereo 70 in teak case £71 1 

£18 1 

£32 
£73 
£45 
£26 
£62 
£98 

£134 
£45 
£43 
£55 
£59 1 

LINEAR LT,66 
METRO SOUND ST 20 .. 
PHILIPS RH 501 
PHILIPS RH 590 
PHtL3PS RH 580 
PIONEER SA500 
PIONEER SA700 
PIONEER SA900 
PIONEER Reverberation., 
QUAD 33 Pre- amplifier . 

QUAD 303 Main Amplifier 
ROGERS Ravensbourne .. 
ROGERS Ravensbourne 

(cased) ., .. £64 
ROGERS Ravensbrook £44 
ROGERS Ravensbrook 

(cased) 
SINCLAIR 2000 .. 
TELETON 203E 
TRUVOX TSA, 200 

£49 
£30 
£28 
£54 1 

11 

0 
0 

11 

0 
0 
0 

Comet 
Price 

£20 0 
£42 19 
£17 0 
£20 19 
£44 19 
£43 19 

£47 19 
£52 19 
£58 19 
£15 19 
£29 19 
£55 19 
£37 12 
£19 19 
£45 0 
£74 19 
E90 19 
£35 19 
£38 19 
£48 19 
£46 19 

O £45 10 
O £35 19 

O £39 19 
O £24 19 
6 £19 19 
O £34 19 

TUNERS 
ARENA F211 £39 10 0 £33 19 
ARMSTRONG 523 AM /FM £52 9 0 £44 19 
ARMSTRONG 524 FM £40 4 6 £34 99 
ARMSTRONG M8 decoder £9 10 0 £7 19 
DULCI FMT.7FM .. £22 1 0 £17 19 
DULCI FMT.7S Stereo £31 0 0 £25 5 
GOODMANS Stereomax £82 10 5 £71 19 
LEAK Stereofetic Chassis £59 10 0 £53 19 
LEAKStereofetic in teak case £67 3 6 £59 19 
PHILIPS RH 090 ., £39 0 O £31 19 
PIONEER TX500 AM /FM .. £77 18 9 £63 19 
PIONEER TX900 AM /FM .. £153 13 10 £125 0 
QUAD Stereo FM .. .. £51 0 0 £39 19 
ROGERS Ravensbourne .. £01 17 9 £49 19 
ROGERS Ravensbrook .. £45 0 2 £39 19 
ROGERS Ravensbrook 

(cased) .. 151 5 3 £42 19 
SINCLAIR 2000 ,. £2614 6 £19 4 
TRUVOX FM 200 /1C £60 11 10 £39 19 
All above tuners are complete with MPX stare 

decoder 

TUNER /AMPLIFIERS 
ARENA 2400.. £90 
ARENA 2600 Stereo AM /FM £111 
ARENA 2700 Stereo .. £105 
ARENA 71500F .. .. £72 
ARENA 79000 £303 
ARMSTRONG 525 ., £87 1 

ARMSTRONG 526 £93 1 

ARMSTRONG M8 decoder £9 1 

GOODMANS 3000 .. £77 1 

PHILIPS RH781 ,. , .. £74 1 

PHILIPS RH790 .. .. £125 
PHILIPS RH691 £83 
PIONEER KX330 AM /FM /SW £79 1 

PIONEER SX770 AM /FM .. £160 
PIONEER 5X990 AM /FM .. £194 1 

TELETON F.2000 .. .. £51 
TELETON 7ATI .. .. £133 
TELETON R4200 .. £51 1 

TELETON CR /10T .. ., £39 
TELEFON TFS50 .. £74 
All above Tuner Amplifiers are comp] 

decoder 

£71 19 
£94 0 
£85 0 
£59 19 

£258 0 
£68 19 
£79 19 
E7 19 

£66 19 
£54 19 

£101 19 
£70 10 
£62 19 

£129 19 
4155 0 

£37 19 
£85 0 
1542 19 
£29 19 
£59 19 

te with MP 

MAKES 
CARTRIDGES ATID SCOUNT RICES 

PICKUP ARMS 
GOLDRING Lenco L75 ., 
GOLDRING Lance L69 , 

SME 3009 with S2 shelf 
SME 3212 with S2 shell .. 

£12 6 6 £12 10 0 
£9 5 9 £7 0 0 

£31 6 3 £2519 6 
£33 7 3 £28 19 6 

i 

Customers Welcome 
Open Daily to the public from 9 a.m. Closed Tuesday 1 p.m. 
Mon. & Sat. 5 -30 p.m. Open until 8 p.m. Wednesday, Thursday & Friday. 

DELIVERY BY 
SECURICOR 

within 72 hours 
All in -stock items value 
over £50 delivered by 

Securicor within 72 hours. 
(Add 121- only for Securicor delivery) 

All Goods fully insured against 
loss or damage whilst in transit. 

TURNTABLES 
ARENA SP25 with base, cover£22 1 0 £17 19 
GARRARD SP25, fully wired with Goldring G80 

magnetic cartridge, complete with base, ptlnt 
and cover .. Special price £20 10 

GARRARD SP.25 Mk R .. £15 11 4 £10 19 
GARRARD AP.75 £23 16 0 £17 19 
GARRARD SL.55 £13 17 9 £11 12 
GARRARD SL.t0B ., £19 6 5 £14 9 
GARRARD SL.75B ., £35 12 4 £28 19 
GARRARD SL.958 ., £45 9 1 £37 19 
GARRARD 401 .. £31 74 2 £26 10 
GARRARD SL.72B £30 2 0 £24 19 
GARRARD 3500 with GKS 

Cartridge .. .. £15 15 0 £11 19 
COLORING GL69 ., £25 1 6 £21 5 
GOLDRING 69P £33 11 9 £28 19 
GOLDRING GL.75 £36 8 2 £29 19 
GOLDRING 75P £46 18 8 £38 19 
GOLDRING Covers for 69P 

and 75P ., £4 4 3 £3 8 
GOODMANS 3025 .. £37 14 9 £32 19 
PHILIPS 228 .. .. £19 19 6 £16 19 
PHILIPS GA146 ,. £29 19 6 £24 19 
PHILIPS217 .. ,. £32 0 9 £27 4 
PHILIPS 202 Electronic ., £64 0 0 £54 0 
THORENS TO,125 £75 17 8 £59 19 
THORENS 125AB . £120 3 11 £99 19 
THORENS 150A Mk II .. £43 12 7 £32 19 
THORENS 150AB Mk 11 £47 8 7 £40 19 
THORENS TO.124/11 £46 15 10 £39 19 
Bases, plinths, and covers stocked. 

SPEAKERS 
ARENA HT 27 .. 
ARENA HT 28 ,. 
ARENA HT 21 
ARENA HT 7 .. 
ARENA HT 10 .. 
ARENA HT 20 .. 
ARENA HT26 ., 
B 4 W DM3 .. .. 
B &WP2H 
B & W DM1 
CELESTION Ditton 10 
CELESTION Ditton 15 
CELESTION Dittos 

.. £18 18 

.. £17 17 
£10 10 

.. £19 19 
£22 1 

£32 11 
.. £78 15 
.. £63 0 

£94 10 
.. £32 0 
., £21 3 
.. £29 0 

25 ,. £59 17 

GOODMANS Matesta ., £57 0 
GOODMANS Maxim £20 7 

GOODMANS Mezzo tl £30 18 
GOODMANS Magnum -K £40 2 
GOODMANS Marimba ,. £24 0 
GOODMANS Mambo £22 5 
GOODMANS 3005 (pair) £25 0 
KEF Celeste .. ,. £29 0 
KEF Concord .. £43 10 
KEF Concerto .. .. £53 10 
KEF Cresta .. .. .. £22 3 
LEAK Sandwich £45 10 
LEAK Mln!- Sandwich 129,15 
LOWTHER Acousta 

(with PM6) .. .. £45 10 
LOWTHER Acousta 

(with PM7) .. £53 0 
LOWTHER Ideal Baffle .. £35 10 
QUAD Electrostatic ., £65 0 0 
PHILIPS RH 481 .. .. £11 0 0 
PHILIPS RH 482 .. £18 0 0 

£13 19 
£12 15 

£9 5 
£17 O 

£18 19 
£26 19 
£65 19 
£53 6 
£79 e 

£25 19 
£17 S 
£22 10 
£49 0 

£9 1s 
£48 19 
£16 19 
£23 10 
£29 19 
£19 19 
£17 19 
£21 0 
£22 10 
£33 19 
£44 19 
£19 19 
£34 19 
£22 19 

£38 7 

£45 19 
£29 17 
£52 19 

£9 2 
£14 19 

Rec. Retail Come/ 
Price Pike 

WHARFEDALE Speakers 
Airedale .. .. £69 10 £57 14 0 
Denton .. .. £19 0 £14 19 6 
Super Linton .. ,. £22 10 £13 10 0 
Melton £29 10 £22 19 6 
Dovedale 3 .. £3910 £2919 6 Rosedale . £59 19 £48 196 

WHARFEDALE UNIT 
3 Speaker Kit £11 19 £9 19 6 

WHARFEDALE UNIT 
4 Speaker Kit £16 0 £13 10 5 

WHARFEDALE UNIT 
5 Speaker Kit .. £23 10 £19 19 6 

CHASSIS SPEAKERS 
GOODMANS Axiette 8 £7 2 £5 83 
GOODMANS Twinaxíette8 £8 0 £6 8 
GOODMANS Axiom 10 ,. £8 8 £6 14 
GOODMANS Axiom 25f £12 10 £9 7 
GOODMANS Axiom 301 £17 78 £13 8 
GOODMANS Audiom 51 £11 6 £8 9 
GOODMANS Audiom 61 £10 7 £12 5 
GOODMANS Audiom 81 £27 f2 £20 14 
GOODMANS Audiom 91 £31 5 £23 8 
GOODMANS Audiom 91/100 £34 17 £26 2 
GOODMANS ARU 100 .. £3 17 £2 18 
GOODMANS ARU 280 .. £3 17 £2 18 
GOODMANS ARU 480 .. £5 3 £4 1 

GOODMANS ARU 172 . £3 17 £2 18 
GOODMANS Trebax 100 £7 9 £5 11 
GOODMANS Trebax SK /20KL £8 6 £6 6 
GOODMANS Midas £11 4 £8 8 
GOODMANS Attenuator £3 1 £2 6 
GOODMANS Crossover 

Networks X0/950/5000 .. £8 8 £6 6 
GOODMANS Crossover 

Networks X0/950 £6 7 £4 15 
GOODMANS Crossover 

Networks X0/5000 £2 6 £1 14 
WHARFEDALE 8 inch 

Bronze/RS/DO .. £4 8 £3 13 
WHARFEDALE Super 

8lRSDD .. .. £7 12 £6 8 
WHARFEDALE Super 

101RS /DO .. £12 14 £10 10 
WHARFEDALE WMT 1 

Matching Transformer .. i6 13 

141 -F1 STEREO TAPE DECKS 
RECORDERS 
AKAI 1500 .. ., ., £130 
AKAI X -360 ,. .. .. £339 
AKAI X -3600 deck.. .. £290 
AKAI 1710 .. .. .. £109 
AKAI 1800 .. .. £158 
AKAI 150050 .. .. £199 
AKAI 4000 .. .. £124 1 

AKAI 4000 D deck £89 1 

ALBA R22 Battery /Mains.. £50 
BUSH TP SO Cassette Tape 

Recorder ,. £27 1 

FERGUSON 3224 Twin Track £33 14 
FERGUSON 3246 £41 14 
FERGUSON 3247 4 -track .. £47 
FERGUSON 3244 Stereo 

4 -track . £97 18 

GRUNDIG C200 Cassette £37 19 
GRUNDIG TK 120 Continental £39 
GRUNDIG TK 124 .. £44 18 
GRUNDIG TK 144 £49 19 
GRUNDIG 149 .. £57 12 
MARCONI 4218 Stereo tape 

Recorder . .. £89 11 

PHILIPS 3302 Cassette 
Tape Recorder £28 

PHILIPS 4302 Twin Track 
Auto. .. .. £35 17 

PHILIPS 43074 -track .. £49 10 
PHILIPS N4404 

(4 track stereo) .. .. £83 
PHILIPS N4407 Stereo .. £105 
PHILIPS N4300 .. .. £60 10 
TELETON FXB 5700 Stereo £52 10 
TRUVOX PD 102 

Stereo Tape Recorder .. £114 15 

AND TAPE 

£109 0 0 
£284 0 e 
£243 O O 

£85 19 6 
£133 0 0 
£167 0 0 

£59 19 6 
£72 19 6 
£29 19 6 

£24 19 6 

£24 19 6 
£32 19 6 

1 £37 19 ' 6 

£79 19 6 

1 £29 19 6 
5 £29 19 9 

£34 19 6 
£39 19 6 
£47 19 6 

£69 19 6 

7 £21 10 6 

£25 19 6 
£38 19 6 

0 £69 19 6 

0 £89 19 6 
£49 19 6 
£43 19 6 

£79 0 0 

COMET Hi F DISCOUNT WAREHOUSES 
Reservoir Road, Clough Road, Hull HU6 7QD. Tel 4O79ß6 

1 

Customers are welcome to call personally. 
also at 68a Armley Rd (Artist St) Leeds L512 2EF Tel 32055 Ample Car Parking facilities 

Comet guarantee that all prices quoted are genuine. All items offered available at these prices at the time this issue closed for press. Comprehensive Hi -F, 
Add 9i- for post and pecking on all orders. Make cheques, Money Orders payable to "COMET" Catalogue avelleble 5,- 
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CARRIAGE 35/- 

PREMIER STEREO SYSTEM '"ONE" Cunse as of ee all U ansistoi stereo amputer. Garrard 2025 T,C auto 
manual record player unit fitted stereo mono cartridge and mounted in teak finish plinth with per pex cover 
and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play. 
The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick -up, tape and uner also 

tape output socket. Controls: Bass. Treble, Volume, Balance. Selector. Power on off, stereo mono switch. 
Brushed aluminium front panel Black metal case with teakwood ends: Size 12 x 5} x 3fin. high (Amplifier 

available separately if required £14.19.6. Carr. 7116.) 

PREMIER STEREO 
SYSTEM "TWO" 
As system 'ONE' above 
lint with Garrard Soca. 

PR 
PREMIER 45 Gns. Carr. 

CE 

" VERITONEII RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENSILIB ED to ensure the most permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished splice tree finish. Smooth 
output throughout the entire audio range. Double wrapped- attractively boxed. 

LPS 3" 250' P.V.C. 5 ?6 LPG Si" 1200' P.V.C. 12;8 

TT3 a' 450' POLYESTER 718 DTO sr 1800' POLYESTER 2216 
DTS 34" 800' POLYESTER 1116 TT6 sr 2400' POLYESTER 37+6 

SP5 5" 800' P.V.C. 816 OPT 7' 1200' P.V.C. 1216 

LP5 5' 900' P.V.C. 101 - LP7 7" 1800' P.Y.C. 151 - 
0T5 5' 1290' POLYESTER 15/- DT7 7' 2400' POLYESTER 25r- 

TAPE SPOOLS a" 11 -, 5', sr. 7' 119, TT7 7' 5600' POLYESTER 501 - 
Pont and Paehing 3" Ile. 5'. 51', 116, 7" 2i -, (3 reels and over Post Sires). 

TAPE CASSETTES 
C60 

t,nn./ 

716 21nr 

C90t {¡ñ°n) 12/6 áé°' 

C120 lnin.) 17/6 s1`rr 
P. a P. 1f -. 

CASSETTE HEAD CLEANER 
Removes unwanted deposits irony delicate tape heads. 
Fits all cassette recorders. 

1 
# in P. & P. 

10 11 -. 
All cassettes can be supplied with library eases 
at 6d. extra each 

sr 

ED. PREMIER RADIO U, 
TOTTENNAM CtlURT 

23,TOTTENHAM COURT ROAD, LONDON,VV.1 TeI:01-636 3451. -I Pr r 
jSTELFl R O U 
RECORD PLAYER 

Build your Own Hi -Fi Record 

player with -the Serenade 

fully transistorised amplifier 

which comas complete with 
4 -111', s 6" speakers and the 

latest BSA A Speed Stereo) 

Mono Record Changer. 

Advanced solid state amplifies 

only 4-}" deep. 14 transistors 

plus 4 diodes. 'separate Bass 

and 'treble-78 watts total 

power. Frequency response 

50- 15,011 cis. 
EASY TO INSTALL 

NO 'TECHNICAL KNOWLEDGE 

REQUIRED 
Gns. +POP 

171s 

Credit terms available, 

first monthly payment 

£3.61 fdilowed by 9 

monthly payments of 

£3.6.2. ( Total "Credit 

Sale" Price 133.1.1). 

Send £4.3.8 today. 

T - -- 
PLEASE SEND ME 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2 -1D" x 6' speakers and the latest 
SSR Mona /Stereo Record Changer -a complete 
radiogram at half normal price ONLY 

17Transi store /110 diodes £36eo ao 17/6 
10 Watts Total output 

EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
Credit Terms available. First monthly payment 
£4.2.2 followed by 9 monthly payments of £4.2.2. 

(Total "Credit Sale" Price £41.1.1l.) 
Send £4.19.8 today. 

POST 

THIS 
COUPON 

NOW 
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Callers 
Welcome _u_i ma 

FREE DETAILS IF YOUR flANGE 

too CHASE SIDE. SOUTHGATE, Dep. P870 
La N De N. 8.14. TELEPHONE 886 373319666 Miil11.1- MNI ININMI 

neYr bui QUIPM NT E 

20 Watts RMS for 86/ - 
Two O MODULES 

THE 622 POWER AMPLIFIER WITH INTEGRAL PRE -AMPLIFIER 178E8 THE 
LATEST R.C.A. PLASTIC OUTPUT TRANSISTORS -ENABLING OUTPUTS OF 
25 WATTS MUSIC TO BE'OBTAINED FROM A 31' x 2;' (9.5cm x 6.6em) CIRCUIT 
BOARD -RECOMMENDED FOR ECONOMY RI -FI, P.A. APPLICATION OR 
GUITAR AMPLIFIERS. 

10- 30,000 Hz 
M 10 Watts i 1dB. 

Distortion 
0.25% typi- 
cal at 15 
Watts. 

e Power gain 
80dß. 
S5t', oltopera- 
tion 
Load Impe- 
dances 3.15 
ohms. 

Six Transis- 
tor, two 
Diodes. 

Top quality 
components 
throughout. 

POWER AMPLIFIER 3T1 19 ¡6 
500mW for 40mV input 35- 45.000 Hz ALL THESE 
ORGAN MODULE 3TE 1716 POST R MODULES ARE 
Will act as Oscillator or Divider up to 6000 Ha PACKAGE ENCAPSULATED 
MULTI -PURPOSE PRE -AMPLIFIER 18/6 1/- AND WILL 
9 -24V gain variable to 40 dB LIGUNT 0:7 
DUAL VOLTAGE PRE -AMPLIFIER 1716 VEROBOARD 
9 -24V, 200 -500V 26 dB gain. 
TACHOMETER MODULE (any car at all) 1819 

ALL NEWBURY MODULES ARE DESIGNED TO BE INTER- 
CONNECTED WITH EASE 
NEWBURY SOUND EQUIPMENT, 21 LANCASTER CT. 

LANCASTER AVENUE, S.E.27 

We welcome your application problems, but please send an S.A.E. 
with your enquiry. 



1 RC 20 7/- 
Int. Rectifier thyrtstar 
200 pio 1 -2amp (similar 
C10651) 

25+ 6/- 100+ 

;`` °`¿4Cá,`a`^ 
`1q 

ww.4:au 

\AAkt N4, 

= BETTER QUALITY, SERVICE, PRICES& LARGEST STOCKS 
A16175 401- AM006 10;- B3119 11- BSY95 3'2 NKT163 81- NKT351 101- OC70 216 40320 7.3 2N2148 728 3N140 1513 AAY30 1¡7 ASY26 415 BD127 18¡- BSY95A 2111 NKT164 if- NKT352 1716 0071 31- 40323 6'6 2N2160 1419 3N141 1416 AAZ13 312 ASY27 61- B0123 211 BSW41 816 NKT165 6;- NKT361 20/- 0072 4'6 40324 9;3 2N2218 65 3N142 10?9 AC107 7/7 ASY28 4/5 80124 12?- BSW70 5'6 NKT201 6!- NKT362 206- 0074 8,'- 40326 7¡3 2N2368 3,'4 3N743 13i3 AC728 51- ASY29 82.- BOY20 2018 8Y727 41- NKT202 6 - NKF401 1416 0075 4'6 40329 4'9 2N2369 3'4 3N152 1713 AC127 41- ASZ21 7i6 ßF115 5.+- C106F 91- NKT2lli 61- NKT402 15+- 0076 216 40344 Sia 2N2369A 3:11 AA119 2?- AC727Z 9,16 AUY10 301- BF152 1316 C711 16,'- NK1205 61- NKT403 14'9 0077 516 40347 7!6 2N2614 41- AAZ73 2i6 AC128 4/- B1181 101- 8F154 96- C711E 12,'- NK7206 61- NKT404 11f- OC81 4:6 40348 10'3 2N2646 SO- BA110 6- AC176 SI- B2M 122.6 BF159 15:- CRI-051C 81- NKT208 6/- NKT405 111- 00810 31- 403611 816 2N2712 61- BA111 81- AC187 11, B3M 151- BF163 91- CR1-401C 101- NKT210 4¡2 NKT406 9111 0082 51- 40361 916 2N2713 516 13A112 1111- AC188 12- 5108 216 BF167 Si- D13T1 101- NKT211 _ 319 NKT420 23111 0C3213 3?- 40362 1116 2N2904A 91 BA115 1'6 ACY17 5.9 BA111 61- BF173 Si- FST3ISAF 5'- NKT212 32.9 NKT45I 0.71 0083 4i6 40370 6/- 2N2905A 1511 13.4130 31- ACY78 41- BAX73 116 BF178 1016 MJ480 20/6 NKT213 E¡7 NKT452 9i6 oC84 51- 40406 1113 2N2924 4'- BYX10 3;- ACY19 4i- BC107 219 BF179 1216 MJ481 271- NKT214 315 NKT453 616 0C123 71- 40408 10/3 2N2926 BYX361150 2.'6 ACY20 310 BC108 2?9 BFI80 6!- MJ490 22.6 NKT215 37 NKT603F 418 0C139 51- 40462 11i3 Green 2/- BYX38,1300 2;10 ACY21 3150 BC109 T9 BF781 6'6 MJ491 29;6 NKT216 7i6 NKT613F 5'2 0C140 7'- 40467 i6'6 2142926 BYX36?600 319 ACY22 3;9 BC113 51- BF354 71= MPF702 8+8 NKT217 91- NKT654F 42 0C170 51- 40468A T- Yellow 2'- BY270 9> ACY27 3:6 BC116 Si- BF785 8;- MPF103 7?6 NKT218 6;- NKT675 6618 OC711 67- 40602 8'- 2N2925 BYZ72 6.- ACY28 18 BC118 51- BF194 316 MPF104 716 NKT219 4/7 NKT676 51- 0C200 613 2G302 3:9 Orange 611113 5- ACY29 71 BC125 111- 13F200 10¡6 MPF105 8'- NKT221 71- NKT677F 3110 0C201 9:6 2G339A Si- 2N2926 EA403 316 ACY3D 716 BC126 171- BF274 NKT11 76 NKT222 61- NKT703 8= 0C202 181- 2G371 31- Brown 2+'- EC401 5- ACY31 417 BC134 Sr- BFX13 5i- NKT12 55 NKT223 51.- NKT7I3 3?10 0C203 7i6 241-371B 31- 2N3053 45 EC402 
ACY34 3¡S 80135 6i- BFX29 612 NKT32 61- NKT224 3;7 NKT717 5110 0C201 8f- 2G374 51- 2N3054 1216 EB383 ACY35 3!8 BG73S 8i- BFX34 NKT42 6+- NK7225 7!8 NKT734 4'11 OC205 9,'- 2G381 5i- 2N3055 151- OAS ACY36 319 BC137 81 BFX44 81- NKT43 6t- NKT226 11- NKT736 612 0C206 1016 2N385A/ 2N3235 2816 OAIQ ACY39 12/- BC138 121- BFX84 5/2 NKT72 319 NKT227 9!8 NKT773 3¡7 0C207 7?6 2N38aA 15/- 2N3391A 61- OAa7 ACY40 31- BC740 17/3 BFX85 819 NKT73 317 NKT228 618 NKT774 61- OCP71 1916 2N404 4!6 2N3392 51- 0A70 ACV41 31- BC147 2/9 BFX86 4¡11 NKT107 61- NKT229 3.111 NKTO013 8/8 ORP12 9/6 2N696 3f7 2N3393 5/- OA73 
ACY44 8;- BC148 3/3 BFX87 5111 NKT102 61- NKT231 62.- NKY10419 3110 ORP60 81- 2N697 310 2N3525 21/9 0A79 AD140 111- BC149 3/- BFXSS 5?3 NKT103 6.1- NKT232 6f- NKT10519 415 ORP61 8:- 2N698 6!- 2N3702 25 OAS/ AD149 111:6 BC154 121- BFY18 151- NKT104 1- N1(T237 5/9 NKT10339 4/7 ORP63 9, 2N706 214 2N3703 25 ()AID 
AD161 6;- BC167 16 BFY50 4+6 NKT105 61- NKT238 Ei- NKT10439 515 P345A 3;9 2N706A 2!6 2N3704 312 OAS() AD162 8- 8C168 3¡9 BFY51 3+9 NKT1O6 6;- NKT239 4/- NKT12329 615 RAS310AF 61- 2N700 313 2N3705 2!8 OA91 
A01140 72;5 BC169 3/9 BFY52 416 NKT107 61- NKT240 3110 NKT12429 1016 RAS5l16AF15/- 2N709 815 2N3706 213 0A95 ADZ17 321- BC171 2i- BFY53 312 NKT108 6:1- NKT241 3/9 NKT13329 3/11 RS220F 4?- 2N711 15 2N3707 2110 0A200 
AF1O2 12/6 BC182L 213 BFYgO 2416 NKT109 6¡- NKT242 2111 NKT13429 3.'(1 SIM 19/- 2N711A 76 2N3708 1110 0A2112 AF706 7/8 BC183L 1/40 BFW57 5!- NKT121 10.'6 NKT243 12l- NKTt6229 3?5 54M 3316 2N743 446 2N3709 2.1- 0A211 
AF114 51- BC184L 31- BFW58 S/6 NKT122 101- NKT244 3/1 NKT20329 618 ST140 3f- 2N744 6,'- 2N3710 L3 oAZ234 10:- AF715 51- 8C212L 314 BFW59 SI- NKT123 92.6 NKT245 3/- NKT20339 614 ST141 51- 2N911 t01- 2143717 21 0AZ247 101- 
AF716 5i- BCY10 10?- BFWfiO 4?6 NKT124 6¡5 NKT262 4f3 NKT35219 1519 $T2 919 2N914 3171 2N3819 T?- SD19 7d 
AF117 0/- BCY12 12!- BLY47 3113 NKT125 416 NKT263 4fe 0079 5?- 11407 918 2N918 8/5 2N3820 7819 16716 121- 
AF118 8110 BCY30 51- BS05 101- NKT126 4/- NKT264 4+3 0C20 1616 TIS44 1q 2N929 513 2N3826 61- N34A 4.1- 
AF121 6!- BCY31 516 BSX19 3;3 NKTI27 10/6 NKT265 516 0C22 81- TIP31A 1214 2N930 6i- 2N38fi6 25..1- Nfio 4i- 
AF124 412 BCY32 101- BSX20 313 NKT728 101- NKT270 61- 0C23 8!- TIP32A I4110 2141131 6111 2N4037 751- N64 if- 
AF725 412 BCY33 41- BSX21 7/6 NKT129 8f6 NKT271 2?70 0C24 f?- V205 2DI- 2N1732 719 2N4058 3,14 N82A 916 
AF126 316 BCY34 51- BSX60 1217 NKT135 61 NKT272 2/10 0C25 1716 V405A 0/3 2141302 317 2N4061 41- N87A 415 
AF727 313 BCY38 6,1- BSX61 7.1 NKT137 e!1 NKT273 318 0C26 81 40250. 1119 2141303 317 2N4062 416 N191 51- 
AF178 91 BCY40 101- BSX76 41- NKT141 116 NKT274 210 0C28 121- 40309 81 2N1304 411 2614287 3r- N914 11 
AF179 1126 BCY42 4;- BSX77 6f- NKT142 10f- NKT275 314 0C29 151= 40310 91- 2N1305 4¡tt 2N4288 3'- N4148 1/9 
AF180 1216 8CY43 4'- BSX78 62.6 NKT143 9f6 NKT276 316 0C35 91- 40311 619 2N7306 6,1- 2N4289 3i- 544 1!9 
AF181 816 BCYS4 7/6 BSY27 4/- NKT144 8,'- NK1279A 216 0C36 12/8 40312 9f8 2N1307 6f- 2N4290 31- 5103 4/3 AF186W 9i- BCY70 3/10 BSY29 51- NKT151 6!- NKT281 51- 0C41 4;6 40314 713 2N1308 61- 2N4291 3f- 5113 414 AF186G 91- BCY71 71 BSY32 5.+- NKT153 

61- 

NKT301 1St- 0C42 4/6 40345 7/3 2141309 6/3 2144292 32.- 8130 
5 

2r- AF239 716 BCY72 312 BSY36 !- NK7154 6!- NKT302 12/S 0C43 4/6 40316 9f3 2141613 415 2144871 6,19 8131 216 AFY19 225 BCY87 86`9 3SY37 51- 14K1161 81- NKT303 17/8 0C44 3!- 40317 7f3 2141711 5/1 28104 1216 S132 21- 
AFZ11 ,,._B'-_BCZ11 716 135)58 41- NKT162 6+- 14K1304 9110 0C45 3f- 40319 1019 2142147 1613 314123 13/9 .5420R 6:3 

2'- 
81- 

Bc I 07/8/9 2/9 
NPN Planar transistors 
BC107 

6 9 25 +25 100+212 
äC105 25 +2 +3100 +5 /- 

2N4871 6/9 
Motorola unilanction 

25+ 519 100+ 4+9 

2N3055 15/- 
115 watt silicon power 
transistor 

25+ 13//- 100+ 111- 

2N292ó 2/_ 
NPN Planar transistors 

25+ 1:8 100+ 1 6 

BY 127 4+/- 
Mallard Plastic HV 
rectifier 800 ply 1 amp 
(similar BY100 etc.) 

25+ 13 100+ 1'- 

2N38I9 7/- 
Texas FET 

25+ 51- 1110+ 5:3 

ADI6I/2 10/- 
StemensfTetefun ken 
NPN/PNP output pair 

25+ 91- 100+ 81- 

OCP 71 19j6 
Mallard Phototransistor 
2511713 100(E 14,9 

NE55011 PHASE 
LOCKED LOOP 
The Phase Inched loop 
is a Circuit concept 
similar to a receiver in 
that one signal can be 
selected from many 
and information derived 
from the signal al/ with- 
out tuned circuits. 
A complete system in 
one 16 lead OIL package 
The 1465636 PLL costs 
£12.0.19d. in small 
quantities. We don't 
expect you be pay that 
without knowing what 
the PLL can do -write 
now for free data. 

SILICON RECTIFIERS 
t Amp Miniature Moulded Junction 
Rectifiers. 

P.I.V. 1-24 25-99 100+ 
íN4001 50 
1144002 100 
1144003 200 
1144004 400 
1144005 600 
1144006 800 
1144007 1000 

1/6 1/5 1/4 
2f- 1/10 118 
2?6 214 2/2 
2/9 2?8 277 
31- 2,171 2f9 
366 313 31- 
319 3/4 3t- 

DISCOUNT: Quantities of differ- 
ent 1144000 series may be combined 
to qualify for the quantity discount 
prices quoted example: 101N4001 
15, 101N4002 1/10, 511144007 4'9 
(25 total pieces). 
In the event of any 1144000 series 
going temporarily out of stock we 
reserve the right to send higher 
voltage types at no extra charge. 
1000+ á over prices on application. 

ZENER DIODES 
400mW 10ce GLASS CASE. 
TEXAS Mfr. 
1S2038 3.6 volt 152082 8.2 volt 
152039 3.9 volt 152100 10 volt 
152043 4,3 volt 182110 11 volt 
1 52047 4.7 volt 152120 12 volt 
152056 5.6 volt 152160 16 volt 
152062 6.2 volt 152180 18 volt 
152068 6.8 volt 152270 27 volt 
152075 7.5 volt 1S2300 30 volt 
PRICES: 1-24 3'S22-992/9 100+2 3 

' NEWS NEWS NEWS NEWS... 
L.S.T. Electronic Components Limited are treed tó announce their 
official appointment by Newmarket Transistors Ltd. -All Newmarket 
products now available at Industrial User prices. All R.C.A. Semi- 
conductors and Integrated circuits now also available from L.S.T. 
at Industrial User prices. Many Dullard. General Electric. Texas 
types also 0e stock at LST at Industrial User prices and baiter. 
And what's more our Retail catalogue is free to all. !slue resistors, 
Mallard Capacitors, Ver0b0ard, Repartee coils and other misc. 
components stocked in large quantities. Official International 
Rectifier Semiconductor Centre stockists. 

INTEGRATED CIRCUITS 
Some R.C.A. Linear types 

CA3005 2316 CA3022 26.'- CA3041 21 9 
CA3011 1419 CA3023 25.3 CA3042 2119 
CA3012 1719 CA3026 201- CA3043 276 
CA3013 21?- CA3028A 1419 CA3044 
CA3014 2429 CA3028B 211- CA3045 24.5 
CA3018 119 CA3035 244 CA3046 151 
CA3020 25;3 CA3036 146 CA3048 40 ;9 
CA3021 31/3 CA3039 1619 CA3051 2119 

Application notes for CA series 26d. per copy. 
IC10 Sinclair Audio Amp 59:6 TAA263 Millard Linear 15:- 
PA230 GE IC Preamplifier 20,- TAA293 Dullard Gen. Purp. 
PA234 GE IC 1 Watt Amp 20;- Amp, 20'- 
PA237 GE IC 2 Watt Amp 32.6 TAA310 Record/Playback Amp 
PA246 GE IC 5 Watt Amp 52ió 
PA424 GE IC Zero Voltage TAA320 MOS LF Amplifier 131 - 

Switch 431- TAD100 Mallard IC receiver 45'- 
5L403A Messy Watt Amp 4216 31484 GE Silicon controlled 
SL702C Plessy Linear 29:6 switch 26.- 

Data sheets 11- (5L403A 216d. IC10 data riot sold separately) 
FAIRCHILD MICRO -LOGIC 

1-6 7 -11 12+ 
uL900 8'9 9/- 6,- 
u1914 919 91- 8,- 
uL923 1216 1119 11./'- 

Data and circuits (5 pages) 216. DIL adaptors ?spreaders 11 each. 

';Ices quoted are current at time of going to press E & 0E, and may be subject to variation wit ou 
notice -Items listed not in current production will be withdrawn when stocks advertised are sold. 
Semiconductors offered carry full Manufacturers guarantee where applicable, Data sheets will be 
supplied on request 11- per copy. Price breaks apply al 25+ á 100 +. Please contact Sales Dept. for 
Price á Ava33abt13iy. 'Terms of Business: Retail Mail orders -cash with order only please. Trade: 
Nett Monthly Account on receipt of satisfactory references. Despatch: Goods quoted ex stock are 
normally despatched within one working day by first class post. Export orders and enquiries par- 
ticularly welcome. Cables LESTROCO BRENTWOOD. Post á Packing allow 1? -per order inland, 

12'- u , 

Address your order to: 
L.S.T. ELECTRONIC COMPONENTS LTD. 
7 COPTFOLD ROAD, BRENTWOOD ESSEX 
'Phone: Brentwood 226470/1 
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BELCO AF -5A 
SOLID STATE SINE SQUARE 

WAVE C.R. OSCILLATOR 
Sine 18- 200,000 Hz; Square 18- 50,000 Hz 
Output max d lt (10 K ohnixl 

Operation in 
tern) batteries 
Attractive 2- 
tone case 71- 

x 2 ". 
Price £17.10.0. 
Carr. 3/6. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7-8 Mc/e. 
Operation on 6 volts D.C. 
Ideal for amateur use. 
Available in good used con- 
dition. £5.19.0. Carr. 7/8. 
Or brand new with acces- 
sories. £7.10.6. Carr. -7/0. 

CLASS D WAVEMETERS No. 2 

Crystal controlled. 1.2 -19 M0 /s. Mains or 
121'. D.C. operation. Complete with calibra. 
Mon charts. Excellent condition. 918.10,0, 
Carr. 301 - 

R209 Mk II 
COMMUNICATION RECEIVER 
11 valve high grade communication receiver 
cultable tor tropical use. 1.20 Mc /e on 4 bande - 
AM/CW /FM operation. Incorporates pre- 
cision vernier driver, B.Y.O.. aerial trim- 

mer, internal 
speaker and 
12v, D.C. 
internal po- 
wer supply. 
Supplied 
in excellent 
.-o adi tin n, 
fully tested 
and checked 
115.0.0. 
(.'arr. 20/ -. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general peer - 

pose BIB oacilloseope, 
T.B. 2 cps -750 Keys. 
Bandwidth 5.5 Mo /e, 
Sensitivity 33mV /C31. 
Operating voltage 01710r 
2001250V. A.C. Supplied 
in excellent working enn- 
diticn. £22.10.0. 
Carriage 30/ -, 

MARCONI 

1/44 /T095ó 
AP Absorption 

Wattmeter 

µ /watt to fi watts. 

920. Carr. 10/ -. 

SOLARTRON CD 71152 

Double Beam Oscilloscopes 

D.C. to 9 Mo/&. Perfect order £65. Carr. 501- 

TO -3 PORTABLE OSCILLOSCOPE 
Sin. tube. Y amp. Sensiti- 
vity 0.1v p -p /CM. Band- 
width 15 cps -13 MHz. 
Input imp. 2 meg R 25pF 
X amp. sensitivity 0.9v. 
p -p/CM. Bandwidth 1.5 cps 
-8001iBe. Input imp. 2 
meg 1) 20pF. Time base. 
5 ranges 10 cps -300 KHz. 
Synchronization. Internal/ 

external. illuminated scale 140 x 215 x 330 
mm. Weight 151 Ib. 220/240V. A.C. Supplied 
brand new with handbook. 9$7.10.0. Carr. 
10% 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A new portable 
bridgeoffering ex. 
relient range and 
accuracy at low 
Cost. Ranges: R. 
111 -11.1 meg SI 
6 Ranges ±1% 
L.1 u H 111 
HENRYS 6 Ran - 
ges -I% C. 10pF 
± 1110enFd. 6 

Ranges +2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges +1%. Bridge voltage at 
1,000 cps. Operated from 9 volte. 100µA. 
Meter indication. Attractive 2 tone metal 
ease. Size 71 x 5 x tin. 920. P. a P. 2 / -. 
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UNR -30 4 -BAND COMMUNICATION RECEIVER 

Covering 050 Kcs -30 Mc /s. Incorporate, BFO. Built 
ie speaker and phone jack. Metal cabinet. Operation 
220/240V. A.C. Supplied brand new. guaranteed with 
instructions. Carr. 7/6. a ß g ns. 
TRIO 78.810 New Amateur Band 10 -80E 
Metre Receiver in stock. 977.10.0_ 

CRYSTAL CALIBRATORS NO. IO 

LAFAYEITE SOLED STATE HA600 RECEIVER 
- 

111: 
C. 

{{ ~ 

o 

5 BAND AM /CW /SBB AMATEUR AND SHORT 
and 550 Kele -30 s W AVE 150 Kole -400 B Ws 

le E T front end 2 mechanical Biters Huge 
dial Product detector Variable BFO 
Moler limiter S meter 24i0 Dandepread 
220V. A.C./12V. D.C. neg. earth operation RF 

lbs. EXCEPTIONAL VALUE. £45. Carr. 10/e 
B.A.E. for full detalle. 

LAFAYETTE HA -800 SOLID STATE 
AMATEUR COMMUNICATION RECEIVER 
Six bands 3.5-4, 7-7.3, 14- 14.35, 21- 2145, 28 -29.7, 50 -5 4Mc /a. Dual courersion On all 
bands. 2 x 455 Reis mechanical filtere. FET front end, product detector, variable BFO, 
100Ke /e crystal calibrator. `S' Meter. Huge slide rule dial. Operation 290V AC or 12V 
DC. Size 15 et 91 X 8 #in. Complete with Instruction manual, £57.10.0 Cm. Paid. 100Kele 
crystal 39/6 extra. 

VARIABLE TRANSFORMERS 
Input 230v. A.C. 50/60 ne. 
Output variable 0 -260v. 

BENCH MOUNTING 
I amp £5.10.0. 8 amp £14.10.0. 
28 amp £6.15.0. 10 amp 618.10.0. 
5 amp £9.15.0. 20 amp 987. 0.0, 

PANEL MOUNTING 
1 amp £5.10.0. 25 amp t6.12.6. 

B.C. 221 FREQUENCY 
METERS 

latest release 
125 KHz -20 MHz 
Excellent condition 

Fully tested and checked and 
complete with calibrator chart.. 

127.10.0 each. Carr. t0 /- 
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RECEIVER MODEL 9R -59DE 
4 band receiver covering 550 Kole to 20 Mc /e 

. continuous and eieotrlcal bendepread on 10 ,15, 20, 
, 46 and 80 metres. 8 valve plus 7 diode circuit, 
. 418. ohm output and phone jack. BSB -CW ANL 

Variable BFO B meter Sep. bandaprrad 
dial IF 455 Kc /e Audio Output 1.5 W. 
Variable RF and AP gain controle. 1151250V. 
A.C. Mains. Beautifully designed. Stec 7 x 15 x 

I tin. WV, i, tr.,.,I r anus,' and service data. 049, carriage paid. TRIO COMOSUNI - 
CATION TYPE HEADPHONES. Normally 05.19.6. OUR PRICE 1815.0 If purchased with 
above racier, r. 

TRIO JR. 500SE 10 -80 Metre 
Receiver î69.10.0 

TRIO TS 510 AMATEUR TRANS- 
CEIVER with ,Outlier and mains P.B.U. 

6812. IN STOCKS 

ii II 
l 

i 
,lli:,Ii, 

- e.- RCA COMMUNICATIONS 
a '. RECEIVERS AR88D 

14117', 

Latest release by ministry BRAND NEW in original 
' IIII 

r 
iiIfi 

moat. 110.250v. A.C. operation. Frequency in 6 

ut 
Bands. 636 Mole --32 Mete continuous. Output im- 
pedance 

VIII NIII SIIIINN- 
-. pedance 2-5.600 ohms. Incorporating crystal filter, 

notee limiter, variable BFO, variable selectivity, etc. 
Price £85.0.0. Carr. £2. 

LAFAYETTE PF -60 SOLIO STATE VHF FM RECEIVER 
A completely new transistorised receiver covering \ - _ --n'T' = ` 
112 -174 Mc /e. Fully tunable or crystal controlled I -^ 11:. ;III 

(not eupplied) for fixed Irequency operation. In- EN M 'r - ;t 

crporatea 4 INTEGRATED CIRCUITS. Built .1 

In speaker and illuminated dial. Squelch and vol. , 

ume controls. Tape recorder output. 75 Cl aerial f1li`° 

input. Headphone jack. Operation 230V. A.C.¡ ) afI 
12V. D.C. Neg. earth. £87.10.0. Carr. 10/-, - -.. - . - - - - -- - 

" = - 

Plat ÌÌÌiiir 
," _; ., .. 

...:. ; 

iñmliil gr'.' 

- 

, 

TELETON CR -10T AM!FM STEREO TUNER AMPLIFIER 
A new model from Teleton. 31 solid 

- - =._ state devices. 4 + 4 watt output. 
'_-- - Inputs for ceramicloryetal cartridge. 

AM 540- 1.600KHz 
- 

Frequency range 
PM 88- 1081LYHz. Automatic FM 
Stereo reception. Stereo Indicator. 
Controls: Tuning, function selector, 
Tone and R & L volume eoatrola. 
AFC switch, Stereo headphone socket. 
Size 119 X 3 #" x 9f' sporca. 

- = 

+9 4 ~ 
- -- - - - PRICE £84.0.0. Carr. 7/0. 

; 
., 
.... .. 8íi 
. Q'" . 

' :H 
;..'.. °...::':_:.: -: 

SQ.eA 401- 
60.0.60µA 27/6 
100µA CM 
100.0100µA 35 /- 
200µA 351- 
600µA 40/- 

FULL RANGE 

CLEAR PLASTIC PANEL METERS 
Must grade quality Moving Coil panel meters. Type MR 38r. 
1-Win. square fronts. 
500- 0500µA27 /8 50mA 27/6 150V. D.C...97 /8 
lmA 97 /8 100HA ....5716 300V. D.C...2716 
1.0.1mA 0716 150mA 27 /8 500V. 13.C...27/6 
2mA 27/8 200m4 27/6 750V. D.C...27/6 
6mÁ 2718 300mÁ 87l8 152. A.C....27l6 
lOneA 2716 500mA 2718 50V. A.C. ..27/6 
750mA 2716 3V. D.C. ..27/0 150V. A.C.. -2716 
1 amp 27 /6 10V. D.C. ..2718 300V. A.C...27 /6 
2 amp 27/6 15V. D.C. -27/6 500V. A.C...27 /0 
5 amp 27)6 20V. D.C. ..97 /O S meter 1mA 32 /- 
20mA 27/8 100V. D.C....27 /6 VU meter ..42/- 

OP OTHER SIZES IN STOCK. BEND S.A.E. FOR LEAFLET 

Variablevoltage TRANSFORMERS = 
Brand new, guaranteed and carriage paid. ;__._ 
High quality conetructlon. Input 130V. 50 -60 cycles. 
Output full variable from 0.260 volts. Bulk quantities available. , +I'I 

iI 
1 amp. -95.10.0: 25 troop- 95.15,0: 5 amp -89.15.0: II;I .lr 
8 amp. -£14.10.0: 10 amp-118.10,0: 12 amp- 981.0,0: a 

Small portable 
crystal controlled 
wavemeter. She 
7 x 70 x 4id, 
Frequency range 
200 Ke /a -70 Mo). 
(up te 30 die /e on 
harmonics). 
Calibrated dial. 
Power require 
ruent, 300V. D.C. 
15mÁ and 12V. 
D.C. 0.3A. 

Excellent condition. $0 /6. Carr. 7/6. 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
.01 /003 /l) -3/1/3110130 /100 
300V. R.N.S. 4ope:I -2 Ws. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instrdetiens. 
Operation 2305'. A.C. £17.10.0 
Carr. 5/ -. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

Frequency 0-20 KO. on 2 ranges. Output 
G001ì or ák11. Operation 200 /2502. AC. 
Supplied in perfect order. 212.10.0 Carr. 1051 -, 

TE -65 VALVE VOLTMETER 
High quality lnatrument 
with 28 rangea. D.C.volte 
1.5- 1,500v. A.C. volte 
1.5- 1,500v. Resistance 
up to 1,000 rnegohma. 
200/240v. A.C. operation. 
Complet with probe and 
instructions. 
£17.10.0. P. 2e P. 61 -. 
Additional probes atafl- 
able: 10,b0, 42/6.10 V.501- 

COSSOR 1049 DOUBLE 
BEAM OSCILLOSCOPES 

D.C. coupled. Band width 1KC /e, Ferlent 
order. £25_ Carr. 90 1-. 

AM /FM SIGNAL GENERATORS 
Oscillator Test No. 
2. A high quality 
precision instru- 
ment made for the 
ministry by Airmec. 
Frequency coverage 
20-80 Mc /s. AM 
CW /FM. Incar- 

purates precision dial, level meter, precision 
attenuator 1µV- l00mV. Operation from 12 
volt D.C. or 01110/2001250 volt A.C. Size 
12 x 81 x gin. Supplied in brand new con. 
dition complete with all connectors toffy 
tested. £45. Carr. 20/ -. 

EDDYSTONE VHF RECEIVERS Model 77011. 
19 -185 Mc /e. Excellent condition. £150. 

RUSSIAN C1 -16 DOUBLE 
BEAM OSCILLOSCOPES 

6 MHz Pass Band. Separate TI, Y2 ampli- 
fiers. Calibrated triggered sweep from -2 reo 
to 100 milli ego /Cm. 
Supplied complete with all aocessoriea and 
instructions £87. Carr. Paid. 

TE -16A Transistorised 
Signal Generator- 5 ranges 
400klz- -30mUz. An 
inexpensive instrument 
for the handyman Oper- 
ates on 0v battery. Wide 
easy to read scale. 
800k He modulation. 
5.1 x 5; x 39-ín. 
Complete with instruc- 
tions and leads. £7.18.6. 
P. & P. 4 / -. 

HOSIDEN DH -08S 
DE -LUXE STEREO 
HEADPHONES 
Features unique mech- 
anical 2 wav unite and 
fitted adluetable level 
controls. 8 ohm fne- 
pedance. 20- 20,000cpe. 
Complete with spring 
lead & stereo jack plug 
97.10.8. P. & P. 2/6. 

AUTO TRANSFORMERS 
0/115/230V. Step up or atop don-e. Pally 
ehrouded. 

150 W. £2, 2,8. P, & P. 3/6. 
300 W. 93, 5.0, P. & P. 4/6. 
500 W. 14,10.0. P. & P. 6/6. 

1,000 W. £6.10.0. P. & P. 7/6. 
1,500 W. £7,10.0. P. & P. 8/6. 
7,500 W. 915.10.0. P. 1 P. 20:-. 

G. W. SMITH 
Er CO (RADIO) LTD. 
Also see oppos. page 



ARF -100 COMBINED AF -RD 
SIGNAL GENERATOR 

A.F. SINE WAVE 
20 - 200,000 c /a. 
Square wave 20 
30.000 cis. 0/ P. 
SIGH IMP. 91V. 
P /P0000) 3.8V. PIP 
TF 100 Ke /e -300 
Mo /s. Variable R.P. 

attenuation iftt/ext. modulation. incopor- 
ates dual purpose meter to monitor AP out- 
put and % mod. on R.P. 920/940V. A.C. 
502.10.0. Care. 7/6. 

TE -20 RF SIGNAL GENERATOR 
Accurate wide range n /gnat generator cover- 

ing 120 kc /a-260 
More on 6 bands. 
finally calibrated 
variable 11 F. at. 
tennator. Operation 
900/240V a-c. 
Brand new with in- 
struction. 218.0.0. 
P. & P. 7/6. S.A.K. 
for details. 

PEAK .4017ND PRODUCTS. Pull range of 
Amplifiers, Kits, Speakers, in stock. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20c /a to 200 
ko /a on 4 bands. 
Square: 20cí8 to 

W 30 Ica /e. Output 
impedance 6,000 
ohms, 200/250V. 
A.C. Supplied 
bread now and 
guaranteed with 
iuetrnctlon man- 

ual and leads. £18.10 0. Carr, 7 /0. 

MARCONI TP142E DISTORTION FACTOR 
METERS. Exaellel.t condition. 'Folly tested, 
220. Carr. 15/ -. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2000 ruFd 
2 ohms 200 imp 
ohms.Aleo checks 
impedance, turne 
ratio, intonation, 
200/200V. A.C. 
Brand New 
£17.10.0 
Garr. 716. 

The iateet eQihun grviny fu1l. 
details of a w(!tprehenofve 
range. of 

WEN1rß 

T 

= 

.:. 

Oy%COtPOlh4 

l 
éIPMENT dwpQ 

. 

tn8.el+ctssa n: of 

1te1}it, na ai 

rnHS 
prko;r 

VALII6 ;10f: 

SEND NOW-ONLY 715 P&v116. 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS 
101.x- stereo 07.10.8 SL7213 £26.0.0 
4014í Il stereo £8.8.0 AP75 £18.19.6 
20255T/C stereo 58.17.6 6E76 025.1.94 
3000 etereo £0.19.6 8L7514 £28,0.0 
SP25 Rk II 6119.6 529GB 235.0.0 
82.55 21112.6 A770/11 211.19.8 
5L6011 214.19.6 401 225.0.0 
Carriage 7/5 extra earth item. 
TEAK PLINTHS & PERSPEX COVERS 
1, For SPI /, 8262, 8E45, 3000, 2025 T/C 

2026, 1000. 88.10.0 
2. For AP75, 8275, 8201 £5.10.6. 
3. Por SPIS etc. to operate with lid in place £5.18.8. 

Carriage 7/6 extra each type. Pull range 91 Garrard accessories available. 

SPECIAL OFFER& 
Garrard SPe25 fitted Gabbing 
0800 cartridge and wooden plinth. 
Total Bat- price 809.84. 

OUR £19.15.0 Carr. 

COLRING 07,60 fitted Goldring 
01800 Cartridge complete with de- 
luxe bese and cover. 
Total lint price £50.16.11, 

Ora £3ß Cart. 

RTC240 4 -TRACS TAPE 2ECH 
British Made 
Speede II ", sr. 
7+" P.B. Marriott 
Heads. 7° reel 
aine. Push But. 
ton controls, tally 
interinoldng: Site 
13" + 10" + If" 
above unit plate, 
4f" below. Pall 
imstructione. 
£13.19.6 Carr. 7/6 

AVO CT471A MULTIMETER 
Battery operated, folly transistorised' 
Sensitivity 100mß /r 
Ileastlrea AC/DO Voltage" ratty' to 1,200v. 
AC/DC Cornent 122í to 1.2 Amp, 
Reelstanne 12 ohm to 120 m11 
17V, VHF, UHF Voltage with nmltiplfor 
4v to 400v ap to 80 Me /a, 40mV to 4e- up to 
1,000 Mole. 
Offered In perfect condition. 
£58 each. Carr. 10/- 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over arraaiugIv 
ling distance. Separate coil 
and preen to talk buttons. 
:t.wire conilecttnn, 1000'6 of 
applicatienfa, Beautifully Iln- 
inbed In ebony. Supplies] 
complete with balteriea and 
wall hraekets. 
68.19.6..P. & P. ale. 

SINCLAIR EQUIPMENT 
Project 80. Package offers, 

2 x 730 amplifier, stem 60 pre -amp, 
1.255 power meanly. £19.0.0. 

Carr. 7 /6. Or with P26 power 
eunnlY 561. t)arr. 7/6. 

2 u ZOO amplifier, stereo 
80 pre -amp, PL8 power 
supply. 021.10.0. Carr. 
716. 

Transformer 4 PES. 69/0 extra. 
Add to any of the above £4.17.8 for active 
filter omit and 818 for a pair of Q18 speaker's. 
All other Sinclair products in stack 

2,000 amplifier A2$. Carr. 7/6. 
11002erir. amplifier 546. tiarr. 7 /6. 

SOLID STATE VARIABLE A.0 
VOLTAGE REGULATORS 

Compact and panel 
mounting. Ideal for con 
tral of lamps, dr111e. 
electrical apptianeea eta. 
luput 230/240v. A.C. 
Output eontinuouely 
variable from 20e -230v. 
Olodel MR 2305 5 amp 
O8 x 46 x 4Omm £8.7.6 
Model MV. '2310 10 amp 
30 a 68 x 80111111 611.19.6 
Postage 2/6 

MULTIMETERS far E purpose/ 

TO -2 PORTABLE OSCILLOSCOPE 
A general purpose loa 
coat ecommry oscillomrye 
for everyday use. Y amp. 
Bandwidth 2 CPS-1 DEM. 
Input imp. 2 meg f2 2h 
P.P. Illmulnabed scale. 
lin, tube. 115 x ISO n 
2a0mm. Weight 81k. 
220/240 V mu Supplied 
brand new with hand- 
book. 222.10.0. Carr. 10/, 

ADVANCE TEST EQUIPMENT 
Brand new and hazed in original sealed 
cartons 
JIB. AUDIO SIGNAL GENERATOR. 
15 c/a to 30 Kckr. Sine wave. Output 600 
ohms or ä ohms 830.0.0, 
VM79. VHF MILLIVOLT METER. 
100 Kc /e to 1,000 Me/s. AC, lOruV to 3v. 
DC. 10 mV to 3v. Current 0.01 oA to 0.3 
met. Resistance 1 Ohm to 10 nlegohm. 
£125.0.0. 
TTIS. TRANSISTOR TESTER. Full ranee 
of facillliea ter testing PDT' or NPK tren- 

letore in or out of circuit. 
£87,10.0. 
Carriage 10/- per item. 

HOSIDEN DHO4S 2 -WAY STEREO 
HEADSETS 

Bach headphone con- 
tains on 21in. woofer 
and a 41u. tweeter. 
Built in individual 
level controls. 81ì imp. 
23- 18,0000 /e with cable 
and etereo plug, 25,19.8. 
P. & P, 2/0. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine. 
1 Ha to 100 KHt. 

Output 
Square 

0 
Ha 

a 
20 20 

KHz. 
(10 K ohms). Opera- 
tion 220/240v. AC. 
Sim 218mm x 150inm s 
120mm. 
Price 527.10.0. Carr. 5/- 

TE-51. NEW 20,00013/ 
VOLT MULTIMETER 
with O4'erOoad protection 
and mirror scale. 0/6/601 
120/1,200v. A.C. 0/3/30/ 
80/300/60013.000n-, L.C. 
0.60µA /I/300mA. D.C. 
0 /60K /O meg. oleo. 88/8. 
P. 0e P. 2.6. 

MODEL AS -100D. 1.00K 
1) /VOLT. Sin. mirror 

male. .Built -br meter 

120/300/800/1,200v 
/12 0/ D D.C. 

0/6 /30/120 J R00 /600v 
A.C. 0 /10µA /6/80/300 
mA/12 amp- 0 /2K/200K 
12M/200M12 -20 to 
+ 17410. £13.10.0. P. & 
P, 30. 

MODEL TE-80 50,000 OPV 
mirror scale overload pro- 
tection 0/3/12/60/300/600/ 
1200v, D.C.0/6/80/120/300/ 
1200v. D.C. 03/6/60/600 
mA. D.C. 161E/160K11,6/ 
16mreg D. -20 to +63413. 
6710.0. P. & P. 3/ 

MODEL T10-70. 30,000 
OPV. 0/3/15160/300/600 
11200v D.C. 0/6/30/1201 
80011200v A.C. 0/30µA 
l3¡30/306rnA 0/16x/160 
x¡¡1181I/16 Meg- Cl 
60.10,0, P. & P. 8/-. 

TE -900 20,000 R /VOLT 
GIANT BCULTIMETER 
airror scale and Overload 
protection, 6m. lull view 
meter. 2 colour Coale. Of 
1.3110/280/1.000 5,000 

A.C. O /2á112b 10 /c0/ 
25011,000/5,000v. D.C. 
013DpAj110/ 100 / 500mA/ 
10 amp. D.C. 02K/200K/ 
20 MEG, OHM. £15. 
P. at P. O /.. 
LAPEVETTE 57 Range 
Super 50k 12 /vaR Multi- 
meter' D.C. volts 12 mV 
-1000V. A.C. volte 1.3V - 1000V. D.C. curent 
25µA -10 amp. Otuee 0- 
10 meg 126B -20 to +RI 
dB. Overload protection, 
£12.10.0. (Tuts. 3 /0, 

MODEL 1E -300, 30,000 02.Y. 
Mirror scale, overload 10/7661" 
time 0/.6/3/15/60/500/1,200V 
4.0. 016130/120/600/1.900 
A.(1 Oj30aA/8mA//60mA 
3O0m.114600mA. 0/81C/80K ' 
800K/6 meg. -90 to + 63 db. 

£6.19.8. P. a P. 3/- 

MODEL PT-34. 
1,000 OPT. 0/30/00 
/250/500/1,000r AO 
and D.C. 0/1/108++ 
600mA D.C. 0/100}t 
(1. 30/6. P. Sr P. 1./6, 

MODEL TE-12 
20,000 O.P.V. 0/0.6/6/30/120/ 
600/1,100J4000/0,0001. D.O. 
0/6/30/120/000/1,200v. A.C. 
0/60ysA/8/601800rnA- 016K/ 
600x/6H./00 Meg. il 50pF. 
0.2mPd. 55.19.8, P. a P. 316. 

SAVE UP TO 33+% 
OF MI -FI EQUIPMENT 

Send for discount price list 

TE111. DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB. Cnnn.eetbue, 
U'nhalanced T and 
Bridge T. bnepedettce 00011 range (O.OIB x 
10) + (itlB x 10) + :10+ 20 + 30+ 40410. 
Frequency: do. to 0Oklla ( -3410). Amur. 
acy: 0.01112. +.Indication dB x 0.01. 
Maximum input leso than 4W (50V). Built in 
BOO 12 load resietance with internal /external 
awltch. Irani leo- £27.10,0. P. & P. ü1 -. 

RECORDING HEADS 
CO8M000RD }track heads. High Imp. 
record/playback 65/ -. Um imp. erase 24/-. 
MARRIOTT ., -beck heads. High Imp. 
record /playback 68i -. Low imp. erase 20 / -. 
Post extra. 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Dlecouut on guarltlttes. 
sin. 225ít L.P. sestets 
Som. 60011. T.P. mylar 10 //- 
O1o. 600ft, std. plaatic 9/5 
Sin. 0001. L.P. acetate 10 - 
5tn- 1.200ft. D.P. tinder 
Olin. 1,200Eí L.P. acetate ISIS 
Olin. 3,20010. L.P. nylar MN- 
02 In. I,600ft_ D.P. mylar 
Olin. 2,40010. T.P. mylar $9/6 
7ín. 1,20olk etd. acetate 
71n, 1,800ft. L.P. acetatt 315J 
7ín. 1,80011. L.P. mylar AQ /- 
7in. 2.40015. D.P. mylar UI- 
in. 3,60011. T.P. mylar 45 /- 

Postage 2 / -. Over £3 post paid. 

TAPE CASSETTES 
Top quality to plaatic library boxes. 
COO 60 min 8/6, 3 for 24/6 
COO 00 min 12 /6, 3 for 3611 - 
C120 120 min 12/ -, 3 for 42/6 
Casettte Head Cleaner 11/8. Pool Petra, 

G.WSMITH & COÁL®) LTD 
3, LISLE STREET, LONDON, W.C.2 Tel: 01 -437 8204 

34, LISLE STREET, LONDON, W.C.2 Tek 01 -437 9155 
311, EDGWARE ROAD, LONDON, W.2 Tel: 011282 0387 
OMEN S -6 MONDAY TO SATURDAY (EDGWARE ROAD 1/2 DAY THURSDAY} 

All Mail O,dars to- 
t41 Church stoat. Lomhsoi, W.2 

01-28251S62 
(Trade (TradesePPIfo4l 

257 



R.S.T. VALVE MAIL ORDER CO. 
BLACKWOOD HALL, I 6a WELLFIELD ROAD, STREATHAM, S.W.I6 

Mon. -Sat. 9 a.m. 
-5.30 p.m. 

Closed Sat. 1,30 -2.39 p.m. 
Open Daily to Callers 

Tel. 789-0199/1649 
147 6558 12/6 6K7GT 4(6 1001 201- 25L6GT 7/- 15052 1116 133632 7/9 E01136 11/6 EY86 7/- PC1r80 8/9 PY801 9/8 176583 19T- 
IDO 718 6867 251- 6368 2/9 1002 12/8 25Y5 0/- 16004 916 133691 8/- ECH42 18/- E235 6i- 90989 8/8 R2 7/5 1/741 10/5 
1135 71- 65176 14/5 636851 11/6 1071 14/8 2524 6(3 801 976 DK92 9/- ECH81 5/9 EZ40 9l- 701784 9/- R19 7/ UF89 7/8 
ILDS 61- 6BW7 13 /- 5368G 8f- 1063 181- 2525 9f- 807 9/- DK96 7/9 E01183 8/8 EZ41 9/6 PCF86 9/- R66/500 90/9 UL41 12/- 
INWGT 81- 604 5/- 6368G7 71- 1069 10/6 25Z6 818 818118A DL66 25/- ECL80 7/- E280 8/8 PCF801 9/9 8130 40% 17184 7/- 
IRS 605G 5/- 61126 16/- 10713 8/- 28737 9/3 1301- 11L92 6/3 ECL82 7f- E281 5/6 PCF802 9/9 8P4 81- U1t80 5/8 
184 5/6 606 3/9 651 12/- 10L1 8f- 30CI 6/9 815 75/- DL93 4/- E0L82 1013 GY501 13/- PCF805 15f- 8741 3/6 U116 21/- 
185 4/6 6C6G 6/- SLOG 7/9 101,1111 10 /8 30015 1á /- 866A 15/- DL94 6/9 ECL86 91- 6230 10% PCF806 181- BP61 3/5 17U7 211- 
IT{ 4/- '6CD6G 24/- 6L15 6/- 10713 I8 /6 30017 16 /- 954 5/3 DL95 7/9 EC5580080/- GZ32 101- PC7808 15/8 8TV280/80 UTJ8 911- 
314 6056 716 6Q7G 6/- 1163 70/- 50018 15/- 1625 618 DL96 7/6 E79 20/- 5234 111- PCL82 719 951- 11TT9 8/8 
3Q4 7/9 6CW4 13/5 6Q7GT 816 124T6 4/9 3005 17/- 4022AR 67/- 13M70 O/- EF37A 7f= H5309 20/- 70583 10/8 SU26 19/6 UY21 9/8 
ßQ5 6D6 8/9 6617M 71- 121T7 6/- 80F51 15/- 5763 12I- DY86 6/- E739 8/- 36T36 18/- PCL84 818 SU2150 12/5 1741 8/8 
384 á1ß 6E5 716 6607 71- 12406 5/9 307512 19/- 7193 2/- DY87 6/6 EF41 10/- 36T61 22/8 PCL86 9/8 T41 17/6 UY85 9/8 
3V4 6/9 671 1216 6607 6/- 124U7 519 307514 15/6 7475 14/- E8800 12/- EFSO 61- KT66 30/- PCL86 9/8 TDD4 8/6 V5940 17/- 
SR4GY 18/8 BFSG 8f- 65157 2/8 124X7 6/8 30515 17/- 161 9/6 EAS0 8/8 EF80 4/8 6T81 35/- PD500 291- 1711.45 25/- 
5Ú4G 5/8 6F6G 5/- 6877 6/- 121316 6/- 30517 17 /- ATP4 2/3 EAB080 6/8 EF85 71- 36T81 (705) PENA4 20/- 1714 7¡6 VR105/30 818 

áV46 SI- 6F8G 5 /6 6SR7GT 4/9 1211E6 818 56P4 22/6 ATP5 12/- EAF42 I0/- EF86 0/6 92f8 7E554 80/- 1719 85/- VR159/30 
6Y3GT 6/- 6F11 6/6 68L70T 6/- 12C8GT 81- 30P12 16 /- ATP7 8/6 EB41 181- EF89 518 36T88 34/- PE/045 71- U25 15/8 VT26 15/- 
614G 6FÁ3 6/8'. 66N70T 5/6 12E1 20/- 30P19 15/- AUS 80/- E591 3f- E791 818 KTW6I 12/6 PEN46 4/- 1726 16/8 VT31 MS- 
613052 15/- ßF14 1218' 68Q7 718 12750T 2/6 30751 16/- AUS 8/9 EBC33 8/8 EF92 2/6 6TZ41 61- 7536 10/9 U78 4/6 V17111 S/9 
6A7 15/- 6623 161 6U4GT 12/- 1277GT 8/6 30P513 18 /8 AZ1 8/- E5C41 9/9 36998 15/- 554 17/8 PL81 9/6 11191 1819 V U720 12/6 
8Á8G 12/8 6F24 141 61156 716126703T 7(- 30PL14 15Á- A231 10/- E13090 4/9 E1.183 8f6 ML6 7/8 51.82 8/6 75251 I6/8 VU608 85/- 
6107 4/- 6F25 15/- 6V6M 12/- 12K80T 8/- 36A6 12/6 C5531 181- E51780 7/6 EFI84 71- MBP4 101- 1.583 716 U301 12/8 W81M 18/6 
6.4E5 5/- 6F28 14/- 6760 4/8 12Q7GT 6/- 3556 9/- C01135 15f- EBF63 9/- E539 9/6 31.1114 718 PL84 7f- 17403 618 X51.6 6/- 
6AM6 6F32 3/9 6V6GT 6/6 123A7 6/- 38W4 416 0L33 201- EBF89 6/6 E533 12/6 MX40 1216 95500 14/6 11404 716 XP1-5 61- 
GAMS 8/6 666 3/6 6X4 416 12307 61- 3523 10f- 0V450 25f- 36551 14/- 13534 10/6 578 19/- PL504 16/- U801 23/8 1-á 117j6 
6 QS 65(6 3/- 6X66 4/6 123157 8/- 35Z4GT 9/6 CY30 12f0 EBL21 121- EL38 22/6 5108 25/- P5508 291- UASC80 616 Y63 
6167G 151- 63511 9/- 63690T 8/- 12977 8/9 CY81 8/6 EBL81 2716 EL41 11/- 5021 3/6 75909 29/- 111742 10/8 Tubes 
6ÁT6 4/9 675G 4/- 736 11/6 12587 4/9 326 7 6/6 11,1032 7/- EC90 5/- E542 11/8 NOT/ 651 

6/- 

PL802 16/6 175041 9/8 3EGï 66/- 
6AÚ6 5/- 6ISGT 5/6 757 7/8 128117 5/- 42 6/- 131991 4/8 EOM ELM 419 012 6/- PX4 241- U5081 9/8 8FP7 29/- 
6546 90 /- 
6B8(í 01- 

676 3/8 
67751 8/6 

705 
706 

22/8 
15 /- 

14157 
19AQ6 

9/8 
51- 

5055 6/6 
5005 018 

DAF96 
DC090 

713 
201- 

ECM 
EOM 

519 
613 

EL9S 71- 
ELL80 201- 

003 5/- 
OZ4 4/5 

PX26 2716 
PY33 10/9 

UBF80 
UBF89 

7/- 
7/8 

5CP1 66/- 
CV1626 661- 

651,66 51- 677G 6/- 7515 81- 2051 10/- 00056G 811 - DF33 81- ECC84 5/6 E3134 18f- PC86 11/6 PY81 6/9 110084 816 AORI31100/- 
65E6 61- 637GT 716 7157 6/6 2092 14f- 50L6GT 8/- DF70 9f- ECM 51- EM80 7/6 P088 11/5 PY82 6/8 UCC85 7/8 VCR97 461- 
6556 91- 6K6GT 9/- 7117 13/- 2051 20/- 75 9/8 DF91 41- E0088 7/6 E581 12)8 P097 8/9 PY83 7/- 170780 8/8 VC5617R 
8576 9/- 6367 1/9 757 45/- 2374 20/- DF92 SIS ECF80 8/6 E3184 7/8 70064 8f6 PY600 18/6 U0H42 10/6 45/- 
6RQ7A 6367lí 6)6 7Y4 6/6 20P5 201- 80 7/6 DF96 7/6 ECF82 6/8 E817150 201- PCC89 10/6 PY600 291- 11CH81 7/- VCR517C 
6557 17/- 6367G 21- 9BW6 7/- 2518 519 8112 7/8 111177 4/9 ECH21 12/6 36X51 718 PC0189 10¡6 7E800 9/6 110582 7/0 45/- 

Manufacturers and Export Inquiries Welcome VALVES & TRANSISTORS 
OLIO 

lí9 
OAR 1/6 

0036 6/6 
0044 4/- 
0045 3/3 

0077 
0078 
00785 

8/- 
31- 
313 

00122 12/6 
00123 414 
00139 7/6 

OBSOLETE TYPES A SPECIALITY 26414 6/0 10128 4/6 ÁF118 12/- 0191 1/6 OMB 3/- 0079 00140 6/6 

QUOTATIONS FOR ANY VALVE NOT LISTED 251305 5/- 
252147 16/6 

10176 6/2 
ACY18 4/- 

50108 3/6 
60109 3/6 

01200 2)- 
01202 2/- 

0058 12/6 
0059 17/- 

0081 
0081D 

4)- 
3/- 

00141 12/3 
OC169 6/- 

Express postage 9d. per valve. 252369A 51- ACY27 5/- BITS/ 6/- 0A2242 4)6 0070 3/6 0C81DM 31- 00170 5/6 

Ordinary postage 5d. per valve. C.W.O. No C.O.D. 252696 6/3 
252926 31- 

ACY28 4/- 
10Y39 12)6 

BF3790 12/6 
BY100 4/6 

012246 4/6 
0016 1510 

0071 3/- 
0072 4/- 

0081M 
0082 

51- 
3/- 

00171 6/- 
00172 

Tube Postage l0/ -each 253705 4/- ÁD146 12/- GET114 4/- 0010 8/6 0073 7/3 00825 3/- 00500 616 
253819 8f- 

Special Express Mail Order Service A0107 516 
ÁD161 7/6 
AD/62 7,1- 

03731 6/6 
262274 4/9 

0020 20/- 
0028 12/6 

0074 4/6 
0075 4/6 

0083 
0084 

46 
4/9 

00201 
00202 815 

AC127 6/- A.7117 4/6 536T719 7/6 0035 6/3 0076 3j- 00114 7/6 00203 el- 

SEND S.A.E. FOR LIST OF 3,000 TYPES 

LOOK AT THESE PRICES 

CARTRIDGá8 
Aces GP67 -2, GP91 -500 2218: Acoe OP93 -1 28/8; 
Acoe GP94.1 85/6; Sonotone MHO 39/5; All 
above in makers cartons; Japanese Etereo 16/ -. 

1 WATT AMPLIFIER 
Complete with volume 0090601, rectifier, smoothing 
act, fully transistorised, OUR PRICE 27/8 

PLUGS & SOCKETS 

Phono plugs, red, white, yellow, green, grey, blue, 
black 115 91- par dos; Coaxial plugs, aluminium 1/6; 
Coaxial couplers 1) -; 2 pin DIN plugs 8 / -; 3 pin 
DIN plugs 31 -; 5 pin DGl plugs 8/5; 2 pin, 3 pia 
DIN sockets 1/8; wander Flugs 64; sockets 85; 
Banana plugs Ill, sockets 11 -; 3.6mm 7 /Plugs 1/8 
S 2 /6; Standard 7 /Pings with solder terminals 2 / -; 
Chrome 8/ -; Side Entry J /Plugs black and chrome 
4/9; Insulated ffaoeketa, Nett 3/8. 0/cet 8/8. 

ELECTROLYTIC CAPACITORS 
4uF, 150v 95; SuF 600v 8/-; 8uF 12v DM; 9.7 
SuF 4507 4/3; 10uF 1507 94; 12uF 25v 95; 16uF 
450v 2/95;16uF +16117 460v 4/8; 30uF 10v 98; 50uF 
10v Sd; 100uF 9v 95; 100uF 12v 9d; 150aF 12v 95; 
3200' 9v 1/-; 1500uF 30v 3/9; 2000117 30v 4/2; 
5000nF 257 10/-; 10,00007 25v 15f-; 20,0090' 
301- 91/- 

MICROPHONES 
Acoe Me 45 22/8; Aces Mic 60 19/11: Planet 01470 
80/ -; }land Mike 15/ -; Sbure 201 65; Shure 444 

810.10.0. 

VALVES 
PY81 7/2; P0182 7/9; EF183 91-; EF184 91-- 

GEORGE FRANCIS (Dept PW), 
53 Ealderton Gate, Newark, Notts. 
Telephone: Newark 4788. 
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The Unique 

MO III -MINI TWIN -VICE 

An extra "Pair of hands" for 
those tricky jobs 

ASSEMBLY-SOLDERING- 
GLUING-WIRING-DRILLING 

ETC. 
INDEPENDENT ADJUSTMENT OF 

THE TWO VICE HEADS TO ANY 
ANGLE WITH POSITIVE LOCKING. 

JAWS WILL FIRMLY GRIP, ROUND, 
FLAT, SQUARE, OR HEXAGONAL 
PARTS. 

TWIN VICE: £5 -18 -0 (4/6 P & P) 
ALSO AVAILABLE 
SINGLE VICE: £34.6 (3 /- P & P) 
COVENTRY MOVEMENT CO LTD. 

BURNSALL ROAD, COVENTRY 
CV5 6ßU STD 0203 -74363 

UNREPEATABLE PRICE 
DESPITE RECENT INCREASES 

SAVE 
NEARLY 20 % 
LATEST NEW & IMPROVED " JULIETTE" 
NA5018A COMMUNICATIONS RECEIVER 

(with AFC and 73F0) 
5 BAND MAINS /BATTERY SOLID STATE 

PORTABLE RECEIVER 
LIST PRICE 644.17.6 

PRICE 34 gnse 
(cash only) + 9/- pip 

Limited gnantity 
AM Band: 540 -1600 6c'e 

Full Medium wave cover. 
Marine Baud: 1 -6-4.6 Mc's 

Shipping Hams, SW, etc. 
FM/VHF 88 -108 Me's 

Radios 2, 3, 4; TV Sound, 
Public Services, etc. 

Aircraft 108 -134 Mc's (im- 
proved sensitivity): Air- 
Knee and Ground Control 

PR (High VHF Band): 
148 -174 Me'e TV Sound, 
Fire, Ambalance, etc., Taxis. 
Shipping Fuel Boards, Oil 

Rige, 0ae and Electric Boards, Local Hams Industrial 
and Commercial Mobiles, Military aircraft etc. (DE- 
PENDING ON LOCALITY). 
FEATURES- 4" Dynamic PM Speaker. Directional 
telescopic VHF aerial. Internee Ferrite rod aerial. 
Illuminated Dial, sire 90 "xó2" x4 ". Weight ó015e. 
lmpre6etye and sturdy design in Chrome and Black 
Leather. Ultra se5eitive tranoistor circuit. Earpiece 
and Socket. Leather carrying and shoulder etrape. 
Batteries incl. (STANDARD EVER READY TYPE). 

RETAIL TRADERS SUPPLIED 
Enquiries to wholesale dept. 

STOCKTON PARTNERS (DEPT. PW) 
BRIGHOWGATE, GRIMSBY, LINCS. 

Tel: 0471 511815/64196 
Imports, Wholesale Electronic Equipment Distributors 



A fantastic stereo amplifier made exclu- 
sively for Lind -Air and represents con 
aiderable advance in solid state stereo 
amplifiers. Inputs for gram and radio tuner 
and provision for direct tape recording. 
Attractive and modern panel with bass, 
treble balance and volume controls also 
on /off and stereo /mono switch. Output 6W 
per channel music power. Frequency 
response 40.20,000Hz 8 -16 ohm speaker 
matching. Size 161" x 4 ". 

LIND-AIR 
PRICE £24 P1Ó / . 

SINCLAIR IC-I0 INTEGRATED 
CIRCUIT 

10 watt Amplifier. Size only 1 a 0.4 x 
0.2ín. A true hi -fi amplifier complete with 
manual giving details of a wide range of 
applications and instructions. Guaranteed 
5 years. 
ONLY 59/6 P. & P.1/6. 
SPECIAL TRANSFORMER FOR 
OPERATING SINCLAIR IC -10 from 
A.C. mama 230/250v. Output 13v. at 

, 0.5 amp. 16/6 P. & P. 2/6. 

J 

6.2 D. MULTI - TESTER 

E.M.I. 

COMBINATION 

LOUDSPEAKERS 

133" x 8" elliptical with 
twin tweeters 8 ohm 
impedance; power hand- 
ling 10W. Brand new 
guaranteed. Lind Air 

Price 89/6 0.7 V 7/6. 

C.IOOI MULTI- TESTER 
'OCerload protec- 
Lion. 20,000 ope. 
AC volts 10, 50, 250, 
1,000v. DC volts 
5 -25, 125, 500, 
2500v. D.C. Current. 
0 -50 uA, 0 -250 mA. 
Resistance 0 -60K, 
0 -6 Meg ohm. Deci- 
bels -20 to +22dB. 
Size of meter 45 s 
3¡ x lin. Complete 
with leather case 
85'- P. & P. 3'6. 

t 
'20,000 p.p.v, DC voltage 
5 -25 -50 -250- 500.2.5 
K (20,000 ohms per volt). 
AC voltage: 10 -50 -100 - 
500 -1000 volts (10,000 
ohms per volt). DC 
Current: 0 -50 uA, 0.2.5 
mA, 0 -250 mA. Resistance; 0 -6K, 0,1 1i_- 
(300 ohm and 30K at centre scale). 
Capacitance: 10f. to .001 mfd. .001 uf to 
.1 uf. Decibels -20 to + aedB Size 
45 x 3I x lin. 

711- 
P. & P. -- 

Snî 

LIND-AIR LA.20 

H/-TONE RECORDING TAPE 
BRITISH MADE TOP QUALITY 

.11001 3" L.P. PVC 225ft. 5/6 P & P 112 
J 1002 3" T.P. Poly 600ít. 10/6 P & P 1/2 
J1003 5" L.P. PVC 900ft. 10 /- P & P 1/8 
J1004 5" D.P. Poly 1200ft. 15/- P & P 1/8 
J1005 55" L.P. PVC 1200ft. 12/6 P & P 2/- 
31006 55" D.P. Poly 1800ft. 22/6 P & P 2/- 
31007 7" S.P. PVC 1200ft 12/6 P & P 2/6 
J1008 7" L.P. PVC 1800ft. 17/6 P & P 2/6 
J1009 7" D.P. Poly 2400ft.- 25/- P & P 2/6 
J1010 7" T.P. Poly 360015. 50/- P & P 2/6 
C60 Cassette (Library cased) 8/6 P & P 1/- 
C90 Cassette (Library cased) 13/- P & P 1/- 
(120 Cassette (Library cased) 18/. P & P l'- 

NEW! 

STR800 8-TRACK STEREO 
1. CARTRIDGE HOME PLAYER 

TELETON STP. 800 8 -TRACK STEREO CARTRIDGE HOME PLAYER 
A complete solid state unit ready to plug in and play. Hi Fi reproduction 
at 35 i.ps. Player unit incorporates Volume, tone and balance controls and 
push button track selector. Size 145" x 10 ¡ ". Matched speakers size 11" x 
8" o' 5 ?" each 

LIND -AIR PRICE 

49 GNS. 

SPEAKER KITS 

t'omplete with all components 
tor building into suitable cabinets. 

Unit 3 Kit £11.19.8 each 
£21 per pair 

Unit 4 Kit £16.0.0 each 
28gns. per pair 

Unit 5 Kit £23,10,0 each 
39gns. per pair 

P. & P. 10/- each 15/- pair 

TELETON SAQ203 
TRANSISTOR 
STEREO AMPLIFIER 

t ® tot) 

superb quality hi -0. 10 Sontt. per 
channel music power. Inputs for 
Gram (Magnetic and Crystal), 
Tuner and Auxiliary. Tape Record 
output. Controls: Volume, Balance, 
Bass, Treble. Attractive oiled 
walnut cabinet and brushed alu- 
minium front panel. 
LiatPrice £28.7.0 

SAVE ON AKAI ! 

LIND -AIR PRICE 

22 Gns. 
P. & P. 10/-. 

SPECIAL LIND -AIR 
OFFER! 

AK AI 4060 Stereo Tape Recorder 
List Price 6124.18.0 (as illus.) 

(PUCE99 Gns. Carr 30/- PRIC 
ARAI 4000D STEREO TAPE 
DECK List Price 289.19.1 
OUR 

F. 69 Gns. Carr 30/- PRTC 

IROTEL 100 AMP STEREO 
AMPLIFIER. Fully transistorised 
with all facilities for the horns hi- 
ll system. List price £45 

LIND -AIR PRICE 

£37.10.0. 

DE -LUEE STEREO 
HEADPHONES 

With soft rubber 
earpieces. Imped- 
ance 8 -16 ohms. 
Frequency re- 
sponse 23- 13,000 
cps. With lead and 
.tereo plug. 

VHFAIRCRAFT 
BAND CONVERTOR 
r When placed within lin. 

of a MW band radio 
full coverage of VHF 
tircraft Band 108 -135 
Ole /s. can be obtained. 
All transistor. 9v battery 
operation. Fully tunable 
185in x 7 section tele- 
wopic aerial. Size 4 a 25 
c lain. 

79/6 1.,:36!'' y / ` 
S-DEC BREADBOARD 

Lrilisle Stade 
Solderless breadboard panela, for fart re- 
liable component connections. 
Single DeCs. One S -DeC with Control 
Panel, Jig and Accessories for solderless 
connections to controls, etc., with booklet 
"Projects on S -DeC" giving construction 
details for a variety of circuits. 29/8. 
P. & P. 2/6. 
4 -DeC KIT. Four S -DeCs with two Control 
Panels, Jigs and Accessories and the book- 
let "Projects on S -DeC" all contained in a 
strong attractive plastic case. Ideal for the 
professional user. 05.17.8. P. & P. 3/6. 
T -DeC KIT £5.17,6, P. & P. 3/6. 

w7t 
HI -FI TU/RNLTUAiBGLf ES 

2025 T/C with etereo cartridge £8.19.6 
3000 with Sonotone 
9TAHCD stereo cartridge £1019.8 
SP25 Mk II £1019.6 
SL65B 215,19.8 
Base and cover for above £5.19.8 
AP75 £18,10.0 
SL72B £24.19.8 
SL75B £28.7.0 
SL95B 289.9.0 
401 22810.0 
Base and cover for above 18.19.8 
P. & P. Decks 12/6. Base & Cover 10/- 
Deck/Base/Cover 17/6. 
SPECIAL OFFERS! 
SP25 M)rII with base 214.10.0. PAP. 15/, 
SP25 Mk TI with Sonotone 9TAHCD 
cartridge and base £15.15.0. P. & P. 15/- 
Sonotone 9TAHCD cartridge £2.15.0 
P.& P. 1/6. 

1819,25` & -53 TOTTENHAM CT. ROAD, LONDON W.1. 
Telephone: 01 -580 2255/4532/7679 

Open 9 -6 pm. Monday to Saturday. Thursday until 7 pm. 

All Mail Orders and correspondence to 
Dept L5/8, Kirkman House, 
54a Tottenham Court Road, 
London, W.I. Tel: 01- 5807041/2. 
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO `PACKAGE' OFFERS * Super 30 Amplifier (15 + 15 watt) in veneered housing Matching as recommended for optimum * Super 30 amplifier (15-{- 15 watt) in * Goldring Transcription Turntable on Plinth performance. Send for coloured brochure veneered housing showing other money -saving offers. * Shure or Goldring Magnetic Pick -up Cartridge * Garrard SP25 Mk II Turntable on Plinth * Pair of Stanway I1 Loudspeaker Units Package prices apply pro - * Goldring CS90 Ceramic P.U. Cartridge Special total price. Four fully wired 86 Gns: vfding all individual units with diamond stylus units ready to "plug -in ".- Carr. 30/ -. are purchased from any 
TA12 Amplifier (8.5+6.5 watt) in veneered housme. Garrard 
3000 4 sp. Autochanger unit on plinth. Sonotone 9TA P.U. cart- 
ridge, Pair Of Dorchester Loudspeaker 
units. Special Total Price . Carr 47 Q Gns. 25/ 
Or Dep. £9 and 9 monthly payments. ( T o t a l £56.2.9). pa yments. £5.4.9 
Traap. plastic cover S gns. evtra. 

- branch within 
_: 

- IMRr 

1 

J- y I 

_ 

3 months. 
See leaflet. 

mom ; 

- 
fini 

cover. 

*Pair Stanway II Speaker Units 
Four fully wired units ready t0 Carr. 
"plug -in ". Special total price 76 Gns. 30/ -. 

TA12 Amplifier (8.5+8.5 watt) in veneered housing 
Garrard SP25 Mk II 4 SP. player unit on Plinth 
Goldring Cß90 Ceramic P.U. Cartridge 53 ns 

. w- 
Special total price Carr. 25/ -, 

Or Dep. £10.0.3 and 9 mthly. payments £515.5 
had (Total 59 gns.). Transparent plastic cover 3 gns. extra. 

TERMS AVAILABLE ALL PACKAGE OFFERS 

A U D I O T R I N E HIGH F I D E L I T Y 
LOUDSPEAKERS Heavy 
construction. Latest high efficiency 

- r 1 

1 ceramic magnets. Treated Cone sur- tr 
round, "D" indicates Tweeter Cone 

:' providing extended frequency range up 
' _ to 15,000 c.p.s. 'L' indicates Roil Rubber 

cone surround. Impedance 3 or 15 
ohms. Please state choice, Exceptional 
performanceatlowcost, 

HF51OL 5" 10W 49/9 HF120 12" 15W 79/9 
HFSOID 8" 8W 54/3 HF12OD 12" 15W 89/9 
HF102D 10" lOW 67/11 HF126 12" 15W £5.5.0 
HFIOOD 10" 15W £4.19.9 HF128D 12" 15W £5.15.0 
HF105DL 10" lOW ógns, 

EXTREMELY 
in Teak 

_-_ 

ATTRACTIVE PLINTHS 
or Afrormosia veneer. Trans plastic 

RECORD PLAYING UNITS 
Money saving units. Mounted 
on Plinth. Supplied with trans- 
Parent plastic cover. Ready to - 

plug onto 
Amplifier or Tape 

RPZC Garrard SP25 Mk II 
(with heavy turntable) 

fitted Goldring Cß90 high corn- 
pliance ceramic Stereo /Mono cart- 
ridge with diamond 
stylus. Carr. 9/6 £24.12.6 
RP5C Garrard 2025 Auto Unit 

fitted Garrard GCS 23 
Stereo Cartridge with diamond tip, 
Plinth & Cover as RPZC 
Carr, 9/6. 15 Gns, 
Other types available with Hag- 
desigcartridges and with alternative 
design plinths. 

LINEAR O HIGH FIDELITY IOW AMPLIFIER I 
O Gns. with separate Pre -amp Magnetic P,U, matching, To clear 

R.S.C. TAI2 MKII 6.5 + 6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH 
FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL 
Designed for optimum performance with 
any crystal or ceramic Gram P.U. cart - -- 
ridge, Radio tuner, Tape recorder, 'Mike 
ate. * 3 separate switched input sockets ". 
on each channel * Separate Bass and .. oaS Treble controls *glide Switch for mono 

. ..,. 
w 

use * Speaker Output 3 -15 ohms *For ' 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latent - style Satin Teak or Afrormosia veneer. 
Acoustically lined or filled acoustic damping. Ported where 
appropriate, 

-s 

1 

IIIi 

- 

1 

credit terms available. 
DORCHESTER Size 16 x 11 x Sin. appr. 
Range 45- 15,000 c.p.e. Rating 8 -10 watts. 
Fitted High 8p. 1or 11 hms. 

n ¡ Cone spkr. Imp. 3 or 15 ohms. £8.19.9 
Carr. 7/6 STANWAY I I Size 20x10}x9lin. approx. 

Rating 10 watts. Inc. Fans 13x8in. speaker 
with highly flexible cone surround, long 
throw 11,000 line 

200 -050v. A.C. mains * Frequency 
Response 30- 20,000 c.p.s. -2dB * Harmonic Distortion 0.3 ° at 1500 
c.p.s. Hum and Noise -70dB * Sensitivites (1) 300mV (2) 50mV (3) 
100mV (4) 2mV.' Output rating LH.F.M. * Handsome 
brushed silver finish Facia and Knobs. Complete kit 13t Car, 7/9. 
of parts with frill wiring diagrams &instructions. 2 Gns. 
FACTORY BUILT with 12 mth gotee 17 Gas or Deposit £5.2.8 and 9 mthly 
pymts 34/- (Total £20,8.6). Or in Teak or Afrormosia veneer housing 
201 Gns.Dep. £510.6 and 9 monthly payments £2.1.7 (Total £24.4.91. 

Limited Number of CLEARANCE 
LINES in leading makes of Hi -Fi 
equipment at Branches only 

voice coil and magnet. 
Mgt flux tweeter. Handnoms Scandinavian design cab- 
inet. Range 35- 20,000 c.p.s. Imp: 15 ohms. Gives smooth 
reali tic sound output. 

16 Gns. 

R.S.C. PLINTHS for Record 
iiil a- Playing 

units, 

, 1 
AUDIOTRINE HI -FI SPEAKER SYSTEMS 

.. t, a Consisting of matched 121n. 11,000 line 15 Watt 15 ohm 
11 i l 

high quality speaker, cross -over unit and tweeter. Smooth 

r 

response and extended frequency range 
777 ensure suprisingly realistic reproduction, 5e I ße0 

a lbohm Speaker 26.15.0. 0. Harr26 /65,000 Carr. 5/9 

HI -FI SPEAKER ENCLOSURES Teak or Afrormosia 
veneer finish. Dlode design. Acoustically lined. ¡; 
All sizes approx. Carr. 5/- per enclosure 

a .. 

8E8 Size 16 x 11 x 9in. Pressurised. Gives £4,14,6 pleasing results with any Sin. Hi -Ff speaker. 
For optimum performance x 9in. any sin. £5.15.0 Hi-Fi 'speaker. Size 22 x 15 x gin. Ported 

ßE10 For outstanding results SE12 For exclut prfmnce r nth 12in. 
with loin. Hi -Fi 'spkr Hi-Fl speaker and Tweeter. 
Size 24x15x1Oin. P'td. £5 I9.9 Size 25 x 16 x 10 ¡in. £6,19.9 

R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 
\\, - cut for 

Garrard 

3óóó;áTßÓ; STATE AMPLIFIER 

,,.. 

t t n ®Q_ ., + 
Frequency 

AC mains operated, 
Frequency Response 30-20,000 
c.p.s. - dB. Harmonic Diator- 
tien 0.3% at 1,000 c.p.s. 

-- SP25 etc, 
'\ 

AVAILABLE WITH 3 gns. 
TRANSPARENT 

PLASTIC COVER 6 n5, g Separate Base and Treble 
'lift' and 'cut' controls. 3 input sockets for Mike, Gram, 
Radio or Tape. Input selector switch. Output for 3-15 ohm 
spkrs. Max. sensitivity y SmV. Output rating I,H.F.M. Fully 
enclosed enamelled case, 9;x2 }x5,' -in. Attractive brushed 
silver finish facia plate 10; x 3 ,1in. and matching knobs. 
Complete kit of parts with full wiring Ì Gos. diagrams and instructions. Carr. 7/9 
OR FACTORY BUILT with 12 months' guarantee. £8.19.9 

INTEREST CHARGES 
REFUNDED 

On Credit Sates settled 
in 3 months. 

THE `YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only 25 x 14 x loin. COMPLETE KIT 20 Gns * Response 30- 20,000 c.p.s. Impedance 15 ohms * Performance comparable with units costing Carr. 12/6 
considerably more. Consists of (1) 12in. 15 watt Bass unit with cast 
chassis, Roll rubber cone surround for ultra low resonance, and ceramic 
magnet. (2) 3 -way quarter section series cross -over system. (3) 8 x 5in. 
high flux middle range speaker. (4) High efficiency tweeter. (5) Appro- 
prints quantity acoustic damping material (6) Teak veneered cabinet. (7) Circuit 
full instructions. Terms: Dep. £5.10.6 and 9 monthly payments 39/- (Total£23.1.01. 
DEMONSTRATIONS AT ALL BRANCHES 

e.- 
.° 
"z; 4 :. 

., - 
and 

m 

i 

R.S.C. 

and 
A 
built 
and 

TFM I SOLID 
- ' - 

O 

of the same high 
quality product at 

18 gm. Or in Teak 
9 monthly payments. 

STATE VHF /FM RADIO TUNER * High- sensitivity, * 200 -250v, A.C. Mains operation. * Sharp A.M. 
Rejection x * Drift -free reception. *.Output ample for 
any amplifier (approx. 500 m.v.). * Output for feeding 

- Stereo Multiplexer. * Tuner head using silicon. Planar 
Transistors. * Designed for standard 80 ohm co -axial 
input. Visually matching our Super 15 and 30 amplifiers 

standard of performance and reliability. Printed circuitry. 
considerably less than the cost of comparable units. Factory 

finished cabinet as illustrated 21 one. Terms: Deposit 26.1.0 
Sons. Total 224.19.0. Stereo version, 231 one. Carr. 10 /6 extra 

R.S.C. SUPER 30 M kll HIGH FIDELITY STEREOAMPLIFIER 
R.S.C. 

CONVERSION UNITS 
Type BM1 

1tt .. An all-dry bat- 
.>S ( ,. tea' eliminator. 

A' Size 51 x 44 x 
tin, approx. 

Completely replaces batteries sup - 
Plying 1.5v. and 90v. where A.C. 
mains 200/250v. 50e /s is available, 
Complete kit with diagram 52/6 or 
ASSEMBLED 8 Gns. 

- 

-, 

High 
s 

Grade Components FACIA PLATE Attractive design in rigid 
Specifications comparable with plastic silver background black lettering. 

P P Silver finish matching control knobs as units costing considerably more. - `-_.... ---1 available. 
TRANSISTORS 9 high quality types in_ ( . Eminently suitable for use with any make 
each channel. ru 0' y of pick -up or Mic, (Ceramic or Magnetic, - Moving Coil, Ribbon or Crystal) currently OUTPUT 10 Watts R.M.S. continuous available. Superb sound output quality can into 15 d2 (per channel). 15 Watts R.M.O. 

-.._ 
-"^° be obtained by use with first rate ancillary continuous into 3 Q. Employing Twin Printed Circuits. equipment. 

INPUT SENSITIVITIES Mag. P.U. 4 mV. 200 /250v. A.C. mains operation. 
Ceramic P.U. 35 mV. Tape Amp. 400 mV. CROSS TALK 52 dB at 1,000 c.p.s. COMPLETE KIT OF PARTS 
Aux. 100 mV. Mie. 5 mV. Tape Head 2.5 mV. CONTROLS 5 Position Input Selector. Point to point wiring diagrams 22 gns. 

RESPONSE ± 2 dB. 10- Bass, Treble, Vol., Bal., Stereo /Mono and detailed instructions. g 
20,000 c.p.s, Switch, Tape Monitor Switch, Mafna 

Carr. 15 /- 

TREBLE CONTROL +17 dB to -14 dB Switch. UNIT FACTORY BUILT 29 at 10 Kc /s. INPUT SOCKETS (I) P.U. (2) Tape Amp. With 12 months guarantee. gns' 
BASS CONTROL +l7 dB to -1á dB at 50 a /s. (3) Radio, (4) Mic. or Tape Head- (Opera- or Deposit £7,5.0 and 9 monthly payments 

HUM LEVEL -80 dB. 
tion of Input Selector assures appropriate 58/9 (Total £33.1 &9) or in Teak or Afrormosia 
equalisation). veneer housing 32 Gns. Carr. 15/ -. Terms: 

HARMONIC DISTORTION 0.1% at 10 watts CHASSIS Strong Steel construction.. Deposit £7,3.6 and 9 monthly payments of 
1,000 c.p.s. - Approx. 12 x 3 x Sin. 66/6 (Total 237.2.0). Send S.A.E. for leaflet. 

SUPER I 5 HIGH FIDELITY SOLID 
STATE AMPLIFIER 

Approx, A Super 
AMPLIFIER 

I but single 
channel. Complete kit with 
full constructional details and 
point to point wiring diagrams. 

12f gns. Carr. 12/6 
OR FACTORY BUILT 151 Gns, 
arr. 12/6. Terms: Deposit 4 

and 9 monthly payments 31/1 
(Total 218.3.9) Available in Teak or 
Afrormosia veneered housing.19gne. 

PARTRIDGE "JOYSTICK" SHORT WAVE AERIALS AND TUNERS AT ALL BRANCHES (S.A.E. for full list) 
BRADFORD 10 North Parade. (Half -day Wed.) Tel. 25349 32 High Street (Half -day Thurs.) Tel. 56420 LEICESTER 

5 -7 County BLACKPOOL (Agent) O. & C. Electronics, 227 Church Street (Mecca) Arcade, Briggate (Half -day Wed.) LEEDS Tel, 28252 
BIRMINGHAM .30/31 Gt. Western Arcade 021- 236 -1279 HI -FI CENTRES LTD. 73 Dale St. (Half -day Wed.) Tel. CENtral 3573 LIVERPOOL 

(Half -day Wed.) 
DERBY 2SOsmastonRd. , The Spot (Halt- dayWed.) Tel. 41361 238 Edgware Road, W2 (Half -day Theirs.) Tel- LONDON 

MAIL ORDERS TO: Audio House, PAD 1629 

DARLINGTON IBPriestgate (Half-day Wed.) HenconnerLane,Bramley, Leeds 13, 60A Oldham Street (Half -day Wed.) MANCHESTER ( Y No C.O.D. under £t. Terms C.W.O. Tel. CENtral 2776 
133 Leith St. (Half-day Wed.) Tel. Waverle or C.O.D. Postage 4/6 extra under £2. 106 Newport Rd. (Half -day Wed.) EDINBURGH y 5766 

5/9 extra under £5. Trade supplied. MIDDLESBROUGH 
S.A.E. with enquiries. Tel. 47096 

41 Blacken Street (Opp Fenwicks 
Tel. 

Store) idEWCASTLEUPO E GLASGOW 326 Argyle St. (Half -day Tues.) Tel. CITY 4158 Branches open all day Sats. (Half -day Wed.) Tel. 21469 TYNE 

HULL 91 Paragon Street (Half -day Thursday) Tel. 20505 MAIL ORDERS MUST NOT 13 Exchange Street (Castle Market Bides.) SHEFFIELD 
BE SENT TO SHOPS (Half -day Thursday) Tel. 20716 
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R.S.C. A10 30 WATT ULTRA LINEAR HI -FI 
AMPLIFIER Highly sensitive. Puo 

high output, with Pre -amp. 
Tone Control Stages. Performance figmes of 
factory built units: Hum level -70dB. Frequency 
response ± 3dB 30- 20,000c /s. Sectionally wound 
,,utput transformer. All high grade components. 
Valves EF86, EF86, ECC83, 807, 807, GZ34. 
Separate Bass and Treble Controls. Sensitivity 
36mV. Suitable for high impedance microphones. 
Crystal or Ceramic P.U'a. Designed for Clubs, 
Schools, Theatres, Dance Hails or Outdoor 

Functions, etc. For use with Electronic Organ, Guitar, String Base, etc. Gram, 
Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with 
associated volume controls so that two separate inputs such as Gram and "Mike" 
can be mixed. 200 -250v. 50e /a A.0 mains. For 3 and 15 ohm speakers. Complete 
kit of parts with point -to -point wiring diagrams and inetruc- lc Carr. 
tiens. ns' 12/6 
Twin -handled perforated cover 25/ -. Supplied factory built with EL34 output 
valves. 12 months' guarantee for 18 gas. TERMS: Deposit £6.3.0 and 9 monthly 
payments of 34/- (Total £21.9.0). Send S.A.E. for leaflet. 

R.S.C. A 1 1 HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT 
"BUILT-IN" TONE CONTROL PRE -AMP. 
Two input sockets with mixing facilities High 
sensitivity, 5 valves. Independent Bass and treble 
controls. Frequency response $ 3dB 30- 20,000 c /s. 
Hum level -60dB. Sensitivity 40 millivolts. For 
Crystal or Ceramic PUs. High Impedance "mikes ". 

For Musical tuetrume4te etc. Std. AC mains. For 3 & 15 ohm solos. Gns. SAE for leaflet. Complete kit. Full instructions and point -to -point 2 
wiring diagrams. Carr. 11/6. Twin handled metal cover 35/ -. Price Factory built 
130 ens. or Deposit 99/6 and 9 monthly payments of 26/- (Total £16.18.6) 
ESO AllT TRANSISTORISED VERSION of above complete kit 9 Gns. 
(Assembled 13 fns.) 
30 WATT HI -FI AMPLIFIER 
FOR GUITAR, VOCAL OR INSTRUMENTAL GROUP 
A 4 input, 2 volume control Hi -F) unit with Separai- 
Bass and Treble controls. R.V.A. valves. Peak outpu' 
rating. Strong Rexine covered cabinet with handle. 
Attractive black /gold facia panel. Neon indicator. For 
200 -250v. A.C. mains. For 3 or 15 ohm Carr. 
speakers. Send S.A.E. for leaflet. 19 Gns. 12/n; 
Dep. 5 gas. A 9 monthly payments of 39/8 (Total 22gne. 

R.S.C. COLUMN SPEAKERS Covered in Rexine 
and Vynair, ideal !Or vocalist! and Public Address. 15 ohm matching. 

TYPE C48S 25/30 WATTS. Fitted 
four Bin. high flux 8 watt speakers. 
Overall size approx. 48 z 10 z bin. 

16 Gns. Carr. 10/ -. 
Or deposit 67/- and 9 monthly 
payments 34/0 (Total £18.19.9). 

TYPE C4I2S 50 WATTS. Fitted four 12ía. 
11,000 line 15 watt speakers. Overall size 
58 x 14 z gin. approx. Carr. 26 Gns. l5/- 
Or Deposit £5.17.6 and 
9 monthly payments of 54/6 (Total £30.7.0) 

HIGH QUALITY 
LOUDSPEAKERS 

Cabinets 

Carr. 7/6 

Carr. 8/9 

LI3 23' o 0' 0.10 Watt 
10,000 lines 3 or 15 ohms. 

Type LI2 12' 20 Watt 
10,000 lines 15 ohms. 

R-S-C 

R.S.C. BASS -REGENT 
50 WATT AMPLIFIER 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are A.M.S. continuous. 2 years' 
guarantee. High flux ceramic magnets. Heavy east 

chassis. All prices caer. free 

`POP' 100 'POP' 60 'POP' 50 
18" 100 Watt 15" 60 Watt 12" 50 Watt 

14,500 gauss 14,000 gauss 14,000 gauss 

21 GNS.8/150 12 GNS. 
8/1551 

10 GES. 
150 

FAN E 
LOUDSPEAKERS 

'POP' 30C 
12" 25 Watt 
Dual cone 150 

L5 -19 -9 
Carr. free 

F.A.L. P.A. AMPLIFIERS PHASE PHASE 
S.A.E. for leaflets. 50 29 GNS. IOO 59 GNS. 

A powerful high quality 
all -purpose unit for lead, 
rhythm, bass guitar, vocal- 
ists, gram. radio, tape. 
Peak Output rating. 

* Two extra h avy duty 12in. Loudspeakers. * Four Jack inputs and two Volume Controls 
for simultaneous use of up to tour pick -ups 
or "mikes ". Bass and Treble controls. 

55 Gns. Carr. 30/- or dep. £13.4.9 

and 9 monthly payments of £5.11.9. (Total 
60+ gus.). Send S.A.E. for leaflet. 
G100 100 watt peak output with Pr. speaker 
columns and a Basa Unit (Six 12 "- and Two 
15" Speakers). 994 gis. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and. Im- 
pregnated. Primaries 200 -250v. 50c /s. Screened 
MIDGET CLAMPED TYPE si x 2} x 2iin. 
250v., 60mA, 6.3v. 2a 17/11 
250- 0- 250v., 6OmA 6.3v 2a 18/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250.0.250v. 60mA, 6.3v. 2a., 0.5.6.3v. 2a. 24/9 
250- 0 -250v. 100MA, 6.3v. 4a., 0.5.6.3v. 3a. 89/9 
300.0.300v. 100mA, 6.3v. 4a., 0- 5.6.3v. 3a. 59/9 
300.0 -300v. 130mA, 6.3v. 4a., c.t., 6.3v. la 

For Millard 510 Amplifier 47/11 
350- 0.350v. 100mA, 6.3v. 4a., 0.5.6.3v. 3a. 89/9 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5 -6.3v. 3a. 47/9 
425.0.425v. 200mA, 6.3v. 4a., c.t., 5v. 3a. 80/8 
425- 0 -425v, 200mA, 6.3v. 4a., 6.3v. 3a., 5v. 

3a 98/9 
450- 0 -450v. 250mA, 6.3v. 4a., c.t., 5v. 3a. 09/9 
TOP SHROUDED DROP -THRO' TYPE 
250.0.250v. 70mA, 6.3v. 2a., 0- 5 -6.3v. 2a. 28/9 
259.0.250v. 100mA. 6.3v. 3.5a. 27/9 
250-0-250v. 100mA, 6.3v. 2a., 6.3v. la 28/9 
350- 0 -350v. 80mA, 6.3v. 2a., 0- 5 -6.3v. 2a 29/11 
250- 0 -250v. 100mA, 6.3v. 4a., 0- S -6.3v. 3a. 39/9 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a. 89/9 
300- 0.300v. 130mA, 6.3v. 4a., 0.5.6.3v. la. 

Suitable for Mollard 510 Amplifier 46/9 
350- 0 -350v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a. 39/9 
350- 0 -350v. 150mA, 6.3v. 4a., 0.5 -6.3v. 3a. 46/11 
FILAMENT or TRANSISTOR POWER PACK 
Types 6.3e. 1.5a. 8/9; 6.3v. 2a. 9/9; 6.3v. 3a. 13/9; 
6.3v. Sa. 22/9; 12v. la. 9/11; 11v. 3a. or 24v. 
1.5a 23/9.0.9 -18v, ida. 19/11.0.12- 25 -42v. 2a. 81/9 
CHARGER TRANSFORMERS 0-9-15v. 11a. 18/9; 
21a. 19/11; 3a. 21/11; 5a. 25/11; ea. 29/9; 8a. 36/9. 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/120v. 200- 230.250v., 50 -80 watts 19/9; 
150 watts, 88/6 250 watts 49/9; 500 watts 105/ -. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 S2 or 7,00012 to 3 S2 8/9 
Push -Pull 8 watts EL84 to 3 O or 15 52 ... 14/9 

P sh-P 
V6, 110 watts ó ECL86 to 3, 5, 8 or 

24/9 15 S2 
Push -Pull EL84 to 3 or 15 5210 -12 watts 23/9 
Push -Pull Ultra Linear for Mullard 510, etc. 39/9 
Push -Pull 15 -18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 52 35/9 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 15 S2 69/9 
SMOOTHING CHOKES 150mA, 7 -10H. 250 S2 

12/9; 100mA, 10H, 200 SI 10/9; 80mA, 10H, 
350 S2 8/9; 60mA, 10H, 400 S2 4/11. 

SELENIUM RECTIFIERS F. W. (Bridged) 
All 6/12v. D.C. output. Max. A.C. input 16v. 
la. 4/8. 2a. 6/11. 3a. 9/9. 4a. 12/9. 6a. 15/9. 

Thé New Picture- Book'way of learning' 
ELECTRICITY(5voLs) AS IC ELECTRON ICS (6voLs) 

You'll find it easy to learn with this out- the latest research into simplified learning 
standingly successful NEW PICTORIAL techniques. This has proved that the 
METHOD -the essential facts are explained PICTORIAL APPROACH to learning is the 
in the simplest language, one at a time, and quickest and soundest way of gaining mastery 
each is illustrated by an accurate, cartoon- over these subjects. 
type drawing. The books are based on TO TRY IT, IS TO PROVE IT 

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 

`Everything is clearly set out . . 

I am well pleased with this pictorial system. Everything 
is clearly set out in diagrams , . . L.P., Co. Armagh. 

`. , , very pleased with the set . 

. I was very pleased with the set of Basic Electronics. Please 
send Basic Electricity ... D.W., Margate. 

`.. , how understandable your books are .. 
. Pleased to say how understandable your books are, I now 

have a sound knowledge of the subject ... A.A., Hull. 

A TECH -PRESS PUBLICATION 

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

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
III above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 

in good condition within 7 days or send the following amounts. BASIC 
NI ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3 

ni fortnightly payments of 20/- each. BASIC ELECTRONICS 90/- Cash Price, 
or Down Payment of 20/- followed by 4 fortnightly payments of 20/- each. 
This offer applies to UNITED KINGDOM ONLY. Overseas customers 

MI cash with order, prices as above. 

I Tick Set required (Only one set allowed on free trial) 

U BASIC ELECTRICITY BASIC ELECTRONICS . Prices include Postage and Packing. 

IISignature ..................:..........._ 

(If under 21 signature required of parent or guardian) 

NAME ... ............................... 

BLOCK LETTERS 
FULL POSTAL 
ADDRESS ...................... 
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MICRO 

SOLDERINO 

INSTRUMENTS 

A range of micro soldering instruments 
combining high performance with really 

small dimensions and providing 
exceptional versatility. 

Weighing about z oz. (less flex) these 

miniature tools ensure the utmost 

accuracy and safety in use, resulting in 

consistently high standards of soldering 
with minimum operator fatigue. 

Ultra -slim unbreakable nylon handles 

give a cool, comfortable grip for 

sustained delicacy of operation. 

Slip -on bits are fitted over the element 

shaft, so absorbing all the heat 

produced and giving high performance 

with rapid heating and recovery. A wide 

range of interchangeable tip sizes is 

available to suit different types of work. 

There are six ADAMIN models to 

choose from, 5 to 24 watts, in voltages 

from 6v. to 240v. 

Please ask for leaflet A /10. 

LIGHT SOLDERING 

DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, CR9 2LL 

Telephone 01 -688 8589 and 4559 

262 

FREE LIST! 
SEND S.A.E. 

FOR BUMPER FLOG 
LIST 

TECHNICAL 

TRA DING 

BARGAIN SPRING 
SALES AT ALL 

BRANCHES * LONDON (MUS 2639) 
10 Tottenham Court Road * PORTSMOUTH (Tel. 22034) 
354352 Fratton Road * SOUTHAMPTON 
72 East Street (Tel. 25651) * BRIGHTON (Tel. 23975) 
0 Queen's Road 

io, mrlted, 

Al orders to DEVONIAN COURT. PK. CRES. PLACE, BRIGHTON (Tel 680722) 

FANTASTICALLY POPULAR 

* JASON TAPE * 
We offer you fatly tensillsed polyester mylar 
and P.V.C. tapes of Ideodcal goatlty hl -n, wale 
range recording characterfstta as top grade 

tap.. Quality control manufacture. They 
are truly worth few more coppers than 
acetate, sub -standard, jointed or cheap Imports 
TRY ONE AND PROVE IT YOURSELF.. 

Standard Play. 

r 

long Play 
3in. 150íL 2/3 3in. 225ft. 2/9 

4in. -300ft... 4/6 4in. 450ft. 5/6 

lin. 600ft. 7/6 Sin. 900ft. 10 /6 

544in. 90001. 
Tin. 1,200ft. 

10/6 
12/6 

544in. 
7in. 

1,200ft. 

1,800fí. 

13/- 
18/6 

Double Play Triple Play 
3in. 30011. 4/- 4in. 900ft. 13/- 

4in. 60001. e/- 5in. 1,800ft. 25/- 

5in. 1,200ft. 15 /- 544ín. 2,400f1. 34/- 

544 in. 1,800ft. 19/6 7in. 3,600f1. 44/- 
lin. 2,100ft. 27/- Quadruple Playa 

Postages 1l- reel. 
Port Free less 5% on three reels. 
Quantity and Trade engnlr 

RADIO 
COMMUNICATION 

HANDBOOK 
over 22,000 copies sold 

Now in its second printing 
The standard work in its field 

832 pages of everything in the science of radio communi- 
cation. The handbook's UK origin ensures easy availability 
of components. 69s post paid 

ae1511.53Axaax 

Amateur radio circuits book 
by George Jessop, G6JP 

Second edition; reprinted 1970 
Designed to meet the needs of the home constructor and 
experimenter. A comprehensive collection of up -to -date 
circuits covering a wide variety of applications. 

13s 4d post paid 

THE VHF -UHF MANUAL 
By George Jessop, G6JP 

A complete manual for frequencies above 30 MHz. Covers 
aerials, receivers, transmitters and test equipment. The 
first book of its kind outside the USA. 23s post paid 

Obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 

Send 4d Stamp for 
Further Details 

BAKER I2in. MAJOR £9 
The remarkable quality and performance 
of the "Major" Drakes possible truly 
brilliant and rich sound from a single 
loudspeaker. It recreates the entire 
musical spectrum from 30 to 14,500 c.o.s. 
The unit consists of the latest double 
cone, woofer and tweeter cone together 
with a special Baker CERAMIC mag- 
net assembly having a flux density of 
14,000 gauss and a total flux of 145,000 
Maxwells. Bass resonance 45 c.o.s. 
For Hi -Fi or P.A. Rated 20 watts. 
Voice coils available 3 or 8 or IS ohms. 

Major Module 30.17,000 cps 
with tweeter, 

12;ín. 
crossover, 

and i 

baffle 
s. 

¢ 
I I , I Q.® esEructioh 

Bak_ ere Reproäucers Ltd 
Bensham Manor Road Passage, Thornton Heath, Surrey. 01. 684 -1665 



BI -PAK SEMICONDUCTORS 

NEW 1LOW 
A 3 

PARICED 
7 

ATESTED S.C.R's. 
. 

(TO -5 (TO -66 (TO -48 (T0.48 
case) case) case) case) 

PIV each each each each PIV each 
50 4/6 5/- 916 1016 25 20/- 

100 5/- 616 10/6 1216 50 23/- 
200 71- 716 I1/6 151- 100 28/- 
400 8/6 9/6 13/6 18/6 200 32/- 
600 10/6 11/6 15/6 25/ -.400 35/- 
800 12/6 14/- 18/- 30/- 800 80/- 

PRINTED CIRCUITS EX- COMPUTER 
Packed with semiconductors and compo- 
nents. 10 boards give a guaranteed 30 
trans. and 30 diodes. Our price 10 boards 
I0/ -. Plus 2/- p. & P. 

TRANSISTOR EQVT.&SPECIFICA- 
TION BOOK (German publication). A 
complete cross reference and equivalent 
book for European, American and 
Japanese Transistors. Exclusive to BI- 
PAK. 15/- each. 

SIL. REJECTS TESTED 
PIV 750mA 3A IOA 30A. 

50 1/- 2/9 4/3 9/6 
100 1/3 3/3 4/6 15/- 
200 1/9 4/- 4/9 20/- 
300 2/3 4/6 6/6 22/- 
400 2/6 516 7/6 25/- 
500 31- 6/- 8/6 30/- 
600 3/3 6/9 9/- 37/- 
800 3/6 7/6 III- 40/- 

1000 5/- 9/3 12/6 50/- 
1200 6/6 11/6 15 /- 

TRIACS 
VBOM 2A 6A 10A 

(TO -1) 
4/ 14 

15f (TO-/6 2) 
200 17/6 20 /- 28/- 
400 20/- 251- 35/- 
VBOM =Blocking voltage 

in either direction. 

2N2060 NPN SIL. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 5/- ea. 

120VCB NIXIE DRIVER 
TRANSISTOR. Sim. 
330X21 & C407, 2N1893 
FULLY TESTED AND 
CODED ND120, 1 -24, 
I/O each. TO-5 NPN 
25 up 3/ -each. 

Sil. trans. 
suitable for 
P.E. Organ, 
Metal TO- 
18 Eqvt. 
ZTX300 I/- 
each. Any 
Qty. 

2N3055 115 WATT SIL. 
POWER. NPN. 

OUR PR/CE 12/6 EACH 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 2- 
16V. 400mV 030.7 Case) 
2/6 es. 1 -5W <T op -Hat) 
3/6 ea. 10W. (00 -10 
Stud) 5/- ea. All fully 
tested 5% tol. and 
marked. State voltage 
required. 

NULLARD I.C. AMPLIFIERS 
TAA243, Operational amplifier, 70/- each. 

TAA263, Linear AF amplifier, 18/6 each. 

TAA293, General purpose amplifier, 
21/- each. 

CA3020 RCA (U.S.A.) LINEAR 
INTEGRATED CIRCUITS 

Audio Power Amplifier, 301- each. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed. 
Pak No. EQVT 

2G371A 0071 
2G374 0075 
2G3744A OCSID 
2G381A 0081 
2G382T OC82 
2G344A 0044 
2G345A 0C45 
2G37ß 0078 
2G399A 2 /41302 
2G417 AF117 

T1 
T2 
T3 
T4 
TO 
TO 
T7 
TO 
T9 
TIO 

All 10/- each pack 

SUPER PAKS NE POANKD 

ED 

Unequalled Value and Quality 
Satisfaction GUARANTEED in Every Pak, or money back. 

Pak No. 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes 10/- 
U2 60 Mixed Germanium Transistors AF /RF 10/- 

U3 75 Germanium Gold Bonded Diodes aim. 0A5. 0A47 10 /- 
U4 40 Germanium Transistors like 0081, AC128 10 /- 
U5 60 200mA Sub -min. Sil. Diodes 10/- 

U6 30 Silicon Planar Transistors NPN aim. BSY95A, 2N706 10/- 

1/7 16 Silicon Rectifiers Top -Hat 750mA up to 1,000V 10/- 

U8 50 Sil. Planar Diodes 250mA OA/200/202 10/- 

U9 20 Mixed Volts 1 watt Zener Diodes - 
10 /- 

U71 30 PNP Silicon Planar Transistors TO -5 aim. 2N1132 

1113 30 PNP -NPN Sil. Transistors 0C200 & 28104 10 /- 
1114 150 Mixed Silicon and Germanium Diodes 10 /- 
U15 25 NPN Silicon Planar Transistors TO-5 sim. 2N897 10/- 
U16 10 3 -amp Silicon Rectifiera Stud Type up to 1,000 PIV 10/- 

U17 30 Germanium PNP AF Transistors TO-5 like ACY17 -22 10/- 
U18 8 6 -Amp Silicon Rectifiera BYZ13 Type up to 600 PIV 10/- 

U19 25 Silicon NPN Transistors like BC108 10/- 
U20 12 1 -5 amp Silicon Rectifiers Top -Hat up to 1,000 PIV 10/- 

U 21 30 AF Germanium alloy Transistors 2G300 Ser. & 0071 10 /- 
U23 30 Madt's like MAT Series PNP Transistors 10/- 
U24 20 Germanium 1 -amp Rectifiers GJM up to 300 PIV - 10 /- 
U25 25 300Me /s NPN Silicon Transistors 210708, BSY27 10 /- 
U26 30 Fast Switching Silicon Diodes like IN914 Micro -min. 10/- 
U28 Experimenters Assortment of Integrated Circuits, un- 

tested. Gatee, Flip -Flops, Registers, etc., 8 Assorted Pieces 20/- 

U 29 10 1 -amp SCR's TO -5 can up to 600 PIV CRSl /25- 600 20/- 

U 31 20 Sil. Planar NPN trans. low noise Amp 2103707 10/- 
U32 25 Zener diodes 400mW D07 case mixed Volts, 3.18 10 /- 
U33 15 Plastic case 1 amp Silicon Rectifiers 1104000 aeries 10/- 

U34 30 Sil. PNP alloy trans. TO -5 BOY26, 20302/4 .. 10 /- 
U35 25 U. Planar trans. PNP TO.18 2142906 10/- 

U36 25 Sil. Planar NPN trans. TO -5 BEY 50 /51/52 10/ - 

U37 30 Sil, alloy trans. SO -2 PNP, OC200 28322 

U38 20 Fast Switching Sil. trans. NPN. 400 Mc /s 2103011 10/- 

U39 30 RF Germ. PNP trans. 2101303/5 TO -5 - 
10 /- 

U40 10 Dual trans. 6 lead TO -5 2102000 10/- 

U41 25 RF Germ. trans. TO -I 0C45 NKT72 10, /- 

U42 10 VHF Germ. PNP trans. TO -1 NKT667 AF117 10/- 

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

BI -PAK --LOW COST I.C's 

BI -PAK Semiconductors now offer you the largest and most 
popular range of I.C's 
PRICES. TEL Digital 81074 

at 
14 Series fully coded, brand new to 

manufacturers' specifications. Dual in -line plastic 14 and 16 pin 
packages. 

BI -PAK 
Order No. Description 

11P00 =SN7400N 

BP01= SN7401N 

BP04=8N7404N 
BP10=SN7410N 
BP20=SN7420N 
BP30=SN743oN 
BP40=SN7440N 
BP41=SN7441AN 

BP42=SN7442N 
BP50=SN7450N 

BP53 =SN7453N 

BP60 =SN7460N 

BP70 =SN7470N 
BP72=SN7472N 
BP73=SN7473N 
BP74=SN7474N 
BP75=8N7475N 
BP76 = SN7476N 

BP83=81,77483N 

BP90=SN7490N 
BP92 = SN7492N 

BP93=SN7493N 
BP94=5N7494N 
BP95 = SN7495N 

BP90=SN7498N 

Price and qty. prices 
1 -24 25 -99 100 up 

Quad 2 -Input NAND GATE .. 6/8 5/8 4/8 

Quad 2-Input NAND Gate -OPEN 
COLLECTOR .. .. .. 6/6 5/8 

HEX INVERTER .. .. 6/8 5/8 

Triple 3-Input NAND GATE .. 6/6 5/6 

Dual 4-Input NAND GATE .. 6/8 5/6 

Single 8 -Input NAND. GATE .. S,/6 5/6 

Dual 4 -Input BUFFER GATE .. 6/6 5/8 

BCD to decimhl decoder and NIT 
Driver .. .. .. .. 22/6 20/- 17/6 

BCD to decimal decode (TTL 0 /1) .. 22/6 20/- 17/6 

Dual 2 -Input AND /OR /NOT GATE 
-expandable .. .. .. 6/6 

Single 8 -Input AND /OR /NOT 
GATE -expandable .. .. 6/6 

Dual 4- Input -expandable .. .. 6/6 

Single JE Flip -flop --edge triggered 9/- 

Single Master Slave JE Flip -flop .. 9/- 
Dual Master Slave JK Flip -flop .. 10/- 

Dual D Flip -flop .. .. .. 10/- 

Quad Bistable Latch .. .. 11/- 

Dual Master Slave Flip -flop with 
preset and clear .. .. .. 11/- 

Four Bit Binary Adder .. .. 26/- 

BCD Decade Counter .. .. 2216 

Divide by 12 4 Bit binary counter .. 22/6 

Divide by 16 4 Bit binary counter .. 22/6 

Dual Entry 4 Bit Shift Register 22/6 

4 Bit Up -Down Shift Register .. 22/6 

5 Bit shift register .. .. .. 24/- 

4/6 

4/6 

4/6 

4/6 

4/6 

4/6 

5/6 4/6 

5/6 

5/6 

8/- 
8/- 
9/- 
9/- 

10/- 

10 /- 
22/6 

20/- 
20/- 
20/- 

20/- 
20/- 
21/- 

4/6 

4/6 

7/- 
7/- 
9/6 

8/6 

9/6 

9/6 

20/- 
17/6 

17/6 

17/6 

17/6 

17/6 

18/6 

I.C. AMPLIFIER 

Identica encapsulation 
and pin configuration to 
the following: 8L402.3, 
IC10 and I0403. Each 
circuit incorporates a pre - 
amp and class A.B. 
Power amp stage capable 
of delivering up to 3 watts 
RMS. Fully tested and 
guaranteed. Supplied 
complete with circuit 
details and data. CODED 
BP1010. OUR LOWEST 
PRICE 30/ -each. 
10 up 25/ -each 

ADI61 NPN 
AD162 PNP 
MATCHED COMPLE- 
MENTARY PAIRS OF 
GERM -POWER TRAN- 
SISTORS. For mains 
driven output stages of 
Amplifiers and Radio 
receivers. 
OUR LOWEST PRICE 
OF 12/6 PER PAIR. 

UNIJUNCTION 
ÚT46. Eqvt. 2N2646 
Eqvt. TIS43. BEN3000 

5/6 EACH 
25 -99 5/- 100 UP 4/- 

NPN Silicon PLANAR 
BC107 /6/9, 2/- each 50- 
99, I /10100 up, I/8 each, 
1,000 off, 1/6 each. Fully 
tested and coded TO -I8 
case. 

NPNDIFFUSEDSILICON 
PHO'10- DUODIODE 
TYPE 15701 (2N2175) or 
Tape Readout, high 
switching and measure- 
ment indicators, 50V, 
250mV. OUR PRICE 10 /- 
EACH 50 OR OVER 8/6 
EACH. FULL DETAILS. 

FET'S 
IN 3819 
25I 3820 25/- 
MPF105 8/8 

BRAND NEW. FULL TO MANUFACTURERS' Price each 
SPECIFICATION 1 -24 25 -99 100 up 

BP709 Operational Amplifier, dual-in-line 14 pin pack. 
age = ßN72709 and similar to MIC709 and ZLD709C 0/6 9/- 8/- 

This is a high performance operational amplifier with high impedance differential 
inputs and low impedance output. 

Data is available for the 8N74N Series of Integrated circuits in booklet form, price 2/8 

INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" -out of spec. devices including unctional units and part 
functional but classed as out of spec. from the manufacturers very ridged specifications. 
Ideal for learning about I.C's and experimental work, on t sting some will be found 
perfect. 
PAK No. PAK No. PAK No. 
UICOO =5 x 7400N ..10/- UIC42 =5 x 7442N ..10/- UIC80=5x7480N..10/- 
UIC01= 5 x 7401N ..10/- ÚI050 =5 x 7450N ..10/- UIC82 =5 x 7482N .. 10/- 
P1CO2= 5 x 7402N ..10/- UIC51 =5 x 7451N .10 /- UIC83=5x7483N..10/- 
UIC03 =5 x 7403N ..10/- UIC60 =5 x 7460N .10 /- LTIC88 =5 x 7486N .10/- 
UIC04= 5 x 7404N ..10 /- 111070 =5 x 7470N .10 /- UIC90=5x7490N..10/- 
UIC05= 5 x 7405N ..10 /- UIC72 =5 x 7472N ..10 /- LTIC92= 5 =7492N ..10/- 
UIC10= 5 x 7410N .10 /- ÚI073 =5 x 7473N .10 /- UIC93=5x7493N..10/- 
UICIO= 5 x 7420N. ..10 /- UI074 =5 x 7474N .10 /- UI094=5x7494N..10/- 
UIC40= 5 x 7440N ..10/- UI075 =5 x 7475N ..10/- UI095 =5 x 7495N . 10/- 
UIC41=5 x 7441AN ..10/- UIC76 =5 x 7476N ..10/- UIC96 =5 re 7496N..10/- 

UIONI -20 x asat'd 74's ..30/- 
Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UIC %1. 

Every PAK carries our BI -PAK Satisfaction or money back GUARANTEE. 

DUAL -IN -LINE LOW PROFILE SOCKETS 
14 AND 16 Lead Sockets for use with Dual -)n -Line Intergrated Circuits. 

Prise each 
Order No 1.24 25.99 100up 
TSO14 14 pin type .. 7/6 6/- 5/3 
Tß016 16 pin type .. .. .. 10/- 8/6 7/9 

FAIRCHILD (U.S.A.) I.C's 
RTL Micrologic Circuits Qty. prices each 
Epoxy case To -5 temp range 15 °C to 55 °C. 1 -11 12 -24 25 -99 
µL 900 Buffer.. .. .. .. .. 9/9 8/- 7/6 
µL 914 Dual two -input GATE .. .. .. 9/9 8/- 7/8 
µL 923 J -K Flip -flop .. .. .. 12/6 11/- 10/6 
Full data and circuits for ICS in Booklet form price 1/6 each. 
fA703E Linear RF -IF AMPLIFIER .. .. 11/- 10/- 9/- 8/8 
PLASTIC CASE To -5 6 lead up to 100 m 

100 up 
66 
6%6 
9/6 

MOTOROLA DIGITAL I.C's 
MDTL dual in -line package. Price 
Type MC8441. expandable dual 4 -input NAND Power Gate .. 10/- each 
Type MC845P Clocked Flip -flop .. .. .. .. .. 15/- each 

FULL DATA SUPPLIED WIPE UNITS 

Please send all ordere direct to our warehouse and despatch department. 

BI -PAK SEMICONDUCTORS 
P.O. BOX 6, WARE, HERTS. 

Postage and packing add 1 / -. Overseas add extra for Airmail. Minimum order 

10/ -. Cash with order please. 
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1(1 EXCITING! 

PRACTICAL! 
VISUAL! 

a new 4 -way method of mastering 

ELECTRONICS 
by d o i n g - and - seeing .. . 

10* OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

--e "` dr*. 
^ Ç-4r'ü,l 

2/ BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

3 READ and 
DRAW and 

UNDERSTAND 
CIRCUIT DIAGRAMS 

4 / CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK ... INCLUDING .. . 

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT 
COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMITTER 

A.C. EXPERIMENTS 
D.C. EXPERIMENTS 
SIMPLE COUNTER 
TIME DELAY CIRCUIT 
SERVICING PROCEDURES 

This new style course will enable anyone to really understand electronics by a modern, practical and visual method - 
no maths, and a minimum of theory-no previous knowledge required. It will also enable anyone to understand how 
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 
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BROCHURE 

or write if you prefer not to cut page I 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free Brochure, without obligation, to: we do not employ representatives 
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Learn while you build 

EXPERT 
gardeners are said to have 'green fingers' which 

implies that they have some magic touch. In the same 
way, there are service technicians who, seemingly by some 
sort of telepathy, have an uncanny knack of quickly looking 
over a faulty piece of equipment, then pointing an accusing 
finger and saying "C5 has gone down ". 

The same kind of thing happens in the area of amateur 
home construction. Some seem to have it, others do not. 
But although it is obvious that some constructors are neater 
and cleverer than others, and some people can "de -bug" 
a project quicker and more effectively than others, it would 
be wrong to put this down to fate or any other ethereal 
influence. 

Real success in such realms as radio construction is 
rarely accidental; it is usually achieved only by a com- 
bination of common sense and thoughtful application. An 
enthusiast passes the barrier between the absolute novice 
and competent constructor when he begins not only to 
build equipment but starts to puzzle out exactly what each 
component does and what effect each component has on 
others. Only by acquiring a solid working knowledge of 
each individual item will the enthusiast be able to get the 
optimum performance from his project and to clear up any 
troubles which may subsequently arise. 

One often hears that certain pieces of equipment, such 
as portable transistor radio receivers, use "standard 
circuits ". This may appear to be superficially true, but in 
actual practice, variations are legion. These may be minor 
in character, the basic "blocks" being almost identical, but 
it is these minor variations which (if fully understood) will 
give the enquiring hobbyist a much better insight into the 
whys and wherefores of circuit design. 

Basic circuitry can be learnt from text books, but no 
amount of reading will substitute for practical work; on the 
other hand practical work will not advance the constructor's 
knowledge unless he takes the trouble to work out what a 
circuit is, what it is supposed to do, and how. He should 
want to know why a certain component is where it is, and 
why it has a certain value. He should also want to know 
what might happen should that component become faulty. 

W. N. STEVENS- Editor. 
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ON AUGUST 7 
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NEWS... NEWS... NEWS... 
Listeners Club Ceases 
Now in its fourth year of service, 
the Listeners' Club of Radio New 
York Worldwide has ceased 
operation. 

Irwin Belofsky, the President of 
the Club, says that they have 
found it impossible to continue 
publishing Radio Worldwide, their 
magazine, without a tremendous 
financial loss. It is a loss incurred 
through rising costs in postage, 
print, etc., and these could not be 
covered through membership dues 
or advertising. 

All Listeners Club members 
with unexpired subscriptions will, 
however, receive the balance of 
their membership in issues of a 
new publication, Radio Today. 

Vero Strip 

Vero Electronics Ltd., of Chand- 
ler's Ford, Hampshire, have 
recently introduced a new type of 
terminal board which has been 
designed as a simple and inexpen- 
sive mounting strip for discrete 
components. These can be 
mounted across the width of the 
board or alternatively along its 
length to effect cross -connection. 

The mechanical and electrical 
specifications of the materials 
used enable the board to with- 
stand a maximum working voltage 
of 2kV, whilst still maintaining an 
insulation resistance of one 
hundred thousand megohms be- 
tween adjacent copper pads. These 
features make the board suitable 
for all applications where a con- 
ventional tag strip or group 
board might be used. 

The dimensions of the strip 
are such that they can be moun- 
ted in standard die -cast boxes. 

A number of terminal pins are 
also available which can be used 
in conjunction with the Vero strip 
where such additional facilities 
are required. Vero Electronics 
Limited, Industrial Estate, Chand- 
ler's Ford, Hampshire, S05 3ZR. 
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60 and 52dB (relative to 1 microvolt per metre) respectively for a 
receiving aerial height of 30 feet. The field strength at a particular site 
may differ by as much as 10dB from that indicated. 

Otley Radio Society 
The Chairman of the Otley Radio 
Society, M. T. George -Powell, 
G3NNO, informs us that the 
membership has increased and the 
Society recently moved to larger 
premises so that they will be able 
to hold lectures, slide shows etc. 
The Society meets every Tuesday 
evening and on March 19th mem- 
bers visited the Yorkshire TV 
studios in Leeds. Further details 
about the meetings may be ob- 
tained from: The Chairman, 82 
Forest Avenue, Harrogate, York. 

Loudspeaker Kits 
Richard Allan Ltd. announce de- 
tails of three loudspeaker kits. 
They have made a special study 
of the needs of the D.I.Y. indi- 
vidual and believe that they have 
met all the requirements. 

The kits are complete in every 

sense and contain B.A.F. wadding 
and foam underlay cut to size 
and a postcard giving a choice of 
any three Vynairs. Receipt by 
Richard Allan of the card giving 
the user's choice enables them to 
post him the Vynair by return 
post. Shown in the photograph is 
the "Twin Assembly ". 

For further details contact 
Richard Allan Ltd., Bradford 
Road, Gornersal, Cleckheaton, 
Yorkshire. 



NEWS... NEWS... nFws... 
Keeping Track 

A new useful accessory for record 
collectors is a unique system for 
cataloguing and locating gramo- 
phone records easily. The system 
comprises : - luxury padded simu- 
lated pigskin book containing 12 
clear P.V.C. slip -in pockets in 
which are kept specially pre- 
printed index records which can 
be completed by the user. The 
index is provided in pad form, 
each set comprises : - 25 pre- 
printed Index Pages, 3 Records 
Wanted Pages and 3 Contents 

Pages; pairs of self- adhesive 
circular labels numbered 1 -100 for 
attaching to record sleeves; 40 
plain self -adhesive labels enabling 
printed headings of the Index 
Pages to be covered neatly to 
provide for hand or typewritten 
headings. The system can be ex- 
panded to 999 records and can 
also be used for recorded tape. 

Made by the Bib Division, 
Multicore Works, Hemel Hemp- 
stead, Herts. retail price, includ- 
ing tax, is 34s. 

Stereo Amplifier from F.S. Electronics 
speakers. 

Specification is as follows : 

Ceramic Input: 50mV sensitivity, 
velocity loaded, R.I.A.A. correc- 
ted. 
Magnetic Input: 2.5mV sensiti- 
vity, velocity loaded, R.I.A.A. 
corrected. 
Auxiliary Input: 100mV into 
110K, flat response, ie 20Hz- 
20kHz ± 2dB. 
Tape Output: 150mV flat re- 
sponse. 
Speaker Output: 6 watts Music 
Power into 4 ohms per channel. 
Tone Controls: Base ±10dB at 
20Hz- 20kHz. Treble ± 15dB at 
20kHz. 
Signal' Noise: Better than 50dB 
on all inputs. Aux. input 60dB. 
Overall Distortion: 1.5 %. 

The amplifier retails at £32 lOs 
and the power output modules 
can be supplied seperately at 
£3 16s each. 

F.S. Electronics Ltd., 93A 
Balderton Gate, Newark, Notts. 

This amplifier has been designed 
as an optimum between the simple 
and sophisticated units presently 
available, to give performance 
and looks required by present day 
living rooms at a moderate cost. 
This unit is due for export to 
Czechoslovakia as a solid British 
product housed in a *in. polished 
cabinet with a choice of woods 
and front panel colours. Inputs 
are available for Ceramic/Crystal 
and Magnetic cartridges, with an 
Auxiliary input for Radio Tuner 
or Tape Replay. 

Outputs consist of a low im- 
pedance Tape Record and Twin 

Club Notes 
. Meetings of the Chester & 

District Amateur Radio Society 
are held at the Y.M.C.A., Chester 
at 8 p.m. every Tuesday except 
the first Tuesday of each month 
which is Nett Night. Recent 
meetings included lectures on 
Short Wave Listening and 
Aerials, visit to BBC, junk sale, 
and talk entitled On to Square 
Two by G3ATZ. Further gen 
from : Alan S. Warne, G8AYW, 
113 Queens Road, Vicars Cross, 
Chester. 

. Derby & District Amateur 
Radio Society are holding their 
Mobile Rally on Sunday, August 
16th. at Rykneld School, Bedford 
Street, Derby: There will be talk - 
in stations from 10 a.m. to 3 p.m. 
G3ERD /A on 160m., G2DJ /A 
on 4m. and G8DBY /A on 2m. 
Further gen from : T. Darn, 
G3FGY, Sandham Lodge, Sand - 
ham Lane, Ripley, Derby. 

. . . Stourbridge & District 
Amateur Radio Society, in col- 
laboration with the Llanfair- 
Welshpool railway set up a radio 
station at the Llanfair -Caereinion 
terminal station on July 4th. They 
operated between 12 noon and 
6 p.m. on 80m. using the call 
GW601 /P. Further gen on the 
Society from : Sheila Clift, 
G8BYE, Manorways, 49 Manor 
Lane, Halesowen, Worcs. 

Radio at TV Course 
The Stonebridge Evening Institute, 
Brentfield Road, London, N.W.10. 
are holding a Radio & TV Course. 
It will be held on Tuesdays and 
Thursdays (7p.m.- 9p.m.) corn - 
mencing 22nd and 24th. Septem- 
ber 1970. Fees for a course lasting 
30 weeks for two evenings per 
week are £4. Session ends on 
28th. May 1971. The course 
covers theory and some practical 
work. Enrolment will take place 
during the week 14th. to 17th. 
September 1970 or readers may 
enrol now by writing to : 44 
Worcester Crescent, Mill Hill, 
London, N.W.7. Cheques and 
P.O.'s should be made payable to 
"The Brent Borough Treasurer ". 
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Tr2 
0071 

VR2 
1100k0 C6'pF 

9 

A USEFUL AID 
TO SPEEDY FAULT FINDING 

WHAT the serviceman requires is some quick 
method of "seeing" (or hearing) what is 
actually happening to the signal passing 

through any part of equipment under investigation. 
The sophisticated approach to this requirement is 
to use an oscilloscope, on the screen of which the 
actual signal at the test point can be displayed. 

But few radio enthusiasts possess such an instru- 
ment and the necessary ancillary items such as a 
wobbulator and calibrated signal generator, which 
are required to utilise the full potential of an 
oscilloscope. 

A very effective substitute is the use of the pro- 
cedure known as "signal tracing ". Basically, this 
can be approached in two ways, either an artificial 
signal can be injected into the equipment under 
test, at any given point, and the result listened to 
on the equipment's own speaker, or, alternatively, 
a sensitive signal tracer can be connected to any 
suitable point in the equipment being tested, and . 

the signal at that point "picked off" by the tracer, 

Output 

VR1 
1Mf1 

Generator 

demodulated if necessary (r.f. or i.f. signals), and 
given sufficient a.f. amplification to produce an 
audible signal in the speaker built into the tracer 
itself. 

Both systems have their merits and the instrument 
about to be described combines both functions. If 
the output socket be connected, preferably by a 
short length of coaxial cable, to the equipment 
under test, a wideband signal extending from r.f. 
to a.f. frequencies can be injected at any desired 
level by adjustment of the output gain control, and 
a steady audio note (of about 1 kHz) will be heard 
from the speaker of the equipment being tested, if 
all is in order onwards from the point of injection. 

Alternatively, if the input socket is connected to 
the equipment being tested, the tracer will reproduce 
in its own speaker, a faithful rendering of the signal 
existing at the test point. It is in fact possible, 
indeed often useful, to utilise both functions simul- 
taneously. 
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Fig. 1 : Circuit of the Genetracer. The "generator" and the "tracer" are built on separate circuit boards 



For example, a signal can be injected at the grid 
of a valve, and the amplified signal "heard" on the 
tracer's speaker by connecting the input socket to 
the anode circuit of the same valve. Thus absence 
of signal, lack of gain, or distortion arising within 
the stage under investigation, can be quickly dis- 
cerned. 

Once the faulty stage has been located in this 
way, voltage and /or resistance checks of all com- 
ponents directly connected thereto will usually show 
what is amiss. 

Circuit 
Referring to Fig. 1, it will be seen that the 

"generator" portion of the instrument comprises 
the familiar cross -coupled multivibrator circuit, 
using Trl and Tr2. The "tracer" function is carried 
out by the Dl, Tri and Tr4 circuitry. 

The instrument is in fact constructed as two 
separate units, on paxolin component boards, 
powered from a common 9V battery (type PP3 or 
similar). The full 9V is not necessary for the multi - 
vibrator "generator" and so this part of the circuit 
is fed from a potential divider network (R6 and 
RS) giving about 6V. 

This has all the advantages of printed circuit 
wiring, yet is much easier for the amateur con- 
structor to reproduce. 

For those who have not previously used this 
material, it comprises a thin strip of pure copper, 
protected when bought by a plastic backing which 
when peeled away leaves the adhesive copper strip 
ready for fixing to any smooth insulating surface. 
The copper strip is easily cut, bent, or otherwise 
shaped, to meet circuit needs. 

It is already prepared for soldering, and the leads 
of the various components are bent over and 
soldered on with a quick application of hot iron 
and cored solder in the usual way. 

Figures 2 and 3 show the component layouts used 
in the prototype, and it is recommended that these 
should be adhered to. The drawings are actual size 
and, for ease of construction, it is suggested that 
tracings of these be made. A tracing can then be 
temporarily fixed to the surface of a paxolin panel, 
and the drilling of all connecting points (shown by 
a black dot), and component mounting holes made, 
using the tracing as a template. Holes, Bin. diameter, 
are required for the mounting of the gain controls 
VR1 and VR2. 

All other holes should be small enough to just 
accommodate the lead out wires from the various 
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Fig. 2 Full scale layout of the "generator" circuit board 

The circuits of both units are entirely conven- 
tional, and standard readily obtainable transistors 
and components are used throughout. A simple. 
Class A single -ended transistor output stage is used 
in the "tracer" as a large output is not required. 

Construction 
For ease of construction and general neatness of 

the completed units, the popular method of mounting 
all components on one side of a thick paxolin 
panel, with their connecting wires protruding through 
holes to the other side of the panel, and there 
connecting them to adhesive "Cir -Kit" copper wiring 
strips, has been adopted. 

resistors, capacitors, etc. Note that the coaxial input 
and output sockets are mounted on the front control 
panel (also of paxolin) of the instrument, not on 
the component panels. Connection to these sockets 
is thus delayed until the panels have been com- 
pleted, and fixed to the lin. thick wooden spacers 
glued to the rear surface of the control panel. 

The speaker is also mounted on the control panel 
and, for neatness, is provided with a small square 
of "fret" fabric. 

The Cir -Kit strips are shown in Figs. 2 and 3 as 
actually lying on top of the component lead out 
holes, done for the sake of clarity. Actually, the 
strips should be affixed so that they run just clear 
of the holes, the component wires then being bent 
over at right angles (which helps to anchor them 
in position) and soldered to the appropriate strips. 
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Fig, 3: Layout of the "tracer" circuit board, also full scale 

Take care to ensure that the electrolytic capacitors 
are correctly placed with regard to polarity mark- 
ings. The transistors should not be soldered into 
place until all other wiring has been completed on 
the panels. When soldering the transistor and diode 
leads take care to use an effective heat sink. 

It helps if coloured sleeving is slipped over the 
transistor leads before connecting them into circuit, 
a suitable colour code being red for collector, yellow 
for emitter, and blue for base. Note especially that 
in the case of Tr3 and Tr4, the relative positions 
of "b ", "c" and "e" are not identical on the 
component board. 

When the two panels have been completed, and 
checked for correct assembly and wiring, they may 
be fixed to the spacing strips secured to the'control 
panel by small wood screws. The photograph of 
the completed assembly shows what is required. 

Connect the speaker to the output transformer 
secondary Tl, and connect the input and output 
sockets to the respective gain controls as shown in 
Fig. 4. 

The battery leads, terminating in a suitable press 
stud connector to fit the PP3 battery, and composed 
of red and blue flexible wire, can now be connected. 
The diagonal interconnection between the tracer 
and generator panels should also be completed at 
this stage. 

The completed unit is housed in a simple rect- 
angular box of a size to suit the front panel, and 
about 4in. deep from front to rear. This depth is 
not required to house the instrument, but rather 
to provide stability when stood upright on the bench. 
It is a good plan to fix four small rubber feet at 
the corners of the base. The actual method of 
construction and the materials used are left to the 
discretion of the constructor. 

Two lengths of test lead should 
now be prepared comprising some 
12ín. to 18ín. of TV type coaxial 
cable, one end of each lead being 
terminated in a coaxial plug. The' 
other ends should have outer 
braiding and inner conductor 
separated for about 6in., and 
crocodile clips fitted. These form 
the most convenient means of con- 
necting the instrument leads to the 
equipment under test. 

Testing 
To test the completed instrument, 

plug the test leads into the input 
and output sockets, and connect 
the ends of the test leads together, 
i.e., braiding to braiding and inner 
to inner. Switch on both the 
generator and tracer units and, 
by adjusting the gain controls, the 
output from the generator can 
be clearly heard in the tracer's 
speaker. 

Input 0a 
C5 
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b 

VR2 /SW2 
Tr3 and Tr4 "Tracer' 
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O O 
PP3 battery 
connector 

VR1 /SW1 
Tr1 and Tr2 "Generator" 
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Fig. 4 : Interconnection of fhe circuit boards after mounting in cabinet. 
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ENTRY FORM 

RULES. 

1. Articles submitted for the competition should con- 
form to the general style of material published in 
Practical Wireless and must describe the operation 
and construction of a piece of radio, audio or test 
equipment that has been designed and built by the 
author. 

2. Articles should, preferably, be typed using double 
spacing, leaving wide margins, and on one side only 
of each sheet. Circuit diagrams and any other draw- 
ings should be on separate sheets and numbered 
to agree with the text. Author's roughs must be clear 
enough to permit re- drawing. Component lists must 
also be separate and laid out to the standard PW 
format. 

3. Photographs of the equipment are desirable and 
should be in black and white, sharp and clear. 
Each photograph should be identified by sticking a 
piece of paper on the back rather than by writing 
on the photograph itself. 

4. Components used in the design must be readily 
available from retail sources. 

5. An entry form, properly completed, must accompany 
each article submitted. There is no limit to the number 
of articles submitted by any one author. 

6. Articles must reach the Editor, Practical Wireless, 
Old Fleetway House, Farringdon Street, London, 
E.C.4. by the first post on Monday, November 2nd 1970 
with the envelope and title sheet clearly marked 
"Project Autumn ". A stamped, self -addressed en- 
velope must accompany each entry. 

7. All entries submitted will be considered by a panel 
of judges and the Editor's decision on all matters 
arising will be final. The Editor will require authors of 
winning entries to submit the equipment to him 
immediately on request for final assessment by the 
panel. 

8. Employees and staff of Practical Wireless are not 
eligible for entry to this competition. 

9. The winner of the competition will receive and retain 
outright the Practical Wireless "Designer's Trophy 
1970 ". Other prizes will be awarded to the best run- 
ners-up. Any article published will be paid for at 
normal rates. 

cc.Titalect autumn," 
Full Name 

Address 

Title of Article 

If my article does not win a prize I should like it:- 

(a) to be considered for publication in the usual way* 

(b) to be returned to me.* 

Signature Date 
*delete as required PA -PW -8 
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BUFFER AMPLIFIER 
This is V2, a 5763, and the stage operates as a 

doubler for 80m, a straight -through amplifier /buffer 
on 40m, a doubler on 20m, a tripler on 15m, and a 
doubler for 10m. 

In each case S4 selects suitable anode coils, so that 
the anode circuit can be tuned to the frequency at 
which transmitter output is to be obtained. This 
allows the power amplifier V3 to work straight 
through on all bands. 

This arrangement was found to provide better than 
3mA grid drive on all bands, and considerably more 
on the l.f. bands. The combinations of untuned 
anode circuit in VI, and frequency multiplication, 
were found to give good stability on all bands. 

versAN$MITTER 
THIS transmitter is VFO controlled, and operates 

on the 80, 40, 20, 15 and 10m amateur bands. 
A power input of about 40 to 60 watts, accord- 

ing to the h.t. supply, proves very useful, and a single 
switch selects any band. 

Fig. I shows the circuit, and the following details 
should help when checking operation and tuning up. 

VARIABLE FREQUENCY OSCILLATOR 
V1, a 6CH6, is a -Clapp type oscillator, with the 

voltage stabilised screen grid acting as a virtual 
anode for the oscillator circuit. LI tunes 1.75 - 
1.9MHz, and is selected by Si and S2, output 
frequency being doubled for the 3.5- 3.8MHz band. 
CI, with TCI and the core of LI, allow adjustment 
of band coverage. The anode circuit of V1 is electron 
coupled, and is untuned on this band, R4 being the 
anode load. 

For the higher frequency bands, S1 and S2 select 
L2, which has TC2 and C2, VCI being the main 
variable tuning capacitor as before. The fundamental 
range is now approximately 7- 7.3MHz, and this with 
harmonics allows complete coverage of the 7, 14 and 
21MHz bands, and coverage from 28- 29.2MHz on 
10 metres. As all these ranges are direct harmonics, 
calibration is simplified. 

For 7MHz, R4 provides an untuned anode load. 
L3 is resonant at about 7.1MHz, and is brought in 
by S3, for the 14 and 21MHz bands. For 28MHz, 
L4 is in circuit, and is tuned to about 14.5MHz, so 
that the output from the anode of VI is doubled in 
frequency. 
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POWER AMPLIFIER 
This is a v.h.f. type power beam tetrode, a 6146, 

operated at 100mA anode current. This corresponds 
to 40 watts input with a 400V supply, 50 watts with 
500V, and 60 " watts with 600V. It has also been 
used with 300V (30 watts) with excellent results. 

Bias is obtained by grid current through R8. Here, 
2mA grid current provides 44V bias and normal 
operation is with about 2mA to 2.5mA grid current. 
Since lack of grid current can rapidly damage the 
6146 the grid meter is permanently in circuit. 

When changing frequency, h.t. is applied to V1 
and V2 by closing the "Tune" switch, and VC2 is 
then adjusted for suitable grid current. When this 
has been done, the 2 -pole transmit /receive switch 
applies h.t. to all stages. 

R.F.C.3 with R10 forms a parasitic suppressor. 
Anode current is shown by the 150mA meter. The 
switch S5 and tapped coil LIO allow 5 -band cover- 
age. VC3 is for anode tuning, and VC4 /5 is the 
output capacitor of the pi- network, and allows the 
p.a. to be loaded by a range of impedances. 

TC3 with L11 forms a series tuned harmonic trap, 
which in certain circumstances will be useful when 
interference is being caused to t.v. reception. 

MODES OF OPERATION 
The transmitter was built for use with a 30 watt 

modulator, which permits modulation of V3 anode 
and screen grid. This is a very trouble -free and 
satisfactory method, and one which will give, excel- 
lent results without any special care in adjustment. 
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1: Complete circuit diagram of the 5 -band transmitter. 

The connection to R9 can be broken, and screen 
grid modulation used. This has the advantage that 
an ordinary audio amplifier, giving about 2 -4 watts 
output, will readily modulate the transmitter but r.f. 
output is reduced, so correct and full aerial loading 
is essential, to avoid distortion. 

Though the transmitter was intended for telephony 
working on all bands, cathode and other forms of 
keying have been found satisfactory for c.w. It is 
also possible to substitute an inexpensive 807 for 
the 6146. 

CONSTRUCTION 
VC1, Cl, C2, TC1 and TC2, with L1 and L2, 

occupy an enclosed box on top of the chassis, Fig. 
2. To simplify metal work, the front and both sides 
of this box are formed from an 8 X 2in. universal 
chassis runner. Segments are cut from each flange 
21in. from the end. 

The runner is then bent at right angles at these 
points, to form a member 3 X 2Zin. Ll and L2 are 
mounted, and also the ball -drive for VC1. VC1 is 
fitted to a bracket bolted to the runner. 

This assembly is then bolted to the chassis in the 
position shown in Fig. 2, and is completely wired. 
Leads pass down through the chassis from Ll and 
L2, to Si and S2. VC1 is also wired to S2. 

TC1 and TC2 are ceramic trimmers, on brackets 
bolted to the chassis. A piece of aluminium 44X 3in. 
is bent to form the coil box top and back, +in. 
forming a flange to bolt to the chassis. This part is 
attached to the box flanges by self- tapping screws. 
Holes allow TC1 and TC2 to be reached. 

C 

Fig. 2: Pian view of transmitter chassis. 
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VFO ANODE CIRCUIT 
A universal chassis runner 11 X Zin. has its flanges 

cut 311lin, from the ends, so that it can be bent into 
a box 31 x 31in. This is bolted to the chassis and 
chassis front in the position in Fig. 3, and contains 
Vi holder, L3, L4, etc. 

R.F.C.1 is supported on a tag strip. All wiring 
associated with S1 /S2, C3, C4, C5 and V1 should 
be stout and rigid. A tag strip also anchors R2 and 
R5. S3 is wired to select R4, L3 or L4. 

C10 is inside this box, and a lead passes through 
the box to tag 8 of V2. This and R7 are positioned 
as in Fig. 3. The box is closed by cutting a plate 
32 X 3/in. and fixing it to the flanges with self- tapping 
screws. 

BA ANODE CIRCUIT 
Coils L5 /L6 /L7 /L8 and L9 are selected by the 

wafer S4, and are tuned by VC2. C7 should be on 
short leads from VC2 to L9, while C13 is directly 
connected from S4 to V3, with a short wire to VC2. 
A coupler and long shaft operate VC2. 

S4 is arranged so that very short leads are pos- 
sible to the h.f. range coils, especially L8 and L9. 
All other wiring needs to be reasonably short and 
direct. 

POWER AMPLIFIER STAGE 
Cathode and r.f. circuits in this stage should be 

wired with 16 s.w.g. or stouter conductors. Tags 1, 
4, 6, 7 and 8 are well earthed, see Fig. 3. A tag 
strip supports R8 and C14, a lead passing from 
here to the grid current meter. A tag strip near the 
rear of the chassis is used for h.t. and other con- 
nections, and allows easy disconnection of R9 for 
screen grid modulation. 

The p.a. and anode circuit components occupy 
a box 81 x 41x 4in. high, Fig. 2. This was purchased 
ready made (see component list). A number of holes 
are punched in the chassis around the holder for the 
6146. The box is finally closed with perforated metal 
or similar material, holes being punched in this for 
TC3 and the co -axial output socket. 

VC3 and VC4 /5 are joined by a stout lead, and 
earthed to the chassis. R.F.C.3 is 5 turns of 18 s.w.g. 
wire, wound to tin. diameter, and stretched to occupy 
about Bin. R10 is in the centre of R.F.C.3, and both 
are soldered directly to the anode cap clip of the 
6146. All leads to VC3, C18 and L10 should be 
very stout and short. 

A tag strip holds R.F.C.3. The output socket is 
bolted to a bracket in contact with the chassis, and 
is wired to VC4 /5. TC3 is held with a small bracket 
and LI1 is fitted directly between TC3 and the out- 
put socket, as shown. 

INDUCTORS 
LI is a medium wave type dipped coil with 

unwanted windings and some turns removed until 
1.75MHz is reached with VCI closed. L2 is 11 
turns of 24 s.w.g. enamelled wire close -wound on 
a Zin. diameter former. L3 is 50 turns of 32 s.w.g. 
enamelled wire, and L4 is 17 turns, both on Zin. 
diameter formers. 
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Fig. 3: Underneath the chassis showing main wiring. 

L5 has 65 turns of 34 s.w.g. enamelled wire, 
and L7 has 14 turns of 32 s.w.g. all close - 
wound on Zin. diameter cored formers. L8 has 
nine turns of 26 s.w.g., spaced by the wire 
diameter, and L9 has eight turns of 26 s.w.g., also 
spaced by the wire diameter. Both formers are Zin. 
diameter, and L8 has a core, but not L9. If neces- 
sary, the inductance of L9 can be reduced by spread- 
ing the turns. 

Ll should tune from 1.75- 1.9MHz, with a trifle 
to spare, and L2 from about 7- 7.3MHz. This can be 
checked by applying h.t. to V1 only, with R4 in 
circuit, and listening for the v.f.o. signal with a 
receiver. Final calibration is by adjusting the cores 
of L1 and L2, in conjunction with trimmers TC1 
and TC2. The v.f.o. should be adjusted in conjunc- 
tion with the 100kHz harmonics from a crystal 
marker when all construction is finished. 

L3, with stray circuit capacitances, should be 
tunable to 7MHz. This can be shown by grid 
current through R7 or R8, or by using a wavemeter. 
L4 is similarly tunable to 14MHz. When the trans- 
mitter is tested, the cores of L3 and L4 can be 
rotated slightly for maximum p.a. grid current 
around the middle of the respective bands. 

L5 should tune to about 3.6MHz with VC2 about 
half closed. L6 is resonant at about 7MHz with VC2 
about one -third closed. 

The cores of both L7 and L8 are adjusted so that 
14MHz and 21MHz can be tuned with VC2 only 
slightly closed. No core was used with L9, and the 
winding is adjusted so that VC2 is almost at mini- 
mum capacitance at 29MHz. 

If L8 and L9 have insufficient inductance, and 
resonance on 21 and 28MHz bands is only obtained 
with VC2 near maximum, grid current will be re- 
duced. If the coils are adjusted as explained, it will 
not be possible to tune to wrong harmonics with 
VC2. 



A grid -dip meter should be used to check that 
each anode coil L5 to L9 operates on the correct 
harmonic, when first aligning the buffer -amplifier, 
with h.t. off. Since V1 provides 7MHz output for 
14MHz and 21MHz, and 14MHz output for 28MHz, 
wrong tuning of the anode circuit of V2 is unlikely. 

Final adjustments to the cores of these coils must 
be made by observing grid current on the grid cur- 
rent meter, V3 being in position, but anode and 
screen grid voltages being removed from this stage. 

TANK COIL 
This is wound on a paxolin tube. 32in. long and 

1 Zin. in diameter subsequently mounted on 6BA 
bolts with extra nuts, to be *in. clear of the chassis. 
The ends A and F, and tappings B, C, D, and E, 
Fig. 2, are on the underside of the coil, so that leads 
to wafer S5, Fig. 3, are short. 

Some 16 s.w.g. wire is anchored at A, and four 
turns are wound with a pitch of 8 turns- per -inch. 
The wire is taken along to allow a +in. space, and 
two more turns are wound. After another +in. space, 
three turns are wound, and the wire is anchored at D. 
Stout leads are securely soldered at B and C. The 
coil is finished by winding 22 turns of 20 s.w.g. wire 
from D to F, these turns occupying 11in. Tapping 
E is a short loop seven turns from D. 

F is connected directly to S5 rotor tag. B, C, D 
and E are connected so that turns in circuit are as 
follows: 10 metres, 4; 15m, 6; 20m, 9; 40m, 16; 
80m, whole coil. 

POWER SUPPLIES 
V1 and V2 draw current from a separate h.t. 

supply of around 250/300V. A 230V supply was 
found to give a minimum grid current of 3mA on 
all bands, with R6 reduced to 10kft. The supply 
should be able to provide 60mA, so a receiver -type 
power pack is thus generally suitable. 

The h.t. for V3 can depend somewhat on the 
modulator power or available supplies. For high- 
level modulation, an audio output of about one - 
half the p.a. input is required. Modulator circuits 
actually used had 2 X 6V6 for 15W of audio, 2 X 6L6 
for 20W, and 2X 807 for 30W. 

For screen grid modulation, R9 is disconnected 
from the positive line, and receives modulated h.f. 
from a small amplifier. A single 6BW6 or similar 
output stage is quite adequate. The p.a. anode is 
then supplied from a higher voltage source- prefer- 
ably 500/600V. 

BANDSWITCH 
S1 /S2 is a 2 -pole 5 -way wafer and S3, S4 and 

S5 are each single -pole 5 -way wafers. S3 and S4 
are mounted on the box, Fig. 3, with long bolts 
and spacers. S5 is fixed to a bracket near V3 and 
immediately under L10. 

The shaft is a long insulated ¡In. diameter rod 
(see component list) with flats filed to engage with 
the holes in the rotating part of the wafers. A hole 
in the rear of the chassis allows this rod to be 
pushed in from the back, and through each wafer. 
A coupler connects it with the metal shaft of Sl /S2. 

Fig. 4: View of p.a. compartment at rear of chassis. 

A switch in which tags are progressively shorted 
all round is often used for a pi -tank of the type 
shown in Fig. 1. R.F. output was measured on all 
bands with such a wafer, and again with an ordinary 
single -pole 5 -way wafer, and no measurable dif- 
ference could be observed. In view of this, the 
ordinary 5 -way wafer seems suitable. 

FUNCTION SWITCHING 
The "Tune" switch applies h.t. to V1/V2 only, 

to allow adjusting transmitter frequency, and tuning 
for grid current. The 2 -way T/R switch applies h.t. 
to both V1/V2 and to V3. This was arranged by 
having the T/R switch on the power- pack /modu- 
lator. 

Should the high voltage supply be from a separate 
h.t. transformer, h.t. may be taken off the p.a. and 
modulator valves by placing an h.t. on /off toggle 
switch in the mains supply to this transformer. (The 
transformer must then be for h.t. supply only, and 
not include rectifier, heater or other supplies.) 

The actual method of h.t. switching is not impor- 
tant, provided h.t. can be applied to V1 and V2 
separately, with V3 off. It should not be possible 
to apply h.t. to V3, with V1 and V2 inoperative. 

If the T/R switch has extra poles, these may be 
used to operate an aerial change -over relay, or to 
switch the aerial directly from receiver to trans- 
mitter. With the latter method, switch wiring should 
be done with co -axial cable, and the receiver aerial 
input should be earthed on transmit, to reduce stray 
r.f. at the receiver. 

OPERATION 
V3 anode circuit must always be tuned to reso- 

nance, by VC3, as shown by a dip in anode current. 
A check is most readily made on 80m, with an arti- 
ficial load such as a 60 watt domestic lamp plugged 

275 



into the output socket or connected across VC4 /5. 
With h.t. on V1/V2 only, VC2 is rotated for 

about 2.5mA grid current. VC4 /5 is at maximum 
capacity. H.T. is applied to V3, and VC3 at once 
adjusted for minimum anode current. This minimum 
is raised by reducing VC4 /5, simultaneously re- 
adjusting VC3 for minimum current. When this 
minimum has reached 100mA the lamp should light 
brightly. 

Working on the other bands is similar, except 
that tuning becomes more critical. For the h.f. bands, 
VC3 should be at almost minimum capacity. 

R.F. output for screen grid modulation will be 
much less than with high level modulation, and the 
p.a. must be loaded in the manner described until 
the anode current dip found with VC3 is very fiat. 

* components list 

Resistors: 
R1 100k52 #W R7 
R2 2.2kS2IW R8 
R3 22kS2 2W R9 
R4 4.7kS2 1W 
R5 lid) IW 
R6 33k0 1W R10 
(10kS2 for 250V) 

Capacitors: 
Cl 100pF 1% S.M. C10 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
TC1 
TC2 

300pF 1% S.M. C11 
1000pF1 %S.M. C12 
1000pF 1% S.M. C13 
100pF 1% S.M. C14 
0.01µF 500V disc C15 
001µF 500V disc C16 
0.01µF 500V disc C17 
0.0051íF 500V disc C18 
40pF ceramic trimmer 
40pF ceramic trimmer 

TC3 25pF double spaced variable 
VC1 50pF air spaced variable 
VC2 50pF air spaced variable 
VC3 150pF double spaced variable 
VC4 /5 2 x 500pF ganged variable 

Switches: 
51/2 2 pole 5 way wafer 'gandswitch' 53/4/51 pole 5 way wafer 
S6 Single pole single throw rotary. 'Tune' 
S7/8 2 pole 2 way "TiR Switch" 

Valves: 
V1 6CH6 with B9A holder and screen. 
V2 5763 with B9A holder and screen. 
V3 6146 with octal holder, low -loss or ceramic. 
V4 0A2 with B7G holder. 

100kí2 IW 
2242 1W 
22kí2 2W* 
27kí2 2W* 
33kí2 3 E* 
4752 1W 
* see text 

100pF mica 
0.002µF 500V disc 
0.002,uF 500V disc 
100pF mica 
0002µF 500V disc 
0.002µF 1.5 kV 
0002µF 500V disc 
0.002µF 500V disc 
0.005µF 1.5kV 

Metalwork: 
Chassis 10+ x 9 x 2+in. Type K (H. L. Smith & Co.) 
Chassis 8I x 4I x 4in. Type P (H. L. Smith & Co.) 
2 Panel brackets 4 x 41n. Type C (H. L. Smith & Co.) 
Panel, 10 x 7in. (H. L. Smith & Co.) 
Universal chassis runner 8 x tin: (Home Radio) 
Universal chassis runner 11 x 2in. (Home Radio) 
Perforated metal 9 x 8+in. 
Sheet metal for covers, etc. 

Miscellaneous: 
R.F.C.1. 2.5 mH midget cored choke. 
R.F.C.2. 2.6mH choke, (Denco RFC9). 
R.F.C.3. and L1 -11 see text. 
Panel meters, O -5mA and 0- 150mA. 
Slow motion drive, knobs, 3 panel bushes, 3 shaft 
couplers, tin. Insulated rod. 
Tag strips, co -axial socket. 
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Switching should be so arranged that screen voltage 
cannot be applied to the 6146 unless anode voltage 
is also present. 

It is essential that the power amplifier is not left 
operating off -tune, or with insufficient grid current, 
as this will rapidly damage the valve. 

The transmitter is best operated into a low imped- 
ance load, such as a multiband dipole with 75 ohm 
feeder, or a tuner feeding an all -band aerial. 

HARMONIC TRAP 
This is a series -tuned acceptor, using L11 and TC3. 

A very closely spaced midget capacitor is not suitable 
except when working into low impedances. 

L11 is best adjusted with a grid -drip meter, so 
that TC3 gives resonance on the particular channel 
required. L11 will usually be from about 5 turns Bin. 
in diameter and fin. or so long, up to 14 turns 
close -wound fin. in diameter. It can be 16 s.w.g. 
wire, self -supporting. 

The best method of adjustment is to operate the 
transmitter into a dipole or 75 ohm non- reactive 
load, adjusting VC4 /5 for the correct p.a. input. 
With power off and TC3 about half closed, check 
the resonant frequency with the grid dip meter, and 
adjust L11 as required. Then with power on, rotate 
TC3 while observing any interference to t.v. recep- 
tion. Actual trouble in this direction depends on 
the siting and type of aerials, efficiency of earthing, 
strength of the t.v. signal, and other factors. 

CALIBRATION 
The ball drive is fitted with a transparent cursor 

and hair -line. Calibration on 3.5- 3.8MHz is for the 
80m band only. The 5.5, 6-5 and 7.5MHz points 
can be found by listening to the second harmonic 
of the v.f.o. on the "receiver, beating with 100kHz 
harmonics from a 100kHz crystal. 

Calibration on the 20, 15 and 10m bands is 
obtained by direct multiplication from 40m, so these 
four bands are marked simultaneously. L2 core and 
TC2 are adjusted for suitable coverage, with 7MHz 
obtained- when VC1 is almost fully closed. This is 
also 14, 21 and 28MHz. In the same way, 7.1MHz 
corresponds to 142HMz, 21.3MHz, and 28.4MHz. II 

LATE PUBLICATION OF 
PRACTICAL TELEVISION 

We apologise to readers of our sister 
magazine Practical Television for the late 
appearance of the June and July issues, 
due to a dispute at the printers. We are 
doing our best to publish the August 
issue on time but this may also be a little 
late. 
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G18 watts. Fitted 3/32" bit for miniature 
work on production lines interchangeable 

Spare bits, 1/8 ". 3/16" and 1/4" avatlable. 
For 240, 220 or 110 volts. 32/6. 

620 watts. Fitted with 1/4" bit. 
Interchangeable spare btu 3/32 ". 1/8 ", 
3116" available. For 240, 220, 110 
volts. From 35/ 

ES25 wafts. Fitted with 1/8" bit. 
Inteecifanpeable bits 3/32 ", 3/16" and 1/4" 
eeaeaade, Ideal for high speed production 
IIInes, Far 240, 220, 110, 24 or 12 volts. 
From 

MMI RIM III IMMEN MIMI NI 
Complete precision 
soldering kit 

r 

oil 
PRECISION MINIATURE SOLDERING IRONS III 

Antex, Mayflower House, Plymouth, Devon. 
Telephone: Plymouth 67377/8. 
Telex: 45296. Giro No, 2581000. 

PLUS 36 -page booklet on 
"How -to- Solder" -a mine 
of information for amateur 
and professional. 

This kit -in a rigid plastic 
"tool -box " - contains 

Model CN 15 watts 
miniature iron, fitted ," bit. Interchangeable 
spare bit's. #4 ". y} ". 
Reel of resin -cored 
solder 
Pelt cleaning pad 

Stand for soldering iron 

From Electrical and Radio 
Shops or 
send cash 
to Antex. 4 

F40 watts. Fitted 5/16" bit. 
IInterchangeable bits 1/4", 3/16",1/ß ", 3/ 
available, Vary high temperature iron. For 

III240, 220, 110,. 24 or 20 volts, From 42/6 
Spero bits and elements for ell models 
and voltages immediately available from stock. 

.1111111 1111111111.1 

vv. 

Model CN 24Ó/2 
15 watts - 240 volts 
Fitted with nickel plated bit (3/32 ") and in 
handy transparent pack. From Electrical 
and Radio Shops or send gash to Antex. 

or 

111 

ii 
I I 

Please send me the Antex colour . 
catalogue 
Please send me the following irons 

Quantity Model Bit Size Volts Price , 
......... -, 

enclose cheque /P.O. /cash value 

NAME 
ADDRESS 

P1N$ 

IIIIMMIMUU1111UMEoEMii 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I 
THE VALVE SPECIALISTS Telephone 0 -722 9090 
SAVE POSTAL COSTS! CASH AND CARRY BY CALLERS WELCOME 

OA2 5/9 ó6A6 4/6 6026 12/- 12AV6 5/6 30P4 12/- ACOPEN) 
OB2 e/- 61E6 4/9 6P'28 25/- 12AX7 4/6 30P4MR DD 19/6 
OZ4 4/6 60116 7/6 6Q7 8/8 1LAY7 9/9 17/6 ACBPEN716 
1A3 4/6 
1A5 5/- 
1A7GT 7/S 

6BJ6 8/6 
6BQ5 4/9 
6BQ7A 7/- 

6Q7G 6/- 
6117 11/- 
6R7G 7/- 

12BA6 8/- 
120E6 5/9 
1213117 8/- 

30012 13/9 
30019 12/- 

AC/PEN (5) 
19/8 

AC/PEN (7) 
105 4/9 6B117 15/9 68A7GT 7/- 12E1 17/- 30051 13/9 19/6 
1D5 7/8 61358 12/6 68A7M 7/- 12J7GT 6/6 300L13 15/6 AC/711110G 
1D6 9/6 6887 25/- 6SC7GT 6/6 12K5 10/- 30PL14 15/- AC/TP 19/6 
IFD1 6/6 6BW6 14/3 68G7GT 6/- 12K7GT 6/9 300L15 15/- AC/VP210/6 
1FD9 4/3 6BW7 13 /- 65117 3/- 12Q7GT 5/- 35A3 10/- AL60 15/6 
1G6 6/- 613Z6 8/- 6827 6/6 12SA7GT 35A5 15/- ARP3 7/- 

606 8/9 68K7GT 4/6 8/- 35D5 12/6 ATP4 2/8 
1LH4GT 8%8 809 14/6 68N7GT 4/6 12807 5/- 35L6GT 8/6 AZ1 8/- 
1LD5 6/- 6006G 23/- 6SQ7GT 7/6 12807 4/6 35W4 4/6 AZ,31 9/6 
1LN5 8/- 60116 7/- 6U4GT 12/- 128117 3/- 35Z3 10/- AZ41 10/8 
1NSGT 7/9 60L6 8/6 6070 10/6 12807 4/8 35Z4GT 4/9 1336 8/6 
1R5 5/8 60W4 12/- 6V6G 3/6 128E7 4/9 36Z5GT 8/- CL33 18/6 
184 

4%8 
603 7/6 
606 á/- 

6V6GT 6/6 
6X4 4/3 

128Q7GT8/- 
14117 9/6 

5085 7/- 
5005 6/3 

CV6 10/6 
CY1C 10/6 

1U4 5/9 6F1 12/6 6X50T 5/- 1487 15/- 50CDOG43/3 CY31 7/6 
2D21 6/8 606 12/6 OY7G 12/6 19AQ5 4/9 50L6GT 9/- 5)63 5/- 
3A5 10/- 6F6G á/- 7B6 10/9 19111 40/- 72 6/6 107 2/3 
387 5/- 6F12 3/3 787 7/- 20D1 18/- 85AL 8/6 DAC32 7/- 
3D6 3/9 6013 3/8 706 8/- 20D4 20/5 85A3 8/- DAF91 4/3 
3Q4 7/6 6515 10 /- 708 12/6 2002 14/- 90AG1 67/6 DAF98 6/6 
3Q5GT 6018 7/6 7117 5/6 1051 20/- 90AV 67/6 DCC90 10/- 
384 5/9 6E23 14/3 7R7 13/- 2001 17/6 900G 34/- 004 10/6 
3V4 6/3 6E24 13/6 7V7 5/- 2003 18/- 90CV 33/8 DF33 7/9 
5R4GY 10/6 6525 13/- 9BW6 7/- 2004 18/6 9001 16/- DF91 2/9 
6U4G 5/6 6028 14/- 9D7 15/6 20P5 20/- 15082 14/6 DF96 8/8 
5V4G 7/8 6F32 3/- 1001 25/- 25L6GT 5/6 15002 5/9 DF97 10/- 
5Y3GT 5/6 6H6GT 3/- 1002 10/- 25Y5 8/- 301 20/- 01163 8/- 
5Z3 9/- 6J5G 3/9 10D1 8/- 25Y5G 8/6 302 16/6 01376 5/- 
SZ4G 7/- 6J6 3/- 10D'2 14/7 25Z4G 8/- 303 15/- 01177 4/- 
6/30L2 12/- 6J7G 4/9 1001 15/- 2535 8/- 305 16/6 DH81 10/9 
6A8G 6/6 6J7GT 8/6 1DF9 9/- 26Z6G 8/6 306 13/- DH101 25/- 
6AC7 3/- 6K70 2/- 10E18 7/- 3001 6/6 807 11/9 DH107 
6AG5 4/- 6K70T 4/6 10511111W- 30015 18/- 956 2/- 17/11 
6AK5 5/- 6KOG 4/- 101'13 13/- 30017 16/- 1821 10/6 DK32 7/8 
6AK6 6/- 6L1 19/6 10014 20/- 30018 14/- 5763 10/- DK40 10/- 
6AL5 2/3 6L600 7/9 12A6 12/6 3005 18/- 6060 5/6 DK91 5/6 
6AM6 3/3 6L700 12/e 12AC6 7/6 30051 13/9 7193 10/6 DK92 9/- 
6AQS 5,B 6L1ß 6/- 12AD6 7/6 30FL2 15/- 7475 14/- DK96 7/- 
6AR6 20/- 6519 27/6 12AE6 12/6 300512 16/- A1834. 20/- DL33 6/- 
6AT6 4/- 65020 9/6 12AT6 4/6 306114 14/6 A2134 19/6 DL35 4/9 
6AU6 5/- 6N7GT 6/6 12AT7 3/9 30L1 8/3 A3042 15/- DL92 5/9 
6AV6 5/8 601 12/- 12AU6 4/9 30L15 13/9 AC2PEN DL94 5/9 
6118G 2/6 8025 12/- 12AU7 4/6 30517 15/6 19/6 DL96 7/- 

DL810 9/6 
DM70 8/- 
DM71 7/6 
DW4/3508/6 
DW4/5008/6 
DY86 5/9 
DY87 5/9 
E80F 24/- 
5830 24/- 
58800 12/- 
E180F 19/- 
B18200 22M 
51148 10/6 
EA50 1/8 
EA76 13/- 
EABC80 6/6 
EAC91 3/- 
EAF42 10/- 
5834 3/- 
EB41 4/6 
51391 2/3 
EBC41 9/6 
EBC81 6/6 
EBC90 4/- 
EBC91 5/6 
EBF80 6/9 
EBF83 8/- 
EBF89 8/3 
EBL21 12/- 
5053 12/6 
EC54 10/- 
EC70 4/9 
ECM 12/6 
5088 12/- 
EC92 6/6 
ECC31 15/6 
ECC32 4/6 
50033 31/8 
ECC34 29/6 
ECC40 11/- 
EC081 3/9 

5(X;82 4/6 EL33 12/- 11061 12/- PCL85 9/- 518 10/- 1319 84/8 
110083 4/6 EL34 10/6 5063 5/- 00586 8/6 R19 7/6 1.112 7/9 
ECC84 6/8 EL37 17/8 KT66 17/8 PCL88 15/- R20 11/9 1125 18/- 
ECC85 5/6 EL41 11/- KT74 12/6 PEN36015/- R52 7/8 U26 11/9 
50086 8/- EL42 10/6 KT76 12/6 PEN45 7/- RK34 7/8 1131 6/- 
ECC88 7/- EL81 10/- KT88 34/- PEN45DD 8042 12/8 033 29/6 
ECC189 9/6 EL83 7/8 KTW6112/8 15/- 8P61 8/3 U35 16/6 
500804 12/- EL84 4/9 KTW6212/8 PEN46 4/- TH4B 10/- 1137 34/11 
ECC807 27/- EL85 8/- KTW63 6/- PEN453DD TH233 7/- 045 15/6 
00080 6/6 EL86 8/- 563 8/9 19/8 TP2620 8/9 5)47 18/- 
ECF82 6/6 EL91 4/6 LN152 7/- PENA4 19/6 UABC80 6/8 049 11/9 
ECF86 9/- EL95 5/3 5E309 10/- PEN/DD UAF42 10/3 U50 5/8 
E00804 EM80 7/8 LN319 13/9 4020 17/6 UB41 8/8 052 5/6 

42/- EM81 7/6 LN339 13/9 PFL20011/9 UBC41 9/- 076 4/9 
ECH21 12/6 51184 6/6 LZ329 8/8 PL33 19/6 1111081 7/- 078 4/8 
ECH35 5/9 EM85 11/- M8162 12/6 OLIO 9/8 UBF80 5/9 U107 18/3 
501142 12/9 E3187 7/6 11E140014/9 0581 9/6 UBF89 8/9 0191 12/8 
1101181 5/9 EY61 7/6 MHL4 12/6 PL81A 10/8 UBL21 9/- 0251 14/6 
501183 8/- EY81 7/- M11LD612/8 PL82 6/6 0092 5/8 0281 8/- 
501184 7/6 F.Y83 11/- MU12/144/- PL83 6/6 00084 8/- 0282 8/- 
ECL80 7/- EY84 10/- MX40 12/8 PL84 6/6 110085 7/8 U301 11/- 
ECL82 6/6 EY86 6/6 N78 40/3 05302 12/- UCF80 8/3 0329 14/6 
ECL83 9/- 5087 6/6 N108 27/10 05500 13/- 001121 9/- U403 6/6 
ECL84 12/- EY88 8/6 N308 17/6 PL504 13/6 1101142 12/- 0404 7/8 
ECL85 11/- EY91 8/- N339 25/- PL505 28/9 UCH81 6/6 0801 19/6 
ECL86 8/- EZ35 5/- 061 10/6 PL508 27/10 UCL82 7/- 04050 7/8 
ECLL800 EZ40 7/6 PABC80 7/8 PL509 28/9 UCL83 10/- VP4B 10/6 

30/- EZ41 8/6 PC86 10/8 05802 15/- 0041 10/- VP13C 7/- 
EF22 12/6 EZ80 4/6 PC88 10/8 PM84 7/9 UF42 9/- VP41 7/8 
5036 3/6 EZ81. 4/9 PC95 8/3 PY32 10/- 11080 6/9 1575 24/- 
EF37 A 7/- EZ90 4/3 PC97 8/6 PY33 10/- UF85 6/9 VR105 8/- 
E039 5/- FW4/5006/8 PC900 7/6 PY80 8/- UF86 9/- 15150 6/- 
EF40 10/- GZ30 7/- PCC84 6/3 PY81 5/8 0089 6/9 VT61A 7/- 
5041 10/- GZ3'2 9/- PCC85 6/6 PY82 53 11541 10/6 VU111 7/3 
EF42 8/6 GZ33 12/6 PCC88 9/9 PY83 5/9 11146 12/6 VU120 12/- 
5E54 12/6 GZ34 10/- PCC89 9/6 PY88 6/9 0584 8/8 VU120Al2/- 
EF73 6/6 GZ37 14/6 P00189 10/6 PY301 12/8 171,180 8/6 VU133 7/- 
EF80 4/6 HABC80 8/6 PCF80 6/6 PY800 7/6 URIC 10/6 W76 6/9 
EF83 9/6 HL41DD PCF82 8/8 PY801 8/9 UU5 7/- W101 26/2 
EF85 5/8 19/6 PCF84 8/- P330 9/6 UU8 14/- W107 8/- 
EF86 6/3 HL42DD9/- PCF88 12/9 QQV03/10 ULT9 7/6 W729 12/- 
5E89 5/- 11N309 27/4 P00200 13/3 24/- UU12 4/9 X41 10/- 
5E91 3/3 
11092 2/6 

HVR2 10/6 
11VR2A10/6 

PCF801 7/- 
PCF802 9/- 

Q875/20 
12/8 

UY1N 9/- 
UY21 9/6 

%61 5/9 
X65 10/- 

EF97 10/- 
5098 10/6 

1W3 5/6 
1W4/350 5/6 

PCF80514/- 
PCF806 11/6 

Q8150/112/8 UY41 7/8 
UY85 5/9 

X66 10/- 
X101 80/8 

EF183 6/- 1W4/500 6/- PCF808 14/6 Q004/7 12/6 5)10 9/- XE3 15 
EF184 6/- KT2 5/- PC1120012/3 RIO 15/- U12/14 7/6 XFY12 9/6 
EFP60 10/- KT8 84/8 PCL82 7/3 R11 19/6 U16 15/- X111.5 9/6 
E1190 7/6 5041 19/8 PCL83 10/- 516 34/11 017 5/- 3329 18/- 
EL32 3/6 KT44 20/- PCL84 7/6 R17 17/6 018/20 10/- Z759 50/- 

All goods are new and subject to the maker's guarantee. We do not handle manufacturers' seconds. 
nor rejects, which are often described as ' new and tested" but have a limited and unreliable life, 
Business hours Mon. Fri. 9.5.30 p.m, Sets. 9 -1 p.m. 
Terms of business. Cash with order only. Post /packing 6d. per item. Orders over 15 post /packing 
free. Same day despatch by fast class mail. Any parcel insured against damage in transit for only 
6(1. extra. Complete catalogue of valves, transistors and components with conditions of sale, price 
1 / -. post free. No enquiries answered unless S.A.E. enclosed for reply. 

Kinvel' for Components 
ILICON TRANSISTORS FOR HIGH QUALITY EQUIPMENT 
BC107 3/8 BD123 24/3 TIP32A 23/- 2N3055 15/9 
BC108 3/- BDY20 24/8 TI844 1/9 2N3702 3/3 
BC109 3/3 BF184 7/6 TIS49 2/6 2N3703 3/3 
130158 7/8 BF194 7/- 11850 3/9 2N3704 3/9 
BC182L 3/- BFX29 9/6 2N696 4/6 2N3705 8/4 
1301831. 2/5 BFX84 8/8 2N697 5/- 2N3707 3/9 
BC1841. 3/- BFX85 8/8 2N706 8/- 2N3708 2/5 
1302125 3/9 B0050 4/6 2161132 10/9 2N3819 7/9 
1302135 8/9 BFY51 4/2 2N2906 13/- 2N3820 15/9 
BC2145 4/- 130052 5/- 2N2924 4/4 2N3826 5/11 
BCY70 4/9 BSY95A 3/9 2N2925 5/3 2N4058 4/6 
BCY71 8/6 313481 27/- 2N2926 2/8 2114059 3/5 
BCY72 4/- 313491 29/8 2N3053 8/8 2N5457 9/9 
BD121 17/3 TIP31A 17/- 

1 WATT AMPLIFIER MODULE TYPE PCM7 
This amplifier unit is a printed circuit module incorporating the popular and 
well tried PÁ234 i.e. amplifier. The unit is a complete AUDIO AMPLIFIER 
and requires no external components, you simply connect an 18 volt power 
supply and a 15 or 16 ohm speaker or head phone, even the supply smoothing 
capacitor and the output capacitor are included! The overall dimensions, in- 
cluding capacitors are 2)" x 3" x e ". The input for 1 watt output at 1kHz is 
typically 300mV into 100 kohms. 
This unit is available at only 36/- net complete with descriptive leaflet or 70/- 
net per pair. Send for free leaflet. 

ELECTRONIC COMPONENTS IN THE WEST MIDLANDS 
A wide range of components are available from stock for CALLERS, including 
the following: 
RESISTORS (includes 0% á watt, High stabs at only 2d. each in 1004- quanti- 
ties of MIXED values of your choice in the E 12 series from I 0 ohm to 10 510km) 
CAPACITORS (includes Polyesters, polystyrene, metallised film, miniature 
electrolytics, silver micas). SEMICONDUCTORS, (includes Integrated circuits, 
transistors, diodes, rectifiers). 
PLUS ALL the usual components such as plugs & sockets, pots, Veroboard, 
etc. 

WE ARE AN INTERNATIONAL RECTIFIER SEMICONDUCTOR 
CENTRE 

Mail order, 1/6 P & P per order inland, Overseas at cost, min. 10/-. Open 9.00 a.m. 
to 12.50 p.m. 2.00 p.m. to 5.00 p.m. Weekdays, 9.00 p.m. to 12.50 p.m. Saturdays. 
Please note, we will be closed for annual holiday from June 1 to June 6 inclusive. 

ELECTRONICS LTD 

K1vei' STONE LANE - KINVER 
STOURBRIDGE WORCS 
Telephone. KINVER 2099 
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WA IMO 0 
Beginner's Guide 

to Radio 
7th Edition 1970 

2 G. J. King, AssocIERE, MIPRE, 
MRTS, Grad ITAI, DipTelevision 

- For this edition the book has been completely 
rewritten and brought up -to -date to take account 
of the latest techniques and methods, and covers 
every aspect of the modern radio scene, while 
including the important basic information necessary 
for the newcomer. The reader is taken step by step 
from first principles of electricity and magnetism 
through radio waves, modulation and components, 
transmitters and stereo broadcasting, and ending 
with hi -fi reproduction. 

408 00016 3 208 pages illustrated 20s. 

Available from leading booksellers or: h The Butterworth Group 
88 Kingsway London WC2B 6AB 
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metnome 
M.WALLIS 

THE project described here has a number of 
uses. First, it will operate as a conventional 
metronome, that is it can be used to provide 

the time for playing musical instruments. It may also 
be used as a, short- duration timer or in a situation 
when using a clock is impractical such as in a dark- 
room. A similar circuit has been used by the author 
as a bird scarer; after two years of being without a 
single ripe cherry from a tree in the garden, a more 
powerful version was waterproofed and placed at the 
foot of the tree. A healthy click every few seconds 
succeeded in keeping the crop intact. 

It is possible to build a cheaper metronome than 
the one described here using one PNP and one 
NPN transistor (such a circuit was described in 
Take 20 No. 3, Practical Wireless, July 1969) but 
this type, although it has several uses, suffers from 
inaccuracy due to the beat being dependent on the 
supply voltage and to a lesser extent on the ambient 
temperature. The circuit used here is very stable and 
overcomes these inaccuracies by using a unijunction 
transistor. 

The metronome may be cali- 
brated very accurately and once 
this is done the settings can be 
relied upon. When the battery vol- 
tage falls the output level drops 
but the beat timing is unaffected. 

THE CIRCUIT 
The circuit for the metronome 

is shown in Fig. 1 and consists of 
a 2N2646 unijunction transistor 
operating as a relaxation oscillator. 
The second transistor, a BC108 in 
the prototype, simply boosts the 
output though it is being operated 
more as a switch rather than as an 
amplifier. 

The operation of the unijunction 
has been described in past issues 
of the magazine and for those 
interested in its operation these 
should be consulted. 

When no voltage is applied to 
the circuit the emitter junction of 
the u.j.t. will be at earth potential 
as the capacitor has no charge on 
it, but as the unit is switched on 

VR1 500k0. log 
WAN 

R1 
n 39 k 

Cl 
10yF ° 

12VT 

V7kn 
b2 

e 
Tri 

2N2646 
b1 

R3 
loon 

swi 
cs-'5 

LS 
3-10f/ 

T 
9V 

Tr2 _...y_ 
BC108 etc. 

Fig. 1: The circuit of the metronome 

Cl charges up through VR1 and R1 so that voltage 
at the emitter of Tr1 rises. 

When this junction reaches a certain level Trl 
starts to conduct and Cl is discharged through R3. 
At the same time current flows between bi and bi 

Tri 
base connections 

Fixing screw 

Tr2 
base connections 

Fig. 2: The component layout and transistor base connections 
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Internal view of the completed metronome 

and the voltage at bi rises. 
However, as Cl has discharged the unijunction is 

switched off and the voltage rapidly falls. All this 
takes place very quickly and all you actually get is 
a series of pulses across R3. 

Tr2 is connected with its emitter grounded, its 
base directly connected to TrI bi and the loud- 
speaker acting as the collector load. When Trl is 
not conducting the base of Tr2 is negative so no 
current flows but when Trl is producing the pulses 
Tr2 is switched on and the pulse is transferred to 
the loudspeaker, giving a healthy click. 

The timing of the beats depends on the time 
constant of VR1 plus R1 and Cl and a wide range 
of frequencies are possible by altering VR1. The 
values in the circuit cover beats from 4 per second 
to one every 4 seconds and this should cover most 
music and timing requirements. For other ranges Cl 
can be changed for faster beats reduce Cl, for 
longer ones increase the value. 

;lt is an easy matter to set the control accurately 
and this has been done on the prototype at the 
one second setting, this being very useful for timing 
applications. 

(VR1 can be either a linear or logarithmic type, 
but to give more control over the faster beats a log. 
type was chosen. 

Almost any silicon NPN transistor can be used 
for Tr2, including the cheap surplus types. 

The output volume is almost entirely dependent 
upon battery voltage, but a PP3 delivering 9V gives 
a pretty healthy click. 

CONSTRUCTION 
The prototype was built in a transistor radio case 

and many readers will recognise it. Several kits were 
based on this case and they are still advertised 
separately from time to time. If this type is not 
available local component suppliers often have 
surplus transistor radio cases and most of these 
should be suitable. The advantage of using such a 
case is that it will have a speaker grill and mounting 
facilities for the circuit board. 

Apart from the loudspeaker and the battery, all 
components are mounted on a drilled paxolin board. 
Figure 2 shows the component layout and this should 
be fairly easy to follow. 
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NEXT MONTH IN 

PRACTICAL 
WIRELESS 

THE `VIBRASONIC' PW25 -50 
GUITAR AMPLIFIER 
Suitable for use with two guitars or a 
portable electronic organ the amplifier's 
built -in mixing system also allows the use 
of a microphone. Utilising the latest silicon 
transistorised power modules with loud- 
speakers tailored for the reproduction of 
musicial instruments the Vibrasonic will 
deliver a genuine 50 watts (r.m.s.) of output 
power. Featuring a brand new `tone tremu- 
lant' system with a visual tremulant in- 
dicator the amplifier will appeal to all music 
lovers. 

LOW BAND VHF CONVERTER 
The monitoring of signals from the USA 
on the 35MHz paging band has proved to 
be a very good guide to radio conditions. 
This simple converter can be fed into any 
receiver capable of tuning to 5MHz and 
used to maintain a daily watch on propa- 
gation. 

ORGAN PEDAL BASS UNIT 
This unit can be used with any portable 
electronic organ having no pedal bass and 
it is entirely self -contained. It provides 8ft. 
or 16ft. or 8+16ft. pitch with flute or 
clarinet voicing. Feeds into any amplifier 
and tunable to your own instrument. An 
extra feature is the drum brush rhythm 
circuit operating on all pedals. 

PLUS THE REGULAR "TAKE 20" AND 
"I.C. OF THE MONTH" FEATURES 
AND OTHER CONSTRUCTIONAL 

ARTICLES AND FEATURES 

Don't miss your copy of the Sep- 
tember issue of Practical Wireless 
-on sale 7th August -price 3s. 6d. 
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T -DeC 
Primarily for discrete 
components but with IC 
capability. 

use DeC 
oIderless 

4 S.D.C. ELECTRONICS (SALES) LTD. 

34 Arkwright, Astmoor Industrial Estate, Runcorn, Cheshire. Tel: Runcorn 5041. 

µ -DeC '8' 
The board to use if bread- 
boarding with one package 
type. 
If breadboarding with a 
variety of packages use 
µ- DeC`A' general purpose 
breadboards. 

modular 

breadboards 
Contacts designed for maximum life. 

Components inserted directly into board. 

Patch with ordinary wire. 
Modular, for economy and maximum use. 

Modules link to form any size of bread- 
boarding. 
Slots accommodate heat sinks and control 
panels. 
Control panel supplied with every DeC. 

DeC's may be temperature cycled. 

Contacts available in a range of surface 
finishes. 
All contacts numbered for reference. 
All connection points shown on surface 
of DeC. 
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TECHNICAL 
TRAINING 

in radio television,: 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

C. Et G. Telecommunication Techns'. Certs. 
C. Et G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EWSELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high -grade test instruments, incl. professional -type 
valve volt meter -all under expert tuition. Transistor 
Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL 

CORRESPONDENCE SCHOOLS 
EST. 1891 

Dept. 171, Intertext House, Steward Road, London, S.W.8. 

Please send me the ICS prospectus -free and without obligation 
(state Subject or Exam) 

NAME 

ADDRESS 

8/70 

7 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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BRAND NEW FULLY 

TRANSISTORS 

GUARANTEED 

& DEVICES 
INTEGRATED 
CIRCUITS 
Type 1 12+ 25+ 100+ 500} 
U L914 9/9 9/- 8/- 7/3 6/6 
UL923 12/6 II/9 II /- 10 /- 9/3 
SL403A 49/6 45/- 40/- 37/6 35/- 
MC 130352/6 48/- 45/- 40/- 35/- 
MC 130455/- 50/- 47/6 42/6 37/6 
PA246 52/6 48/- 45/- 40/- 35/ 

1N4001 2, -AAZ12 
1N4002 2/3 
1N4003 2/6 
1N4004 3/- 
1N4005 3/6 
1N4006 4/- 
1N4007 5/- 
1N4009 1/6 
1N4148 1/9 
20210 12/6 
20240 49/6 
2G301 4/ -AC187 
2G302 4/8 
20303 5/- 
2G306 '7/6 
2G308 7/6 
2G309 8/- 
2G371 4/6 
20374 5/6 
2G381 5/- 
2G382 8/- 
2G383 5/- 
2N404 4/6 
211696 4/6 
2N697 5/- 
2N698 8 /6AD149 
211706 1/8 
2N708Á 2/6 
2N707 12/8 
211708 3/- 
2N914 4/6 
2N916 4/6 
2N918 7/6AF117 
2N919 4/- 
2N920 5/ -AF124 
2N922 8/8 
2N930 7/6 
2N1131 6/- 
2N1132 8/- 
2N1303 4/6 
2N1304 5/- 
2N1305 5/- 
2N1306 5/ -AF239 
2111307 5/- 
2N1308 6/- 
2N1309 5/- 
2N1613 5f -ASY26 
2N2147 17/6 
2N2160 15/- 
2N2287 25/- 
2N2646 10/8 
2N2904 8 /8ASZ21 
2N2905 10 /- 
2N2925 4/- 
2N2926 2/6 
2N3011 7/6 
2N3053 5f- 
2113054 19/6 
2N3055 15/- 
2N3702 8/6 
2N3703 3/6 
2N3704 4/ -ßC118 
2N3705 3/6 
2N3707 4/- 
2N3709 3/6 
2N3710 3/- 
2N3711 3/6 
2N3730 10 /- 
2113731 12/6 
2N3794 2/6 
2N3819 8/- 
2N3ß20 19/6 
2N3823 17/6 
2N4058 5/6 
2104061 4/- 
2N42ß6 3f- 
2114288 3/- 
2114289 3/6 
2N4290 3/- 
2N4291 8/- 
2N4292 3/- 
40361 12/ -BC149 
40362 13 /8 
28001 10 /- 
25002 10/6 
28003 9/6 
29004 9/6 

2óói2 25% -BF154 
25013 20/- 
2S017 15/- 
28034 12/6 
28036 25/- 
20320 9/- 
28321 6/- 
28322 7/613F181 
28323 10/- 
28324 12/6 
28512 9/6 
28701 8/6 
25702 11/- 
20731 8/8 
25732 8/6 
25733 9/6 
AA178 8/6 
AAY12 5f- 

4 -BPY16 
AAZ13 2/6 
AAZ77 2/- 
AC126 5/- 
AC127 5/6 
AC127Z 12 /6BSY28 
AC128 5/- 
AC154 3/- 
AC169 /- 
AC153 4/- 
AC176 5/- 

5 /- 
AC188 6/- 
ACY17 6/- 
ACY18 4/- 
ACY19 5/- 
ACY20 4/- 
ACY21 4/6 
ACY22 8/8 
ACY28 3/6 
ACY34 4/- 
ACY36 5/- 
ACY39 9/6 
ACY40 3/- 
AD140 11/- 

12/6MPF102 
ÁD181 7/6 
ÁD762 7/6 
AF102 15/- 
AF114 8/6 
AF115 6/- 
AF116 6/6 

5/- 
AF118 12/6 

6/- 
AF125 5/- 
AF126 4/- 
AF127 4/- 
ÁF139 B/- 
AF178 9/8 
AFI81 8/6 
ÁF186 9/- 

8/- 
AFY19 22/6 
AFZ11 8/- 
AFZ12 10 /- 

6/6 
ASY27 7/6 
ASY28 6/6 
ASY29 6/- 
ASY67 9/6 

8/60AZ229 
AUY10 19/6 
B351 19/60AZ234 
BA110 5/- 
BAY31 2/- 
BC107 3/- 
BC108 2/9 
BC109 3/- 
BC113 6/- 
BC116 8/- 

7/6 
BC134 7/6 
BC135 6/- 
BC136 7/- 
BC137 8/- 
BC138 8/- 
BCY30 5/8 
BCY31 8/8 
BCY32 10/- 
BCY33 5f- 
BCY34 8f- 
BCY38 7/- 
BCY39 8/6 
BCY40 10/- 
BCY42 5/- 
BCY43 5/- 
BCY70 4/- 
BCZ11 7/6 
BC147 3/9 
BC148 2/9 

4/ -0C7ß 
BF152 6/- 
BF194 3/6 
B1,195 3/- 
BD124 12/6 
BEN3000 5/- 

8 / -0C123 
BF158 8/- 
BF159 12/- 
BF163 8/- 
BF167 5/- 
BF173 6/- 
BF180 7/6 

7/6 
BFX30 6f- 
BFX88 5/- 
BFY20 12/6 
BFY50 5/- 
BFY51 4/6 
BFY52 5/- 
BFY53 4/- 
BFY64 8/6 
BLY10 20 /- 
BLY11 22/6 

19,6 
BSX20 4/- 
BSX21 5/- 
BSX76 4/- 
BSY27 4f- 

5/- 
BSY29 5/- 
BSY50 5/- 
BSY53 5, /- 
B8Y66 5/- 
B8Y67 5/ 
BSY95A 4/6 
BSY95 8/- 
BY100 318 
BY103 4/6 
BY114 5/- 
BY126 5/- 
BYZ10 10 /- 
BYZ11 9/- 
BYZ12 8f- 
BYZ13 5/- 
BYZ15 20/- 
BYZ16 12/6 
GET102 6/- 
GET103 4/8 

8/6 
MPF103 7f- 
MPF104 7/6 
MPF105 8/- 
OAS 3/- 
0A7 4/- 
0A9 3/- 
0A10 4/- 
0A47 2/- 
OA70 2f- 
0A71 2/- 
0A73 2/- 
0A74 2/- 
0A79 2/- 
0A81 8/- 
0A85 2/8 
0A86 4/- 
OA90 2/- 
0A91 1/6 
OA95 1/6 
0A200 1/9 
0A202 2/- 
0A210 6/- 
OA211 9/8 
OAZ225 7/6 
OAZ228 7/8 

9/0 
OAZ231 9/8 

7/8 
OAZ238 9/8 
0C16 10/- 
0C19 7/6 
OM 19/6 
0C22 9/6 
0C23 12/6 
0C24 12/8 
0C25 7/6 
0026 5/- 
OC28 .12/8 
0C29 12/6 
OC35 10/- 
0C36 12/6 
0C41 5/- 
0C42 6/- 
0C43 8/- 
0C44 4/- 
0045 3/6 
OC46 5/8 
0070 3/- 
OC71 3/- 
0072 5f- 
0073 6/- 
0074 6/- 
0075 5/- 
0076 5/- 
0077 8/- 

5/- 
°C81 5/- 
OC81D 4/- 
0082 5/- 
0083 5/- 
0084 5/- 

19f- 
0C139 5/- 
0C140 7/6 
00141 15/- 
0C169 5/- 
0C170 5/- 
0C171 6/- 
0C200 5/- 
00201 9/6 
0C202 12/6 
OC203 7/6 
00204 8/- 
0C205 12/0 
0C206 15 /- 
OC207 15/- 
OCP71 19/6 
ORP12 12/6 
ORP60 8/- 

2113055 IS /- 
Mallard 115watt 
Silicon Power 

25 + 13/- 
100 + III- 

2N3819 ß!- 
Texas F.E.T. 

25 +6/9 
100 + 5/9 
500 + á/- 

2N2646 10/6 
Motorola 

Unijunction 
25 + 8/9 

100 + 7/6 

2N2926 2/- 
NPN Planar 
All Colours 

25 + 1/8 
100 + 1/6 

AFI39 6/- 
Siemens V.H.F. 

25 + 5/3 
100 + 4/6 
500 + 3/9 

500 + 6/9 
steNimistsm 

ÁF186 9/. 
Mallard V.H.F. 

25. + 8/- 
100 + 7/- 

AD 161 /AD I62 
13f -pair 

Mallard 
NPN /PNP 

25 + 5/- 
100 + 4/3 

500 + ó/- mimmon 
BY126 3/6 

ß00 
800 

v Mullard 
I amp Plastic 

a5 i- 
100 + 2/6 

BMuïard 100Óv 
I amp Plastic 

25 + 3/3 
100 + 3/- 

BYZI3 á/- 
Mallard 6a 200v 

105 + 3/4 
500 + 3/- - 

BT 102/ 500 R 
12/6 

Mallard 
Thyristor 

500 p.i.v. 6.5a 
25 + 11/- 

loci + 10/3 

BCI07/8/9 
2/9 ea. 

I.T.T. Planars 
25 + 2/5 

100 + 2/- 
500 + 1/10 - 

OCP71 19/6 
Mullard Photo 

25 + 17/3 
100 + 14/9 
500 + 13/6 

0A200/0A202 
1/9 

SILICON Diodes 
25 + 1/6 

100 + 1/ 3 
500 + I / I 

0C4 Mullard 
4/ 

25 + 3/3 
100 + 2/9 
500 + 2/4 

0C42 6/- 
Mallard 

25 + 5/3 
100 + 4/9 
500 + 4/3 

0C45 3/6 
Mallard 

25 + 3/- 
100 + 2/6 
500 + 2/- 

OC7Mallard 3/ 

25 + 2/3 
100 + 2/- 
500 + 1/9 

BCY34 6/- 
Mallard 

25 + 5/- 
I 00 + 4/3 
500 + 4/- 

0075 SI. 
Mallard 

25 + 4/3 
100 + 3/6 
500 + 3/- 

0C20 19/6 
Mallard IOOv 

25 + 15/9 
100 + 14/6 
500 + 13/3 

IN400I/2/3 2/3 
I arnp 100 -300v 

25 + 1/10 
100 + 1/6 
500 + 1/4 

-04/5 3/- 
400 -600v 1 am p 

25 + 2/6 
100 + 2/- 
500 + 1/10 

ZENER DIODES 
M W 5% 

B Range 
Al1l Voltages 

3.3v -33v 4/- 
25 + 2/6 

100 + 2/- 
500 + 1/9 

1000 + 1/7 
any one type 

1N4006/7 4/- 
800 -1000v I amp 

25 + 3/4 
100 + 3/- 
500 + 2/6 

00139 5/- 
Mallard 

25 + 4/- 
125 + 3/3 
500 + 3/3 

OC140 7/6 
Mallard 

25 + 6/- 
105 + 6/- 
500 + 5/- 

PLEASE NOTE MINIMUM ORDER SHOULD BE 10 /- 
Quantity Prices 100+ Phone (01) 
7230401 Ex 4. All listed devices are 
from stock at time of going to press 
Please add /6 post packing to your 

order 

Send for your free copy of 1970 List 
No. 36 of over 1000 devices today! 
Discounts 10% on 12+ any one type 

15% on 25+ any one type 

ll ENNY' RADIO 
Ma, Wgxnp -p. 
03 EDGWARE ROAD, LONDON W.2. 

Telephone: 01-]23 1009 9 

open voN -SAT 9,a -6pm TRES gam -tpm 



L.A.J. IRELAND 

Number 10 MC1303 Stereo Preamplifier /MC1304 Decoder 

AS long ago as December 1967 "P.W." carried 
a report, with full assembly details, on an 
f.m. tuner incorporating a special- purpose 

linear integrated circuit, the R.C.A. type CA3014, as 
the i.f. amplifier stage. Since then other manufac- 
turers have introduced competing f.m. i.f. amplifier 
i.c.s, and now there are also available units to 
perform the other functions required in a hi -fi audio 
system. This month two of them are considered, a 
stereo decoder and the audio preamplifier to follow it. 

MC1304 Stereo Decoder 
First, the stereo decoder, a Motorola unit type 

MC1304. With a handful of resistors, capacitors and 
coils this unit takes a "pilot tone" type multiplex 
stereo signal from the discriminator stage of an f.m. 
tuner and sorts out the separate right and left 

Composite 
signal 
input 

ein 
O 5 

LI 

19 
kHz 

O 

Stereo 
switch 
input 

Audio/ 
mute 
input 

9 

3.9 i 
1.5 T 

'¿Okp 

MC1304 

2 

50kp 
14 

14.7 
k 

L2 T10kp 2 

11 

the extent to which right and left channels differ 
at any given moment. 

The difference is actually transmitted in the form 
of an amplitude modulation of a subcarrier at 
38kHz, and therefore a decoder is analogous to a 
t.r.f. receiver tuned to this frequency, followed by 
a matrix which produces the separate channels from 
the now known sum and difference signals. There is 
one final complicating factor; to conserve bandwidth 
the sidehands only of the 38kHz a.m. subcarrier are 
allowed to contribute to the frequency modulation. 
The "suppressed carrier" must be provided if a 
conventional a.m. detector is to function, and this is 
in fact produced in the decoder with the assistance 
of a 19kHz "pilot tone" accompanying the sum 
signal. 

To these essential functions the MC1304 adds a 
few "optional extras" in the form of a lamp driver 
output activated by the pilot tone to indicate the 

12 

Vcc 

T 
20kp 

0 
L/H output 

O 
RP-I output 

O 

70 Stereo indicator lamp 
1 (max) < 40mA d.c. 

Sylvania type 12ES 
or equivalent 

channels to feed the audio stages of the receiver 
system. As many readers will know, the pilot tone 
system of stereo f.m. transmission was chosen by 
the broadcasting networks since it is "compatible,," 
i.e. can be received as a mono signal on a standard 
f.m. receiver. This is because the primary signal is 
the average of the two stereo channels. However, the 
demodulated stereo signal also contains components 
at a frequency beyond the limits of aural sensitivity 
which carry the difference information, determining 

Left: The external circuitry required for full 
stereo decoder facilities using the MC1304. The 
righthand side of the indicator lamp goes to 
the 12V supply. Lefthand channel output is 
between pin 11 and earth and righthand channel 
output between pin 12 and earth. With a supply 
voltage of 12V the resistor at pin 8 should be 
changed to 2.7ka. 

presence of a stereo signal, together with stereo 
suppression allowing comparison of stereo and mono 
reception at the touch of a switch. A similar system 
allows complete audio muting, switching the receiver 
into a stand -by mode. Like the stereo preamp type 
MC1303, described below, the MC1304 is supplied in 
a standard 14 lead dual in -line epoxy package, and 
the circuit and application diagrams should enable 
the experienced constructor to achieve success with 
this unit. Layout of the decoder system is not critical, 
as the highest frequency occurring is the upper side - 
band of the 38kHz suppressed carrier a.m. signal. 
In regard to matching this unit to the circuitry of 
the f.m. tuner, the input impedance is typically 12kfl, 
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Input lag 1 Output lag 1 
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10s 1 12 

4 3 2 
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Input 
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(b) 
4. .3 .2 (a) Input lag 2 Output lag 2 

Left: Circuit of MC1303, stereo preamplifier unit. Right: Simplified diagram of the preamplifier. 

and with this light loading of the discriminator stage 
of the tuner, no difficulty should be experienced. 
(One point, however, the satisfactory operation of a 
stereo decoder presupposes that the tuner had the 
specified bandwidth for f.m. reception, which must 
allow for a 75kHz frequency deviation. This is 
assured in conventional circuits with 10.7MHz i.f. 
and discriminator circuits, but may not be available 
in pulse- counting type tuners, with their very low 
i.f. frequencies, even though a particular specimen 
appears fully satisfactory in its mono performance.) 

The output for each channel of the decoder is 
taken from the collector of a common emitter tran- 
sistor stage, so that the only constraint on the audio 
amplifier following it is that its input impedance 
should not be too low. However, any standard stereo 
preamp will have an input impedance of 50k11 or 
greater, so again no difficulty in matching should 
be experienced. For standard applications elegant 
and effective output stages to follow the decoder, 
with power levels in the range of 0.5 to 2 watts per 
channel, can be provided with i.c.s already mentioned 
in the pages of this magazine, such as the R.C.A. 
CA3020 or the General Electric (USA) PA237. 

MC1303 Stereo Preamplifier 
Motorola intend their MC1303 preamp to drive an 
output stage using discrete power transistors to a 
level of ten watts per channel or greater. The circuit 
is a development of an industrial dual operational 
amplifier, the MC1535, and as such provision is 
made for operation from a dual power supply, which 
gives both positive and negative inputs to the unit 
as well as an earth reference. For single source 
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operation, as would be provided in the amateur 
circuit and for compatibility with the decoder, the 
base bias to the input transistors is drawn from a 
potential divider. The output level will then also be 
approximately one-half of the supply voltage, and 
correct for direct coupling to the bases of a comple- 
mentary output transistor pair of the appropriate 
power rating. 

Input (from 
decoder via 
vol. control ) 

100k 

o 
Output 

(to bases of 
complementary 

pair of power 
transistors) 

t12V 

27kz -01 
27k I01 

Toy 
Typical circuit of one channel of a stereo preamplifier built around the 

MC1303. 

The power supply unit will be a standard system 
chosen with regard to the requirements of the output 
stage, with suitable decoupling for the preamp and 
decoder. Neither this nor the tone control circuits, 
also conventional, should provide any difficulty for 
the competent constructor. 



LE T T E R S .1 The Editor does not necessarily endorse the views expressed by correspondents 

Very interesting 
Your correspondent J. B. Jobe 

(Feb. 1970) describes a phenome- 
nom which I remember witness- 
ing a couple of years ago when 
servicing a receiver. 

I cannot remember the make of 
the set, though I know it was of 
foreign manufacture. Its owner 
had complained of no response 
from the volume control, although 
the sound was of reasonable 
quality and at a reasonable level. 

Upon dismantling the set, I 
immediately noticed that one of 
the loudspeaker leads had come 
adrift, though at the time I 
thought this had occurred during 
dismantling. 

However, after having duly 
fitted a new potentiometer, I 
switched the set on before I had 
connected the speaker and music 
miraculously emanated from .. . 

somewhere! 
Unfortunately pressure of work 

precluded me from pursuing the 
matter at the time, so I wired 
up the L.S. and forget about it 
until I read Mr. Jobe's letter. 

In retrospect, I know that the 
sound could not have come 
from the speaker transformer and 
I seem to remember suspecting 
the transistors at the time, though 
I do not remember whether they 
were "canned" or not. 

As for explaining the phenome- 
nom, I'm afraid I cannot! I am 
in the process of experimenting 
with various makes and types of 
transistors in an effort to repro- 
duce the effect but so far without 
success. Dare we hope for 
speaker -less radios in the future? 
-David A. Evered, (R oath Park, 
Cardiff). 

Some views 
I write first to say how much 

I agree with your Editorial com- 
ment in the April 1970 issue of 
P.W. 

The recent decisions by the 
broadcasting authorities have all 
been negative to a high degree, 
and it has always been my 
opinion that they seem intent on 
filling up m.w. channels, especially 
since the outrageous affair of the 
"pirates" being kicked off the air 
(although I am by no means a 
whole -hearted supporter of 
piracy!). 

It seems that an important part 
of our cultural and entertainment 
facilities are being used as a poli- 
tical and financial pawn in the 
hands of the authorities. 

My second point is entirely 
removed from the first and con- 
cerns the availability of compon- 
ents and the shops that supply 
them. 

I recently decided to build the 
"Injectrace" in the Dec. 1969 
issue and as I was anxious to get 
optimum performance from it, I 
decided to buy new components 
throughout instead of consulting 
my "odd- box ". Having made a 
special journey to London to ob- 
tain the components for this, you 
can imagine my dismay and out- 
rage when half the bits were as 
obtainable as Moondust! In one 
shop I was informed with great 
authority that the capacitors 
( Mylar) were no longer available 
as the firm called Mylar had 
"gone bust" six months ago. In 
another shop I was asked what 
circuit the capacitors were for 
and when I showed them the cir- 
cuit in P.W. I was treated to a 
long tirade of abuse directed at 
P.W. and its staff who "didn't 
ought to specify fings cos the 
manufacturer sent em a free sam- 
ple or two ", (or words to that 
effect). In a very well -known 
shop I stood for 72 minutes 
awaiting service whilst the assist- 
ants discussed in great detail the 
latest pop music. 

The assistants in one well - 
known shop have the annoying 
habit of putting all one's pur- 
chases in a paper bag and not 
showing to one before doing so. 
This resulted in my coming away 
one or two items short. One 
could of course check them at 
the counter but this would be 
after paying as they are so quick 
to take the money. 

Several other minor things 
happened all adding up to a very 
frustrating day, after which I 
resolved firmly to shop from the 
excellent small men who advertise 
in P.W., by post. -Paul Newman 
(Aylesbury, Buckinghamshire). 

Oldest in the world? 
South Africa may claim to have 

the oldest ham net in the world in 
the Early Morning Gang (sic), 

which is international in character 
and has been in existence since 
1935. It is also one of the most 
informal, and although I as an 
associate and short wave listener 
have known it for 12 years, I 
have not sounded the depths of 
its traditions, customs and "deep 
mysteries ". 

From the chairman, affable O. 
M. Ted (ZS6 William Ida), Johan- 
nesburg, I learn that the only 
founder member is O. M. Bill 
(Horizontal Willie) who resides 
symbolically enough in Vereenig- 
ing, Transvaal, where the Treaty 
of Vereeniging was signed in 1902 
restoring full peace to South 
Africa and establishing the Union. 

Bill Yapp sets the pace for the 
amusing mimicry of the EMG 
(which must never be called a 
group) by claiming to reside in 
"the depths of the River Vaal" 
from which he emerges with a 
gurgling of water (recorded on a 
tape recorder) to give his matinal 
greeting. 

The Early Morning Gang is 
only heard in the mornings be- 
tween 0400 GMT and 0600 on 
the 40 -metre band (7056.3 kHz), 
on a.m., and migrates to 3600 
kHz during the South African 
winter. It is a very far flung gang 
and has members in Cape Town 
(1,000 miles from Johannesburg) 
Bulawayo, Rhodesia, East Lon- 
don, C. Province, Lesotho, Bots- 
wana and Swaziland. Among its 
members are farmers, a retired 
hotel keeper, a pharmaceutical ex- 
pert, a retired mining official, and 
one nursing sister, who is the 
only YL. Most of the members 
put out a pretty good signal, and 
the gang has been heard in many 
parts of Africa, and sometimes in 
Australia and South America. On 
Christmas mornings as many as 
42 hams in Southern Africa have 
exchanged greetings within the 
EMG, and passing of the "over" 
has been expertly handled by the 
chairman assisted by veterans 
with more than 20 years member- 
ship. 

It has dozens of faithful lis- 
teners each morning and has offi- 
cially awarded Five Star Listener 
status to two for their services in 
sending in reports. 

I'm one, so that's why I've 
written this.- Hector Watt (Johan- 
nesburg). 
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NEWS FOR 
DX LISTENERS 

THE 
arrival of spring always seems. to drag 

DXers out of their shacks and put them to 
work in the garden or around the house. One 

DXer who remained in his shack was J. G. Sowerby 
of Stranraer and he was suitably rewarded when he 
heard Radio New Zealand. His equipment is a 
Lafayette HA600 with either a Joystick or an 
external long -wire. 

This is a case of the early bird catching the worm 
as reception occurred at 0500 GMT with news 
followed by music and talks until close -down at 
0545. The broadcast is beamed to the Pacific Islands 
on several frequencies but only 15280 is audible in 
this country. 

Geoffrey Gilham of London S.E.12 has, once 
again, used his Eddystone EC10 and Trio 9R59D 
to good effect and sent in the following log: 

4935 Radio Poti, Brazil with light music at 0220 
4835 Radio Mali with news in French at 2015 
4870 Dahomey with radio play at 1939 
4890 Radio Baré, Brazil at 2315 

15125 BED60, Taiwan in English at 1802 
15440 DZFB, FEBC in English at 1530 
A new reporter this month is. Mervyn Winters of 

County Antrim whose equipment consists of an 
AR88D and a 12 foot whip aerial. His list of two 
dozen stations has been severely pruned by your 
scribe but among the better catches were.: 

6095 Radio Baghdad, Iraq in English at 2000 
9545 Accra, Ghana in English at 2045 

11730 R. Nederland, Bonair in English at 0625 
11915 HCJB, Ecuador in English at 0900 
15020 Radio Hanoi, Vietnam in English at 2000 
15160 Radio Ankara, Turkey in English at 2200 
15165 Radio Damascus, Syria in English at 1930 
15345 Radio Kuwait in English at 1830 
21480 RSA, South Africa in English at 1750 
21485 Radio Australia in English at 2310 
Another regular reporter is T. R. Gibbs of 

Swindon. His report this month contained the follow- 
ing loggings: 

3322 Radio New Guinea at 1200 
7135 Radio Peking in German from 2000 to 

2030 
9715 Cyprus B.C. from 1900 to 2000 

11855 RTA, Algeria at 1600 
15270 Radio Sudan (II with 11835) from 1715 to 

1800 
Philip Batt of Littleborough, Lancashire is another 

new reporter, his equipment is a PCR3 receiver and 
a 92 foot long -wire at 15 feet elevation. His log 
included: 

7105 Radio Tirana, Albania at 0015 
7110 All India Radio at 2115 

11995 Teheran, Iran at 2010 
15335 Deutsche Welle, Kigali relay at 0659 
15365 R.N. Espana, Canary Is. in Spanish at 1910 
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THE BROADCAST BANDS 
Malcolm Connah 

1540G Radio Kiev at 1935 
15405 Voice of Nigeria at 1815 
17750 Radio Pakistan in English at 0900 
17825 NHK, Tokio, Japan in English at 0900 
21600 Radio Australia at 0620 
Raymond Peart of Worcestershire used his Spidola 

transistor receiver and 100 foot long -wire to send in 
his first report to the column: 

6135 Radio Warsaw, Poland at 1830 -1900 
7210 Radio Norway, English news, 1200 -1230 
7219 Radio Nederland, Happy Station at 0930 
9605 Radio Prague in English at 1730 -1830 
9665 Radio Switzerland Calling at 1830 
9770 Austrian Radio with news in English, 1300- 

1400 
17705 Radio Havana, Cuba in English at 2010- 

2138 
Roy Patrick of Derby has sent in some very 

interesting items of news including: 
Radio Pyongyang has been heard by Roy at 

1900 in a frequency of 6540 with programmes in 
English. 

Radio Mexico is now using two frequencies, 
according to Roy these are 9745 and 15135kHz. _ 

Malcolm Robinson of Liverpool sent me the 
schedule of Radio RSA, South Africa which reads 
as follows: 

English: Daily Transmission to:- 
U.K. and Ireland from 1756 to 1850 still using 

the 21480 and 15250 outlets. 
Africa General from 1056. Heard at good strength 

on 25790 and 21535 also with unheard outlet of 
15220; and from 1450 to 1550 heard on 21535 and 
unheard on 15220. An additional outlet on Saturdays 
and Sundays on 11900 is in use from 1056 to 1450. 

Monday- Saturday Transmissions to:- 
North -West Africa from 0645 to 0658 heard on 

21535 and 17805 and unheard on 15220 and 11900. 
Afrikaans: Monday- Saturday Transmissions to:- 
Rhodesia, Malawi and Zambia from 0600 to 0613 

heard on 17805 and 15220, also broadcasting on 
11900 and 9525. 

Sundays to:- 
East and Central Africa from 0656 to 0950. Heard 

on 25790 also broadcasting on 15220. 
French: Monday- Saturday to: 
Central and North Africa from 0630 to 0643 heard 

on 21535 and 17805 also outlets on 15220 and 11900. 
Potuguese: Monday- Saturday to:- 
Angola from 0615 to 0628 heard on 17805 also 

with outlets on 15220, 11900 and 9525. 
We have been asked to point out that in the report 

on page 57 in the May 1970 issue, the reference to 
the Codar CR70A was not intended to be detrimental. 
It was not intended as a report on the receiver and 
reception was of course governed by conditions. 



THE AMATEUR BANDS 
David Gibson,G3JDG 

READ all about it. Who is GB3WRA? Why are 
strange callsigns coming from PY land? Who 
has a 21 -mile antenna buried in ice? 

Listen out on all bands 160 -10 metres on Saturday, 
September 5, for GB3WRA. This will be a special 
station located at High Wycombe, Bucks, for the 
annual Wycombe show. Visiting amateurs and s.w.ls 
welcome. 

Brazilian stations apparently used the prefixes 
ZV, ZW, ZX, ZY and ZZ for the CQ WW contest 
because the contest was for prefixes. You begin to 
wonder if a countries list or a callbook is really of 
much use these days. 

John Moore (Leicester), relates the strange saga 
of KC4AAD who is located near the U.S. base 
"Byrd" some 650 miles from the South Pole at 
120°30W, 79°54'S. Are you sitting comfortably? 
Then I'll begin. This station has a 21 -mile dipole 
which is resonant at just under 1kHz and is used on 
3kHz for experimental purposes. Quick, get the hi -fi 
out, you might log him. Apparently some five years 
ago the antenna, all 21 lovely, dangly miles of it, 
was lying on the ice. Now, it is four feet below the 
surface. Anyone at the North Pole is advised to be 
on the lookout for a long piece of wire which should 
be through in about another seven million years' 
time. 

J. Leaver (Lanes), home brew s /het, 100ft wire 
wound round the loft, a.t.u., has sent in a fantastic 
topband log which is 99,893% c.w. Among the 
stations heard, which includes. 30 OK and 13 OL 
stations are: DL9KRA, EI9BG, GI3JEX, GI6TK 

.(s.s.b.), GM3iBGW, GM3LQI /P, GM3SVK, 
GW3TUG, GW3ZEY, OK1ABK, OK2BMR, 
OK3TCA, OKSTOL, OLIAUL, OL2ANK, 
OL4AMF, OL5AMA, OL6AKP, OL8ANL, PAOPN, 
5B4NZ, 9H1BL. Would-be c.w. sleuths are advised 
to QRX 1.85MHz down to band -edge. 

Steve Ireland (Kent), PW Clubman, 19 -set vario- 
meter, 67ft end fed, says best time to listen for DX 
on 80 is 2130, especially the net on 3.795MHz. 
Steve's best on the band are: CN8HD, CT2AK, 
CR6IV, EP2DX, HBOLL, OY2X, OD5BA, PY1HA, 
PY7BFN, PZ1AH, SM6CNS /MM, TA2E, W4RDD/ 
P /VP9, W2NIN, K3JH, XE7KS, YV¢AI, ZC4CB, 
ZM2BCG, 4X4KT, 4X4YM. 

I've heard of "A little bird" whispering in some- 
one's ear, but when it comes to 14MHz, the PCR3 
;belonging to P. Batt (Lanes), takes a lot of beating. 
The 22ft 45° "vertical" is connected via a 70ft single 
wire feeder and an a.t.u. Proof of this r.f. pudding 
is: AX2AYE, AX3AD, AX3LAF, AX4SD, CE3OE, 
EP4OE, HP1MD, K4ZL, KP4CM, KV4AB, LU5B, 
PY1BSC, PY7ARM, VK5RFJ, VK7WH, VP2DOE, 
VP2VO, VRIIC, VE3CU, VE4SK, YV3US. 

Messrs Anderson, Roberts and Apperley have 
confessed! Their chemistry master is none other than 
G3XMM. Heard on 21MHz on the guy's HRO and 
80ft end fed: AX3DCR, DU1CH, EL2AI, EP2KB, 
G3PAC /W9, HR2HHP, HV1CN, JA6MDD, 
JA8DGR, KR6HR, LU5XE, MP4MBB, MP4TDR, 
PY2EIR, SVICZ, VE3EQA, VP7CG, VP9GE, 
VU2DK, YV1SA, ZMIAIX, ZS6AL, ZX1MB, 
ZX2DVH, 9Y4MM all on s.s.b. 

A. Crooks (Leicester), RAI plus PR30, 45ft end 

fed also reports a series of interesting squeaks on 
21MHz s.s.b. Andy's log reads: CR4BC, CR6GA, 
CR7IZ, EA8GZ, EL2BZ, EP2DX, HS3ACP, 
JA1SQI, JA1YGM, JA4AOF /MM (near the Philli- 
pines), JA5ARU, JA6MS, JA9IL, JH1BLX, JW7UH, 
KP4ES, OA4LM, OI3NY PY4BLH, TG9RR, 
TJ 1 AR, UAOSU, VO 1 FX, VU2KV, VU2OLK, 
ZS2PX, 4X4BR, 6W8BD, 9H1CB. 

Gear- CR100 /2, 60ft end fed. Listener -J. Moore 
(Leicester). Log: AX3VK, CR6GA, CR6MH, 
CR7BB, CX7BF, DU1FH, FG7XL, FL8MB, 
HK3VA, HS5ABD, HT1HSM, JA1HTM, JA2EQ, 
JA4FRB, KV4AD, KZ5JW, LU2DEK, LU5DDM, 
LU9NA, OA4LM, ODSBZ, PJ9JR, PY2HT, PYBII, 
UH8BX, UL7GAW, VE3MR /4X4, ZE1AA, ZE3JO, 
ZS6AL, ZV2CK, ZY2RZ, ZZ1CAD, 4S7PB, 
4Z4HF, 5J3WO, 5Z4LS, 7Q7LZ, 9H1BA, 9J2PV all 
on ten metres s.s.b. 

It's all happening on two metres. N. Richardson 
sends in an impressive log which included FIBCI /P 
located some 10km south of Calais. Nicholas is in 
Bucks, and uses an 8- element Yagi, Garex converter, 
PR30 and CR7OA tuning 28- 30MHz. 

"Keep up the good work in printing 2 metre logs 
in PW," says S. Carter (Staffs), while Glyn Richards 
(Isle of Wight), admits to riding his trusty 4- over -4 
slot fed on the 144MHz trail. The JXK converter 
and GC-1U got these a.m. stations which are between 
120 and 180 miles away : G3GZJ (c.w.), G3PWJ, 
G8CSU /P, GW3CBY, GW3ITZ /P, GW3OXD /P, 
GW3NWR, GW3VKL /P. 

From France, Glyn logged: F1AAD /A, F1TE /P 
(both in Cherbourg), F1BCI /P (Calais), F3LP (Le 
Havre), and from further afield- HB9AEN /P. 

Mobile rallies in July include: July 5th, Cornish 
ARC rally at St. Ives; 5th, ARMS rally at RAF/ 
USAF air base, Alconbury (highly recommended); 
12th, Upton Mobile Rally, Upton -upon -Severn, 
Worcs; 19th, Mobile Rally at Scarborough; 26th, 
White Rose rally at Leeds; 26th, Saltash rally; 
August 2nd, Mobile picnic at Bristol; August 9th, 
Woburn Abbey mobile rally; August 9, Mobile 
picnic at Stratford -upon -Avon. 

Deadline for logs for The Amateur Bands this 
month is the 15th. 

RSGB EXHIBITION 1970 
PRACTICAL WIRELESS 

PRACTICAL TELEVISION 
Visit our Stand at the Show where we shall be glad to 

meet our readers and their friends. 

SEE OUR LATEST DESIGNS 
including 

LIGHT BEAM TELEPHONE 
VIBRASONIC GUITAR AMPLIFIER 

ORGAN PEDAL BASS UNIT 

WHEN? 
Wednesday Aug. 19th to Saturday Aug. 22nd 

10 a.m. to 9 p.m. daily 
WHERE? 

The Royal Horticultural Society's New Hall, 
Greycoat Street, Westminster, London, S.W.1 

(Nearest Station -Victoria) 

BE CAREFUL ... ! ! NOTE THE DATE 
THE SHOW'S EARLY THIS YEAR I 
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AS 
is well known, a t.r.f. type receiver is capable 

of surprisingly good results, when correctly 
operated and circuit design is very much 

simpler than with a superhet. 
The receiver described here covers approximately 

1.3MHz to 20MHz or 230 to 15 metres, in three 
switch selected wavebands. The OC81D output stage 
gives very good headphone volume, from a large 
number of transmissions. Coverage includes the 160m 
and 80m amateur bands, ship and other frequencies, 
as well as the more usual short wave bands. 

A push -pull output stage can be added to boost 

A2 Al 
O Regeneration 

TCI 
60pF 

N 

O 

1C3 
R4 0 

Ri k 
10kf1 

volume for loudspeaker reception. This stage is in 
the form of an optional module which can be 
plugged into the receiver output socket. 

Circuit 
This is shown in Fig. 1, with the coil for one band 

only. The remaining two coils are wired in the same 
way as that shown. 

VC1 is the main tuning or band -setting capacitor 
and the small capacitor VC2 is for bandspreading. 
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(Inductor for one band only shown) 

Fig. 1: Circuit of receiver. The circuit of the additional audio module is shown in Fig. 7. 
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Its full rotation covers only a narrow band of 
frequencies. In use, VC1 is set for a band required, 
such as the 25m or 31m band, and this is tuned 
with VC2. The tuning "rate" with VC2 is about 
the same as that which would be obtained with a 
20: 1 reduction drive on VC1, and this method is 
inexpensive, convenient, and easy from the building 
point of view. These capacitors need not have the 
exact values shown. 

Batt.- 

43/k x 21/4". 

Each inductor has a tuned section C to E, base 
coupling E to B, and aerial coupling A to E and 
3 -pole 3 -way switch brings in the coil required. 
Alternative aerial sockets are fitted, Al is better with 
a reasonably long aerial and when an earth is avail- 
able. A2 is used in other circumstances, and has a 
small series capacitor TC1. 

An 0C170, Trl, is used as a regenerative detector, 
with feedback through TC2 and regeneration control 

R11 

Tr1 

R1 

O-I R7 F. o 

Headphones 
socket 

Red Reds" 

00810 0071 

To TC2 

e 

J \ 

FIg. 2; Top view of circuit board and identification of transistor connections. 

Switch 
S2 
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VR1. For proper results with a t.r.f. receiver, proper 
regeneration on all frequencies is absolutely essential, 
and this circuit was found to perform well. 

The output of the detector is coupled to an 0071, 
Tr2, first audio amplifier, and VR2 is the audio 
gain control. Tr3, an OC81D, is intended for use 
with medium impedance (SOQSZ) headphones. A single 
earpiece or miniature personal earphone not being 
very suitable for regular s.w. listening. 

Circuit Board Module 
Most of the components are assembled upon a 

ready perforated insulated board about 4; X 24in. 
which is later fixed to the chassis by three bolts, two 
of which provide earth returns. 

Fig. 2 is the top of the board. The easiest method 
is probably to insert the resistors and capacitors a 
few at a time, spreading the wire ends so that they 
do not fall out. The board is then turned over, 
and the leads are cut to suitable length, and soldered. 
Check all component values as they are fitted, and 
note that the larger capacitors have their polarity 
indicated, as shown. 

Fig. 3 is the underside of the board. Where wire 
connections are necessary, some 22 s.w.g. tinned 
copper or similar wire is used. Insulated sleeving 
is put on all leads which may touch other bare wires 
or joints. Two tags are placed as in Fig. 3, and are 
common to the positive or earth circuit and chassis. 
These tags are tightly held by nuts or fin. long bolts. 

When the circuit board is fixed to the chassis, put 
an extra nut on each bolt, so that the board is 
about +in. clear of the chassis. The bolts then pass 
through holes in the chassis, and further nuts are 
put on and locked tight. Bare joints and wires should 
be clear of the metal chassis, but a piece of card 
can be put under the circuit board, to avoid any 
possible short circuit. 

Transistor connections are shown in Fig. 2, and 
it may be found helpful to put thin coloured sleeving 
on the wires to help identify them. Red may be 
used for the collector, black for the base, and some 
other colour for emitter leads. The wires are left 
at such a length that the transistors are about Zin. 
clear of the circuit board. 

A number of flexible leads run from the circuit 
board, for connections to the volume control and 
elsewhere. It is helpful to identify these wires by 
using coloured sleeving, or by employing thin 
coloured flex. 

A lead from Cl passes directly down through 
the chassis to the bandswitch, Fig. 4. Leads from 
VR1 go down through a common hole, as do leads 
from VR2. Take a flexible lead from C9, for battery 
negative, and solder on a negative battery fastener. 
Run leads from C9 and OC81D collector which go 
to the headphones socket. 

Chassis 7 "x 5`x 2" 

Battery 
space 

Headphones 
socket 

A2 

TC1 

VR2 U Switch Switch 
S2 

VC2W I IVC1 

Bandspread Main tuning 

Fig. 4 : Top view of chassis and circuit board. 

Switch 
S# 
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N 
VR1 

M 
VR1 

Fig. 3: Bottom view of circuit board showing interconnection of components. 

Panel 
10"x 6` 

Headphones Batt - 
socket 



Chassis 
The chassis has flanges to which the panel is 

bolted as in Fig. 5, and Fig. 4 shows how the circuit 
board is fitted. The rotor connections for both VC1 
and VC2 run to a tag MC, in Fig. 4. A further tag, 
under the chassis on this bolt, is the earth return 
point for the coils, Fig. 5. 

TC1 is soldered to the insulated tags of a tag- strip, 
Fig. 4, and TC2 is soldered directly to one of the 
stator tags of VC1. A lead from the other stator tag 
passes directly down through the chassis to the band - 
switch. 

The tags of VR1 and VR2 are lettered, and must, 
of course, be correctly connected to the circuit board. 
The metal chassis is the common positive or earth 
return. A lead with a positive battery fastener is 
soldered to the switch incorporated in VR2, as in 
Fig. 5. 

Al A2 Earth 
Headphones 

socket 

Cl a M N' 0 
C6 
C3 

S1a/b/c I _I_ VR1 VR2 

c10 

MC 

S2 
Batt. 

Bandswitch Regeneration Volume/ 
on -aff 

Fig. 5: Bottom view of chassis and wiring of coils and controls. 

The cabinet listed has an inner flange, so the 
chassis has to be mounted a little high, as in Fig. 6, 
to clear this. With a receiver of this kind, a metal 
case is helpful in avoiding hand- capacity effects. 

Coils and Calibration 
The three coils are wound in the same way, except 

fOr the numbers of turns. Ll and L2 are on Zin. 
diameter insulated formers, 1¡in. long, and L3 is 
wound on a ferrite rod 2in. long and tin. in diameter. 
Paxolin tubes can be mounted by cutting discs of 
insulating material, and cementing these in one end. 
A small bolt will then fix the coil to the chassis. 

All windings for L2 are of 32 s.w.g. enamelled 
wire, turns wound side by side. Fix the wire at C, 
Fig. 5, near one end of the tube, by passing it 
through small holes, or cementing it. Wind on 34 
turns. Bare the wire and form a loop E, continue 
for a further 4 turns in the same direction, and 
finish at B. Leave the wire ends long enough to 
reach the switch. Solder the wire on at E, leave 
about *in. space, and wind 7 turns, finishing at A. 

With all coils C goes to VC1 (via switch), E to 
chassis and earth line, B to transistor base (via 
switch and Cl), and A to aerial, again via the switch. 

The highest frequency coil L1 has 15 turns from 
C to E, and 3 turns from E to B, of 22 s.w.g. 
enamelled wire. E to A is 4 turns. 

The lower frequency coil L3 is wound on a ferrite 
rod to reduce the number of turns required. C to E 
is 27 turns, and E to B is 11 turns, of 24 s.w.g. double 

VC1 Cl 

Fig. 6: Position of chassis relative to panel and bandswitch connections 

cotton -covered wire. E to A is 7 turns of 32 s.w.g. 
enamelled wire. The end of the ferrite rod is a tight 
push fit in a hole in a strip of paxolin, and is 
cemented here. It is then mounted with two bolts, 
as in Fig. 5. 

Fig. 6 shows the rotary switch connections, as 
seen from behind. (This is actually a 4 -pole switch, 
with one pole unused. To avoid any chance of a 
mistake here, L2 only can be wired in, and the 
receiver tested with the switch in its central position. 
If the wrong tags are used for any coil or connection, 
the receiver cannot function. 

VC1 and VC2 are fitted with large knobs and 
dials calibrated 0 -100. VC1 is secured with three 
bolts, which must be very short to avoid fouling 
the plates. A small bolt was fitted above each dial, 
with its slot vertical and filled with paint, so that 
the dial numbers can be logged. Dial readings of 
VC1 for the various bands are given below. These 
are only a guide, because the home -wound coils and 
other factors will influence coverage. 

Freq. Dial 

Band 1. 

Band 2. 

Band 3. 

20MHz 10 
15 20 
10 38 

8 55 
6 90 
8MHz 12 
6 20 
4 40 
3 70 
4MHz 15 
3 25 
2 50 
1.6 68 
1.3 95 

Operation 
With a t.r.f. receiver, adjustment of the regenera- 

tion is of the greatest importance. If there is little 
or no regeneration, almost no signals will be heard, 
and tuning will be very flat, but as regeneration is 
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increased, a point is reached where sensitivity and 
selectivity improve enormously. This shows that the 
detector is approaching the point where it will begin 
to oscillate. Optimum results are with regeneration 
so adjusted that the receiver is just failing to oscillate. 
Advancing regeneration further will cause whistles 
when tuning through signals, and an almost complete 
loss of signals. 

Initially, TC2 is almost wholly unscrewed. When 
VR1 is rotated slowly in a clockwise direction, back- 
ground noise should begin to increase, and signals 
heard. If oscillation occurs when tuning through a 
signal back off VR1 very slightly. If regeneration 
up to the oscillating point cannot be obtained on 
some frequencies, screw down TC2 a little. 

TC1 should normally be fairly well open, except 
for a very short aerial. If TC1 is screwed down, 
and a long aerial attached, the damping introduced 
may prevent regeneration, and may cause flat tuning. 

Current drain is about 6 -8mA or so, and any 9V 
battery is satisfactory. 

Push -pull Amplifier Module 
This amplifier, Fig. 7, can be plugged into the 

t.r.f. short wave receiver, to obtain speaker reception. 
No changes are needed to the receiver. The jack plug 
is put in the receiver headphones socket, audio 
signals being taken to the primary of the driver 
transformer Ti. The plug also provides the supply 
voltage for the output stage. 

* components list 

Resistors 
R1 10kû -R8 1kû 
R2. 2.7k0 R9 12kû 

-R3 1kû R10 47kû 
'R4 3.3k52 -R11 6800 

R5 47k0 -R12 1.5kû 
R6 10kû R13 500 WW (Home 
R7 2.2kû Radio VR 101) 

R14 4.7û 
All IW 10% except R13 

VR1 5kû linear pot. VR2 5k2 linear pot with switch. 

Capacitors 
Cl 0.04µF 150V C6 100µF 12V 
C2 0.01µF 150V C7 2µF 6V 
C3 4µF 12V C8 100µF 6V 
C4 0.5µF 150V C9 100µF 12V 
C5 32µF 6V C10 0.01µF 150V 
VC1 365pF (Home Radio No. VC1A) 
VC2 15pF (Home Radio No. VC26D) 
TC1 60pF pre -set (Home Radio) 
TC2 30pF pre -set (Home Radio) 

Semi- Conductors 
Tr1 OC170 Tr3 OC81 D 
Tr2 OC71 Tr4 /5 0081 matched pair 

Miscellaneous 
Sia -b -c, 3P3W rotary switch (Home Radio WSI7). 
Transformer T1 (Weyrad LFDT4). Transformer T2 
(Weyrad OPTI). 2 Dials, 2 *in dia. (Home Radio 
KN2). Chasis components, aluminium plate 7 x 5in 
(Home Radio CU168), 2 sides 5 x 2in (Home Radio 
CU134), 1 side 7 x 2in (Home Radio CU136). Minia- 
ture R.F. choke 2.5 mH. Case 10 x 6 x bin (Electron - 
iques 'Dinkicase'). Headphones jack and plugs. 
Paxolin panel 3 x 23in. Eyelet board. 
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R12 and R13 set the base operating conditions for 
the pair of output transistors, and R13 is a miniature 
pre -set resistor. This allows easy adjustment for best 
results with any pair of output transistors of the 
type shown, or similar type. 

The amplifier module is mounted on two small 
brackets which form the positive or chassis return.. 
This connection is essential. If the amplifier is not 
fixed to the chassis in this way, a lead must be 
provided here to complete the circuit. In this case, 
the amplifier could be in the speaker cabinet. 

Fig. 7 : Circuit of amplifier module. 

Speaker 

The components are mounted on an insulated 
board about 3 X 21in., Fig. 8. Provide a short flexible 
lead from the slider of R13, to one end, as shown. 
One tag of the driver transformer TI is identified 
by a green dot, and this should be placed as in 
Fig. 8. Flexible leads run from the primary to the 
jack plug. Connect the plug is such a way that the 
negative circuit is correctly made when it is inserted. 

Jack plug 

3 'x 21'4' 

R12 (.23 =}* ebc » 
Tr4Ú`81Mr 

Tr5 OC 81 
u 

e 
R14 

=NBrackets 

12 Speaker 

Speaker 

Fig. 8: Views of amplifier circuit board. Care must be taken to ensure 
correct wiring of jackplug. 



Flexible leads from T2 run to the speaker, which 
should be a reasonably large 21Z or 312 model, fitted 
in a cabinet, or attached to a baffle board. The 
amplifier is attached to the receiver by the two 
brackets, and stands vertically behind the receiver 
circuit board. 

When the amplifier is in use, a PP9 or similar 
large 9V battery is more suitable. Temporarily, place 
a 100mA or similar meter in series with one battery 
lead. Set R13 to minimum resistance and plug the 
amplifier plug into the receiver headphones socket. 
When the receiver is switched on, the meter should 
show about 8 -10mA. Move the slider of R13 to 
increase its resistance until the current rises about 
2mA to 4mA above the original figure. 

Subsequently R13 may be re- adjusted, if necessary, 
for best results with a signal tuned in. Current 
should not be over 15mA or so with no signal, 
rising to 30 -40mA with good volume. The best 
setting for R13 depends somewhat on the individual 
transistors. 

Headphones can be used as before, when wanted, 
by withdrawing the amplifier plug, and inserting the 
headphone plug. This puts the push -pull amplifier 
completely out of use. 

Q'CWCWCU 
buy or borrow manual of Stern -Clyne Veritone STP -1 stereo Tape Preamp.- 

S. Stubbs, 48 Neil Lane, Manchester, M21 25H, 
...mods and official handbook for the No. 19 set Mk. 3. -F. G. Shepherd, 16 Frances 

Road, Purbrook, Portsmouth, Hante. 
. details of the WS 19 and ancliliarles (operating prbcedure etc). -A. Howard, 

2 Castle Close, Raffley Estate, Kings Lynn. Norfolk. 
..any Information at all on the T15D23 full -wave rectifier. -R. Collins, 39 Cadogan 

Gardens, South Woodford, London, E.18. 
..any information regarding the c.r.t. Indicator unit typé 26.-R. A. Carter, 2 Wol- 

singham Drive, Acklam, Middlesborough, Teeside. 
.information and details on converting Ferguson 121n. tv Into an oscilloscope.- 

I. Dyche, 49 Marlowe Drive, Whitecross, Herts. 
, , ,circuit and constructional details of an a.t.u. which covers Top Band and Eighty. 

Also buy or borrow December 1961 Issue of P.W. -Martin Swift, 341 Walsall Road, 
Stone Cross, West Bromwich, Staffs. 

...information on the Indicator unit c.r.t. type 26 ref. 100116058. Information particu- 
larly required is on plug connections, power requirements, circuit diagram etc. - 
L. K. Ferguson, 49 Bulloll Road, Kempston, Leeds. 

circuit and any other Information on,Indlcator Unit c.r.t. type 26 A.M. reference 
100116068 I am also in need of a power supply for the unit which requires 80V at 
400.22401cs and would be glad to hear from anyone who has any Ideas on this- 
M. K. Dakin, 145 The Broadway, Norton, Stourbridge, Worcs. 

...circuit diagram of the P. W. Monophonic Electronic Organ's Professional Ampl I- 
fler.-C. W. G. McGiffie, 10 Bryn -Awel, Bryntirlon Hill, Bridgend, Glamorgan, South 
Wales. 

. information on the Elliott Multiversal Testing Set, No. D474763 (this may be 
serial number). It is a Wheatstone bridge, Insulation tester and fault localisation unit. -L. O. Tully, 120 Victoria Street, Fairfield 4108, Brisbane, Australia. 

...manual or circuit diagram of the ex -Govt. signal generator CT53. I understand 
that these were manufactured by different contractors but the maker of my one Is H. C 
Atkins of S.W.6. -The Occupier, 145 Brighton Road. South Croydon. Surrey. 

, . any information at all on surplus R103 Mk, 2 recelver. -J. M. Gunter, 65 Hamilton 
Road, Taunton, Somerset. 

..v.h.f. receiver type R1392D. 1 would like to purchase the i.f. transformer on the 
right of the chassis looking from thefront. -L. K. Ferguson, 49 Balloii Road, Kempston 
Beds. 

name of supplier of resistance line cord 3 -way, 0.3 amp to reduce 240V a.c. to 
112V a.c. I also have many copies of P.W. for disposal. -R. G. Clark, 101 Warnham 
Court Road, Carshalton, Surrey. 

...any gen at all on the echo sounder type 621 made by Rikoh. -John Bartlett, 
35 Brambleton Avenue, Farnham, Surrey. 

diagrams and service sheet for Korting Mk. 112 tape recorder -R. Stansneld, 
23 Well Walk, Hampstead, London, N.W.3. 

...details on how to convert a TV set Into an oscIlloscope.-R. Johnson, 44 Queen - 
borough Road, Halfway, Sheppey, Kent. 

...any gen on an old radio receiver -the Osram Four New Music Magnet. -P. Shea, 
17 Cranmore Park, Belfast, 9. 

...handbook of the Trio 9R -59 receiver. -G. L. Hill, BRS31721, 51 Hallfelds Lane, 
Gunthorpe Estate, Peterborough. 

...details on improving the s.s.b. on an AR88. -G. McKIndry, 29 Whitehurst, 
Bearsden, Glasgow, Scotland. 

..information, circuit or handbook and any useful mods for the R.3673. -A. Howard, 
2 Castle Close, Reffley Estate, King's Lynn, Norfolk. 

...loan or purchase hanbook for BC454 Command receiver. -A. Rawlings, 37 Kings- 
wood Avenue, London, N.W.B. 

.Information on use or purchase of manual on Simon SP5 tape recorder -P. C. 
HIII, 42 Church Road, Bishopsworth, Bristol, BS13 8JW. 

gen on using VCR139A or CV1588 c.r.t. for an oscilloscope. Also the socket 
for the CV1588. -A. Kitchen, Rosary, Star, Shipham, Somerset. 
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MEDIUM -WAVE stations in Europe operate 
on channels spaced 9kHz apart as laid down 
in the Copenhagen Plan. There are a 

number of African and Asiatic stations in the gaps 
between these channels and these can be heard 
during the evening before the majority of Europeans 
close down. A selective receiver of communications 
standard is an advantage for this type of DX while 
a loop aerial is helpful in cutting down splash from 
adjacent channels. Baghdad Iraq 760kHz can be 
located between West Germany on 755 and Sottons 
764. The programming is in Arabic though it some- 
times broadcasts western music before closedown 
at 22.30 GMT. Occasionally there is a 1kHz hetero- 
dyne on this station caused by CQA 759kHz in the 
Portuguese island of Sao Tome West Africa. Sand- 
wiched between USSR on 890 and Milan on 899 is 
EFJ57 Radio Juventud de Canarias Tenerife on 
895kHz. This station relays news from Radio 
Nacional Espana and specialises in serious music 
until sign -off at midnight. Deir el Zor 959kHz Syria 
has Arabic programmes until 2230hrs and can be 
found just below Paris 962kHz. Other stations to 
look for on these `split' frequencies include Riyadh 
Saudi Arabia on 588; Jerusalem 677; Kermanshah 
Iran 985; Kuwait 1345; BBC Eastern Relay in the 
Persian Gulf on 1410. Urumchi in western Ohina is 
a regular on 1525 with Russian propaganda and 
jamming. Two long wave Asiatics logged recently 
are Tselinograd in Kazakstan behind Warsaw 
227kHz and Ashkhabad 375kHz, both at 2200hrs. 

A mystery Greek -speaking station has been heard 
just out -of -band on 1610kHz. It was first reported 
to Sweden Calling DXers by a listener in Austria 
and further information has just come to hand in 
a letter from Angelo Coppola of Naples who has 
logged it several times after sunset. The programmes 
are mainly Greek folk music and the identification 
sounds like Radiophonikos Stathmos Chidas. Has 
anyone heard this station? There is nothing listed 
on 1610, the highest MW channel being 1603. 

Stations along the east coast of North America 
can be logged for about one hour before sunrise 
during July. European interference is light at this 
time owing to the aproaching daylight from the east 
while QRM from inland North America is absent, 
enabling stations that would be classed as `difficult' 
in winter, to be heard. Look for WHAM Rochester 
NY on 1180; WLIB New York City 1190; CKCW 
Moncton N.B. 1220; WSYB Rutland Vermont 1380; 
WNJR, the all-negro station in Newark N.J. 1430; 
CBG Gander Newfoundland 1450; WHEC Rochester 
NY 1460; WPTR Albany NY 1540 mixed with 
ZNS1 Nassau Bahamas. Those right on the top of 
the band are usually prominent, such as WSFR 
Ft. Lauderdale Florida 1580; WSMN Nashua N.H. 
and WAKR Akron. Ohio, both on 1590 and CJRN 
Niagara Falls Ontario 1600. Nearer home on the 
periphery of Europe are three A.F.R.T.S. stations 
not normally heard except at sunrise in. summer. 
These are Kenitra Morocco 1484; Lajes Terceira 
Azores 1500 and Tripoli 1594. 

CHARLES MOLLOY 
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UPAN D fß 
COMPRESSOR 

C.R.Bradley 

A 
LMOST every audio source can benefit from a 

degree of compression or expansion of the 
volume range. The unit described here pro- 

vides a variable amount of compression or expan- 
sion with low distortion and can be added to almost 
any sound system. It can be an additional `luxury' 
control (like the tone controls) in a hi -fi system, or 
it can have more important uses in tape recording, 
pop music and radio communication as will be des- 
cribed. It can also be used to sustain notes played 
on an electric guitar, or give a tape recorder auto- 
matic level control. 

PRINCIPLE 
The level of an audio signal may be controlled by 

passing it through a stage with variable gain. A 
simple example is the volume control in a radio 
receiver, if we can regard it as a stage on its own - 
see Fig. la. When the slider is at the bottom end 
of the track, the gain of the stage is zero and the 
output signal is zero. When the slider is at the top 
end of the track, the gain is unity (disregarding load- 
ing effects) and the output signal is maximum. The 
range of gain is O to 1 and it is controlled by 
mechanical action on the control spindle. Note that 
if the slider is left in a certain position, say half way 
along the track (gain = 2), the dynamic range (volume 
range) of the signal is not affected. Thus if the input 
level doubles the output level doubles also regard- 
less of the control setting (except at zero of course). 

Now suppose the volume control in Fig. la could 
be turned up when the input level is low and turned 
down when the level is high, all this to be done 
automatically without noticeable delay. The output 
level could then be held constant in spite of wide 
variations in the input level. This would be volume 
compression or reduction of the dynamic range. 
Conversely, if the volume control could be turned 

AGC voltage 

HT-ve 

Output 

down when the input level is low and turned up 
when the level is high we would get volume expan- 
sion or exaggeration of the dynamic range. 

Either of these processes can properly be called 
a.v.c. (automatic volume control). The circuit in a 
radio receiver which maintains a constant r.f. input 
to the detector is sometimes misnamed the a.v.c. 
circuit; it is more correctly a.g.c. (automatic gain 
control) applied to an r.f. stage, whereas a.v.c. is 

Signal in 

Signal 
out 

Signal in 

Control 
voltage - 

Signal 
out 

(a) (b) 
Fig. 1: A standard volume control and a simple method of audio 

expansion or compression using an L.D.R. 

a.g.c. applied to an a.f. stage. 
It might be thought possible to obtain volume 

compression or expansion by driving the volume 
control in Fig. la with a servo motor. Unfortunately, 
any practical mechanical linkages would have signifi- 
cant inertia and friction and the system would be 
too slow to keep up with fast volume changes. 
Therefore it is necessary to design a stage whose 
gain can be controlled electrically. But before con- 
sidering all- electric stages, the circuit in Fig. lb pro- 
vides an interesting use of light for a.v.c. X is a 
cadmium sulphide photocell and L is a lamp 
mounted close to it. The lamp brilliance depends on 
the control voltage. When the control voltage is 
high the lamp shines brightly and the resistance of 

Output 

Fig. 2: Radio receiver a.g.c circuit and graphs showing effect of 
a.g.c on gain. 
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Output 
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voltage swings positive . 
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Gain = 

output low input 



X is low, resulting in a high output level. When the 
control voltage is low the lamp shines dimly and the 
resistance of X is high, resulting in a low output 
level. This arrangement is often used in remote 
volume control applications and in some audio com- 
pressor and expander circuits. The lamp and photo- 
cell can be bought as a single sealed unit for this use. 
After experiment, this circuit was discarded in favour 
of the circuit to be described because the power con - 
sumption of the lamp is high and the relation 
between the control voltage and the output level is 
very non- linear. Also the heat mass of the lamp fila- 
ment and the photocell characteristics introduce a 
delay in response. 

VARIABLE GAIN STAGES 
The gain of a class A amplifier stage can be varied 

by moving the bias toward cut -off. This is a type 
of gain control used in radio a.g.c. circuits -see Fig. 
2. This circuit has the disadvantage of severe dis- 
tortion of the output waveform when the stage is 
near cut -off. In a tuned r.f. stage this distortion is 
tolerable as the next tuned circuit will eliminate 
harmonics and restore the sine waveform. But the 
distortion is excessive for a full range a.f. stage, 
particularly in an audio compressor where the stage 
would be biased near cut -off when the input signal 
was at maximum. 

Another circuit which was investigated is shown 
in Fig. 3. This is a long tailed pair where the audio 
signal is passed through one of the transistors (Tr2). 
When the control voltage swings negative, Trl turns 

Control 
voltage 

Input 
signal 

HT -ve 

Output 
signal 

a 
Fig. 3: Two transistors connected as a long tailed pair can control 

dynamic range but only at low input levels. 

on. As Tr2 base is held at constant potential, the 
increased voltage drop across R biases Tr2 toward 
cut -off and the audio signal is attenuated. This cir- 
cuit gives a good performance but the input signal 
must be small to avoid distortion. 

The final choice of circuit is shown in Fig. 4. It 

Tr1 

Input 

HT +ve 

Output 

Control 
voltage 

Fig. 4: The basic control circuit used in the final circuit, 

is a conventional common emitter amplifier with a 
field effect transistor placed in series with the emitter 
bypass capacitor. The f.e.t. is used as a variable 
resistor controlled by the gate voltage. When the 
gate voltage is zero, the source -to -drain resistance 
is low and Trl emitter is fully decoupled by C. When 
the gate voltage swings negative, the resistance rises 
so that the decoupling action of C on Trl emitter 
is reduced. The gain of the stage is now reduced by 
negative feedback from the unbypassed emitter 
resistor R. 

It will be noticed that the f.e.t. is being used to 
control alternating current. The circuit was first tried 
with an additional resistor from h.t. positive to the 
f.e.t. source to give a steady d.c. bias. This was dis- 
carded when it was found that as the f.e.t. is basically 
a symmetrical device, it can be used on a.c. In this 
circuit the source and drain leads can be swapped 
with no great effect on performance, althought one 
arrangement is slightly better with the low cost f.e.t. 
specified -which is not specified as a symmetrical 
type in any case. 

The main advantage of this circuit is the low dis- 
tortion over a wide range of signal level. The tran- 
sistor is always biased in class A where distortion is 
minimum. Unlike any of the previous circuits, the 
distortion reduces as the gain is reduced; this is due 
to the increased negative feedback from R. This 
makes it particularly suitable for an audio com- 
pressor. The transistor and the f.e.t. also provide 
useful amplification of the audio signal and the con- 
trol voltage respectively. 

COMPRESSOR CIRCUIT 
The arrangement for audio compression is shown 

in Fig. 5. The output signal is sampled by a single 
stage amplifier A. This provides a signal across RI 
which is rectified by D to give a negative -going volt- 
age across the diode load R2. Audio frequency 
components are smoothed by Cl to produce the 
steady control voltage which is fed to the f.e.t. gate. 
Since the gate impedance of the f.e.t. is very high, the 
attack /decay time of the compressor is determined 
by the values of R3 and C2. The graph in Fig. 6 
illustrates the action of compression. When the input 
signal is low, the f.e.t. gate voltage Vg is between 
OV and -2V and the transistor gives a high gain. 

HT +ve 

ompressed 
output 

Input 

vg 

Fig. 5: The compressor circuit principle. 
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When the input signal level rises so that the gate 
voltage passes from -2V to -3V the gain is pro- 
gressively reduced. Higher signal levels cannot be 
further compressed as the f.e.t. has already blocked 
all the emitter decoupling. However, distortion due 
to clipping only sets in with very high signal levels. 

The flattish portion of the solid curve in Fig. 6 

Distortion 

Vg =-3V 

Although squelch has its own uses it is not the kind 
of volume expansion required. 

The same arrangement is more workable if the 
signal sampled by A is the unexpanded input signal; 
this removes the positive feedback loop. However, 
a very high gain is requred in A and the expansion 
proves to be very non -linear (Fig. 7b). 

/ / 

Input signal -r+X 
level (a) 

Fig. 6: The dashed lines on the graph show the audio stage gains at 
different fe.t gate voltages for the circuit in Fig. 5. 

shows the range of compression. The higher the gain 
of amplifier A the flatter it will be and the greater 
will be the degree of compression. As A samples the 
compressed output and not the input signal, the cir- 
cuit cannot `over compress' strong signals no matter 
how high the gain of A, i.e. it is impossible for the 
curve to slope downwards from left to right. 

It must be understood that the non -linearity of 
the curve in Fig. 6 does not cause harmonic dis- 
tortion in the output signal as it represents a non- 
linear volume response, not instantaneous response. 
The time constant R3 /C2 is chosen so that the gate 
voltage does not change appreciably during even 
the longest (bass) audio cycles. The instantaneous 
response curve at any time is one of the dashed lines 
in Fig. 6, and these are linear. 

EXPANDER CIRCUIT 
Although audio expansion has simply the reverse 

effect of audio compression, the circuit design is not 
as simple as this might suggest. We might try to use 
the circuit in Fig. 5 but with a negative bias on. the 
f.e.t. gate and the diode D 
reversed. The transistor 
would then give a low 
gain on weak signals and 
a high gain on strong 
signals, as desired. Un- 
fortunately a positive feed- 
back loop exists. A strong 
signal causes the gate 
voltage to swing towards 
zero which increases the 
gain; this increases the 
signal sampled by A which 
drive the gate voltage 
further towards zero and 
so on. The arrangement 
gives a squelch action 
illustrated in Fig. 7a i.e.: 
signals below a threshold 
level are amplified with 
low gain and signals above 
the threshold level are 
amplified with high gain. 
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/Vg.O >A 
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rn 

Y 
a 
o 

Vg=o 

Vg.-3V 

r 
Input signal i X Input signal 

level (b) level 
Fig. 7: Volume expansion characteristics of circuits discussed in text. 
In (a) expansion operates over an infinitely small range ; in (b) the 

range is real but expansion is non -linear. 

The solution to the requirement for linear volume 
expansion over a wide range is shown in Fig. 8. 
This is in fact the volume compression circuit with 
the output taken from a different point. When the 
input signal level is low, the f.e.t. gate voltage is 
near zero and therefore the source to drain im- 
pedance is low compared to the output impedance 
of Trl acting as an emitter follower. Hence the out- 
put level is low. When the input signal level is high, 
the f.e.t. gate is driven negative and the source to 
drain impedance is high; hence the gain of the cir- 
cuit increases to unity. Amplifier A is part of a 
negative feedback loop as it samples the compressed 
signal at Trl collector; this feedback ensures linear 
expansion of the signal. 

FINAL CIRCUIT 
The final compressor /expander circuit is shown 

in. Fig. 10. The variable gain stage is formed by 
Trl and Tr2 (f.e.t.) with Si selecting compression or 
expansion. The compressed signal at Trl collector 

Input 

HT+ve 

Expanded 
output 

Vg 

T T 

/ / / / / / / / / .// // / / Vg .-3V // ¡- 
// / 

/Vg .0 i_ ,v/ 
Di.. stortlon 

Input signal 
level 

Fig. 8: (left) Expansion circuit principle. 
Fig. 9: (above) The arrows on the graph 
show how a small range of volume in 
the input is expanded to a wider range. 



Two new 
Buildityourselfspeaker 

kits from Wharfedale 
"Why don't you produce kits for bigger speakers ?" 

people asked us when Unit 3 proved such a success. 
We hope you'll like our answer -Unit 4 (2- speaker floor 

standing system) and Unit 5 (3- speaker monitor system). 
So if you're a high fidelity enthusiast who enjoys 

building his own equipment, send for details. 

Unit 4 full range 
floor standing system. 
2 speakers (12" Bass and 3" Treble) 
to give full, range, balanced 
reproduction. 
Frequency response of 45- 17,000 
Hz. when housed in suitable cabinet. 
Superior 4- element crossover unit 
ensures optimum performance 
from each speaker. 
Rec. Retail Price £16 -0 -0 

All kits include speakers, crossover network, acoustic 
wadding, mounting bolts and connecting wire, together 
with full assembly instructions. No expert technical 
knowledge needed. 

the true sound in High Fidelity 

17.A 
w " "® Idle Bradford Yorkshire 

Rank Wharfedale Ltd., 

Unit 5 the monitor system 
you can build yourself. 
3 speakers (12" Bass, 5" Mid -Range 
unit, and 1" Treble) give clean, 
smooth performance. 
Frequency response of 40- 20,000 
Hz . when housed in suitable cabinet . 

Unique mechanical / electrical 6 
element crossover unit. 

Rec. Retail Price £23 -10 -0. 
AiiiNNENcuTHEREIENN 
iv To: Rank Wharfedale Ltd., Idle, Bradford. 

Please send me leaflets describing your speaker kits. 

111 Name (Block capitals, please) . Address 

P.w.7 /7 % .r 
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Fig. 10: The complete circuit of the audio expander/compressor. 
Components within the dotted line are mounted on the P.C. board. 
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2N2926y 

Tr5 
2N2926y 

C11 

100 
pF 

)_positions 
c....compress 
e....expand 
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1 ....fast attack/ 

decay 
2.... slow attack/ 

decay 
3.... fast attack/ 

long decay 
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kfl 

R7 
R14 

33kfl 
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I JK2 
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Il 

I 

-I- 
'J 

I 

4.7kfl 
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VR3 
50kí1 

Compression/ 
Expansion 

NF 

R5 
2.7kí 

Tr2 
22 
k0 

2N3819 

1 

C5 I 

TOO NF 

27kf1 
R10 

VR2 10kf] 

be 
Sia c oyo 

Expansion 
range 

r- +18V 

R16 
270kO Tr6 

2N2926y 

R18 
27kí1 D1 

Germanium 

I 

C8 
50}iF 

C10 
100 

pF C9 

100 
pF 

R13 

kII 

- -1 

S2Attack/delay 

r R22 i 
/ 8.21(11 / 

I I 

WM-11 
S2a ' 2 R23 2 ¡ 52b 

AA ....1. 
C14 
50pF 

R17 

R20 
82kí1 

R21 
82kí1 

27kn 
R19 
27kO 

C15 
1pF D2 

Silicon 

C167 
2N F 

L J 

+18V 

R15 
1.81(0 

C17 - 
250y:F 

printed board J 

is amplified by Tr3 and fed via. C7 and VR3 to Tr6 
which is the amplifier A in Fig. 4. The degree of 
compression (or expansion) is controlled by VR3. 
The signal at Tr6 collector is rectified by Dl, 
smoothed by C15 and fed to the f.e.t. gate via one 
of the sets of time constant components selected by 
S2. 

For compression, the signal at Tr3 collector is 
also taken directly to the base of emitter follower 
Tr5 which provides a low impedance output on 
JK2; in this mode Tr4 has no function. 

For expansion, the signal at Trl emitter is used as 
described in Fig. 8. This signal is taken through VR2 
and C8 to Tr4 base. The signal at Tr4 collector is 
taken directly to the base of output stage Tr5. The 
potentiometer VR2 works only on expansion; its 
resistance. forms a potential divider with the vary- 
ing source -to -drain resistance of the f.e.t. and it is 
used to set the range of expansion. All the transistors 
are working as Tr3 is still delivering a compressed 
signal to Tr6. 

Base bias for both Tr3 and Tr4 is provided via 
R14 from Tr5 emitter; Tr5 forms a d.c. feedback 
pair with either Tr3 or Tr4 on compression or ex- 
pansion respectively. 

It is possible to experiment with the time constant 
components selected by S2 to obtain any desired 
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attack /decay characteristic; some quite complex net- 
works might be. used here to obtain a particular 
result. The values of R22 to R24 shown in Fig. 10 
have been chosen to give the following choice of 
characteristics in conjunction with C16. In position 
1 of S2, C16 can rapidly charge and discharge 
through R22. The compressor /expander therefore 
has as fast a response to volume changes as is pos- 
sible without feedback arising from audio frequen- 
cies reaching Tr2 gate. In position 2 of S2, R22 is 
replaced by a higher value R23 resulting in a 
slower response. Position 3 of S2 gives a special 
attack /decay characteristic intended for automatic 
level control use with a tape recorder (S1 switched 
to compression). 

The compressor responds very quickly to an in- 
crease in signal volume when forward current flows 
in D2 to charge C16 negatively, but C16 can only 
discharge very slowly through R24 as the leakage 
current of the f.e.t. gate is negligible. Hence the f.e.t. 
gate voltage depends on the peak volume level. This 
characteristic is ideal for the purpose since volume 
peaks are quickly brought down to a constant level 
to avoid over -modulating the tape, but the gain does 
not increase much during lower level sound pass- 
ages. Thus the dynamic range of the material re- 
corded is not greatly affected. 



BSR 4 -SPEED SUPERSLIM 
AUTO RECORD CHANGER 

Playa 12", 10" or 7" records. 
Auto or Manual. A high a 

quality unit backed by BSR 
reliability with 12 months' tr 
guarantee. Size 135 r 
11iin. Above i 
motor board afilo. 
below Skin. AC 200í250v. 

with STEREO /MONO XTAL f6. 19.6 Poet 5/6 

ESE UA70 Stereo/Mono Transcription £ 1 2.19.6 Auto Changer. Calibrated Stylus Pressure. 
ESE Mlnichanger UASO Stereo /Mono. £7.19.6 Size 12 x 811a. AC 200/250v. Post 5/8. 

GARRARD PLAYERS with Sonotone 9TA Cartridges. 
Stereo Diamond /Mono Sapphire. SP25 Mk II £14.19.8. 
ATOO Mk II £14.19.8. Model 3000 012.19.0. Poet 5/6. 
RECORD PLAYER PORTABLE CABINET 75/- 
Space for amplifier and autochangor. Poet 5/ -. 
RCS DE -LUXE 8 WATT AMPLIFIER. Ready made and 
tested. A 2 -stage unit using triode pentode valve, giving 
8 watts output. Tone and volume controle. Isolated mains 
transformer. With knobs, loudspeaker and valves ECL82, 
EZ80, Frequency response 50- 12,000 cps. 89/6 Sensitivity 200mV, Poet 5/8. 

R.C.S. TEAKWOOD BASE. Ready cut out 77/6 for mounting (State player make and model) 
R.C.S. PLASTIC COVERS FOR ABOVE 77/6 BASE. Durable tinted plastic, attractive appearance. 
EMI PICK -UP ARM. Complete with mono cartridge 29/e. 

EMI JUNIOR 4 SPEED RECORD PLAYER 
Maine operated motor, turntable and pick up 59/6 complete. Poet 5/6. 

HI -FI PICK UP CARTRIDGES 
GP94 65/ -; 0P93 46 / -t OP91 80 / -; GP87 19/8, ACOS 
L.P. only 10/8. All standard flying complete with stylus. 

CRYSTAL MIKE INSERTS 
1 }" dia. 8/6. ACOS lt" dial 12/8. BMX, 1" dia. 9/8 

PORTABLE AMPLIFIER 
Portable mini p.a. system. 
Many uses - ideal for 
Parties, or as a Baby 
Alarm, Intercom, Tele- 
phone or Record Player 
Amplifier, etc. Attractive 
rezine covered cabinet, 
sirs 12 x 9 x 4in., with 
powerful 7 x din. speaker 
and four transistor one watt 
power amplifier. Uses PP9 battery 
Brand new in Maker's carton with 
full maker's guarantee. Only " Post 
World famous make. /- 5/- 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial 12/6 
Ose. Pó0 /LAC 5/4 
I.F. P50 /2CC 470 kc /s 6/7 
8rd I.F. P50 /8CC 8/- 
P61 /1 or P51/2 6/7 
P51/8 6/- 
Ferrite Rod 8 x }in. 4/ -, 0 

VOLUME CONTROLS 
Long spindles. Midget Size 
6 K. ohms to 2 Meg. LOG or 
LIN. L/S 8 / -. D.P. 5/- 
STEREO L/S 11/ -. D.P. 15/- 
Edge 5K. S.P. Transistor, 6/- 

Spare Cores 6d. 
Driver Trans. LFDT4 9/6 
Printed Circuit, PCA1 9/8 
J.H. Tuning Gang 10/0 
Weyyrad Booklet 

12/ - 
kin. 5 / -. 

800hm Coax 9d. yd. 
BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. 28/ -; 00 yd. 40/ -. 
FRINGE LOW LOSS 
Ideal 620 lines . 2I yd. 

WIRE -WOUND 8 -WATT POTS. WIRE-WOUND 3-WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 10 II to 80 K., LONG SPINDLE 
Carbon 30 K to 2 meg. 

5/- 
10 OHMS to 100 K. 

8/- 
VEROBOARD 0.15 MATRIX 

25 x Eta. 8/S. 25 x Stirs. 8/2. 85 x 8ßín.8 /8. 35 x Sin. 5;2. 
EDGE CONNECTORS 18 way 6/ -; 24 way 7/8. 
PINS 86 per packet 3/4. FACE CUTTERS 7/6. 

S.R.B.P. Board 0.16 MATRIX 2 5in. wide Od. per lin., 
31in, wide 9d. per 1 in.; Sin, side 1/- per lin. (up to 17in.). 
S.R.B.P. undriiled r.ln. Board 10 x Sin. 8/ -. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2 5in. sides. 
7 x 4in., 6/-; 11 x Mo., 7/6; 11 x Tin. 9/8; 18 x Oie., 10,8; 
15 x 14in., 5 / -; 9 x 7 x gin., 8/8; 14 x 11 x Sin., 14/8. 
ALUMINIUM PANELS 18 s.w.g. 12 x 12in. 8/8; 14 r 8in. 
5 /8;12 x Sin. 4/6;10 x 7in. S /8; 8 x Oin, 2/8; 6 x 4in. 1/8. 

1-inch DIAMETER WAVE -CHANGE SWITCHES. 
2 p. 2 -way, or 2 p. 0 -way, or 8 p. 4 -way 4/8 each. 1 p. 12 -way. 
or 4 p. 2 -way, or 4 p. 8 -way 4/6 each. 1 inch DIAMETER 
Waveehange "HABITS" 1 p. 12 -way, 2 p. 8 -way, 8 P. 
9 -way, 4 p. 8 -way, 6 D. 2 -way, 1 water 12/ -, 2 wafer 18/ -, 
8 wafer 24/ -, 4 wafer 80/ -, 6 wafer 88/ -. 
TOGGLE SWITCHES, sp. 2/8; sp. dt. 8113; Op. 8 /6; dp. dt. 4/6. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 86 /- 
LOW RESISTANCE HEADPHONES 8 -5 ohms .. 89/8 
DE LUXE PADDED STEREO PHONES 8 ohms .. 79/6 

THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAGNETISER 

200/250 y. A.C. Leaflet S.A.E. - 1NIgVfI01111liÌi 

*GENERAL PURPOSE TRANSISTOR j- 
7C PRE AMPLIFIER BRITISH MADE 7C 

for Mike, Tape, P.U., Guitar 
Battery 9 -12v. or H.T. line 200 -800v D.C. operation. Size 
1 i" x li" z t". Response 2" c.o.s. to 25 Ko /s. 28 db gain. For 
use with valve or transistor equipment. 
Full instruction. Brand new. Guaranteed. I7/6 each Details S.A.E. 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/850V .. 2/8 100/25V .. 2/- 16+16/500V 11/- 
4/300V .. 2/6 250/25V .. 2/8 50 +50/850V 7/- 
8/450V .. 2/6 500 /25V .. 4/- 60+100 /850V 11/8 
113/450V .. 3/- 8 +8/450V .. 8/8 82 +32/250V 8/6 
82/450V .. 4/- 8 +16/450V 4/- 82 +82/450V 9/8 
25 /25V .. 2/- 16 +10/450V 0/- 82+32 +82 /850V 8/9 
60/50V .. 2/- 32+82/360V 5/- 100 +50 +50 /350V.918 
SUB -MIN. ELECTROLYTICS. 1. 2, 4.5.9,10, 25, 80, 60,100. 
200mF 15v 2/ -; 500, 1000mF 12V 3 /8; 2000mP 25V 7/ -. 
CERAMIC 1pF to 0.01 mF, 9d. Silver Mica 2 to 50009F, 9d. 
PAPER 350V -0.1 9d, 0.5 2/8; 1mF 3 / -; SmF 160V 3/ -, 
6009 -0,001 to 0.05 9d; 0.1 1/ -; 0.25 1/6; 0.47 5 / -. 
1,000V- 0,001, 0.0022, 0.0047, 0.01, 0.02, 1/8; 0.047, 0.1, 2/e. 
SILVER MICA. Close tolerance 1% 2.2 -500pF 1/8; 680 -2,200 
pF 2/ -; 2,700- 5,800pF 4/ -; 0,800pF -0.01, mid 13/ -; each. 
TWIN GANG. "0 -0" 206pF +178pF, 11/ -; Slow motion drive 
805 +865 with 25 +259F, 11/ -; 500pF slow motion, standard 
9/-; small 3 -gang 5000F 22/ -. 
SHORT WAVE. Single 25 PF 11/- 
CHROME TELESCOPIC AERIAL 23in. 5 / -. 
TUNING. Solid dielectric. 100pF, 3000, 500pF, 7/- each. 
TRIMMERS. Compression 80, 50, 709F, 1/ -; 100pF, 1500, 
1/6; 250pF, 1/8; B00pF, 750pF, 2/ -; 1000 pF, 2/8. 
RECTIFIERS CONTACT COOLED } wave 60mA 7/6; 
85mA 9/8. SILICON BYZ18 8 / -; BY100 10/ -. 
Full wave Bridge 75mA 10/ -; 150mA 19/6; TV roots. 10/ -. 
NEON PANEL INDICATORS 250V AC /DC Red, Amber 4/ -, 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
I w., } w., 1 w., 20% 8d.; 15 w. Bd.; 2 w. 1 / -; } w. 10% Od. 
HIGH STABILITY. } w. 1% 10 ohms to 10 meg., 2/ -. 
Ditto 5% Preferred values 10 ohms to 22 meg., 9d. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 16 watt 
10 ohms 

2CHASSISo MAX CUTTER 
Complete: a die, a punch, an Allen screw and key 

tin. 18 /- 5ín. 17/8 15ín, 19/6 15in. 24/- 2111- 44/3 
lia. 10 /- lin. 19/8 11ín.20/8 1än.29/- 2 5.ín. 57 /8 
tin. 18/9 1,1in.19/8 1$ía. 21/8 Sin. 39/- lin. sq. 38/8 

TRANSISTOR MAINS POWER PACKS. FULL WAVE 
9 volt 500mA. She 45 x 21 x 2ín, Metal case. A9/6 Crackle finish. Output terminals. On/off switch. 
Half Wave 9 volt 50mA. Size 25 x 11ín. Snap terminals 82/6 

MAINS TRANSFORMERS 5 /Peach 
250 -0 -250 50 mA. 6.8 v. 2 amps, centre tapped .... 19/8 
250 -0 -250 80 mA. 6.3 v. 4 amp. 28/- 
250 -0 -250 80 mA. 8.8 v. 3.5 a. 8.8 v. 1 a, or 5 v. 3 a, ß8/- 
350 -0 -350 80 mA. 6.3 v. 8.5 a.13.8 v. 1 a, or 5 v. 2 a. 88/- 
300 -0 -800 v. 120 mA., 6.8 v. 4 a. C.T.; 8,3 v. 2 a. . . 45/- 
MINIATURE 200 v. 20 mA., 8.3 y. 1 a. 25 x 2 x 15in, 15/- 
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 25 x 25 x Sin 17/8 
HEATER TRANS. 6.8v, 15 a., 10/8; 6.3 v. 4 amp 15/8 
Ditto tapped sec. 1.4 v 2, 3, 4. 5, 8.8 v. 15 amp 15/6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 8, 4, 5. 
B, 8, 9, 10, 12, 15, 18, 24 and 80 v. at 2 amp. 88/- 
1 amp., 6, 8, 10, 12.18,18, 20, 24, 80, 38, 40, 48, 8.0, 88 /- 
AUTO TRANSFORMERS 0- 115 -280 v. Input /Output, 
60 w. 18/8; 150w. 38/ -; 600w. 86; 1000w. 212. 
CHARGER TRANSFORMERS. Input 200 /250v. 
for 6 or 12v.. 15 amp., 24/ -; 4 amp., 88/- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12 y. outputs. 15 amp. 8/ -; 2 amp. 11 / -; 4 amp. 17/ -. 

COAXIAL PLUG 1 /8, PANEL SOCKETS 1/8. LINE 5/8 
OUTLET BOXES. SURFACE OR FLUSH 5/ -. 
BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms. 
JACK SOCKET Std. open -circuit 2/8, closed circuit 4/8; 
Chrome Lead Socket 7/8. Phono Plugs 1/ -. Phono Socket 1/ -. 
JACK PLUGS Std. Chrome 5 / -; 8.5mm Chrome 2/8. DIN 
SOCKETS Chassis 3 -pin 1/6; 5 -pin 2 / -. DIN SOCKETS Lead 
3 -pin 3 /8; 5 -pin 5/ -, DIN PLUGS 3 -pin 8 /8; 5 -pin 5/ -. 
VALVE HOLDERS. 9d.; CERAMIC 1 / -; CANS 1 / -. 

E.M I. 13 x 8in. 
LOUDSPEAKERS 
With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45-60 cps. 
Flux 10,000 gauss. 
Speech coil, 8 or 16 ohm. 

45/- 
Also with twin tweeters. Complete 
with crossover. 8 or 8 or 15 f4 ohms. 10 watt. 

C ' ' -r . -:!1 Recommended 
x Bi 

Teao. k Cabinet f5 18 

MINI- MODULE 
LOUDSPEAKER KIT 
10 WATT 65/- CARRIAGE 5,- 

Triple speaker system combining on ready cut baffle. 
} in. chipboard 15 io. x 8t in. Separate Hass, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 in. Bass Wooter unit has a low resonance 
cone. The mid -Range unit is specially designed to add 
drive to the middle register and the tweeter recreates the 
top end of the musical spectrum. Total response 
20- 16,000 cps. Full instructions for 3 or 8 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
18 x 10 x 9 in. Modern Scandinavian f5 Post 6- fluted front design for Mini- Module. 

Minimum Post and Pocking 2/6 RETURN OF POST DESPATCH. HI -FI STOCKISTS. 

RADIO COMPONENT SPECIALISTS 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER I2in. MAJOR £9 
80- 14,500 -c.p.s., 12ín. 

-?' doable cone, woofer and 
tweeter cone together 
with a BAKER ceramic 

. magnet assembly having 
a flux density of 14,000 
gauss and a total flux of 

. 145,000 Maxwells. Bass 
resonance 45 c.o.s. Rated 
20 watts, Voice soils 
8 or 8 or 15 ohms. 

Module kit, 80- 17,000 c.p.s. 
with tweeter, crossover, 

`-- baffle and L11.10.0 instructions. 
BAKER "GROUP SOUND" SPEAKERS -POST FREE 
'Group 25' ' Group 35' ' Group 50' 
25 watt f 7 25 watt f 9 50 watt f 19 
TEAK HI -FI SPEAKER CABINETS. Fluted wood front. 
For 10 or 12in. round Loudspeaker 89.0.0. 
For 18 x Sin, round Loudspeaker 25.0.0, 
For 10 x bin. or Okin. round Loudspeaker 8A.0.0. 
LOUDSPEAKER CABINET WADDING 18in. wide, 8 / -ft 

Horn Tweeters 2- 18kc /a, 10W S ohm 29/8. 
De Luxe Horn Tweeters 2 -18 Kc /s, 16W, 10 ohm 69/6. 
MOVING COIL cone tweeter 8 ohm 19/ -. 
3000cps CROSSOVERS 3 or 8 or 15 ohm 16/8. 
SPECIAL OFFER! 80 ohm, Siin 2tin. die.; 85 ohm. Sin. 
25 

ohm, 
7nrdia.; 8 84in.; Sin.; 8 x óío. 17/6 TYPE 

8 ohm, 8 x dia., 8 ohm, Stia, Stn, Sin. 6 x Bin. 7 x 4in. 
LOUDSPEAKERS P.M. 3 OHMS. 85ía. 22/8; 8 x Sin, 21/ -; 
8 x 2 1in. 21 / -; Sin, 85/ -; 10 x Bin, 20 /-. 
Sin, WOOFER 8 watts mar. 20- 10,000 cps. 8 or 15 ohm. 8918 
ELAC B in. De Luxe Ceramic 8 ohm or 16 ohm 60/ -, 
Bin LOUDSPEAKER. TWIN CONE 15 ohm 35/ -. 
RICH /ALLAN B or 10 or 121n Twin cone 3 or 15 ohm 89/6. 
OUTPUT TRANS. EL84 etc. 5/ -; MIKE TRANS. 60:1 5/ -. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 

SOUND ACTIVATED 
PSYCHEDELIC 
LIGHT BOX 

Fascinating light patterns 
of Green, Blue, Red and 
Amber. Works with any 
mono or stereo amplifier. 
Input required 0.5 wath. 
A.C. mains operated. Size 
18 x 18 x din. 

E12.10.0 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

ILLUSTRATED EAGLE CATALOGUE 6/ -. Post Free. 
BARGAIN AM TUNER. Medium Wave. 79/6 Transistor Superhet. Ferrite aerial. 9 volt. 

BARGAIN DE LUXE TAPE SPLICER. Cuts, / 
trims, loins for editing and repaire. With 8 blades / 

BARGAIN 4 CHANNEL TRANSISTOR MIXER 
Add musical highlights and sound effects to recordings. 
Will min Microphone, records, tape and tuner 
with separate controls into single output. 9 volt, I 

BARGAIN FM TUNER 88 -108 Mo/s Siz Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £9 . 10.0 Walnut Cabinet. Size 7 x b x 4in. 

ditto less cabinet 17.10.0 
FM STEREO MULTIPLEX ADAPTOR. For above or 
general use. Ready made with 4 transistors, 99/6 (I diodes. 

BARGAIN S WATT AMPLIFIIR. 4 Transistor 69/6 Push -Pull Ready built, with volume control. 9v. 

*RADIO BOOKS * (Postage Bd.) 
Practical Radio Inside Ont 4/6 
Practical Stereo Handbook 8/0. 
Supersensitive Transistor Pocket Radio 5/0 
Radio Valve Guide, Books 1,2,8 or 4 ea. 6 / -No. Sea e/- 
T.V, Fault Finding 405/825 lines 8/6 
Transistor Communication Sets 6/- 
Wireless World Radio Valve Data 10/- 
Transistor Circuits for Radio Controlled Models 7/6 
Valves, Transistors and Diodes equivalents Manual.. 10/O 
Coil design & construction 5/- 
Hartley on Hi -Fi Radio Tuners 5/- 
22 Circuits for Micro Alloy transistors 5/- 
Practical Car Radio installation 8/- 

3 inch MOVING COIL METERS BRITISH MADE 
Various calibrations /movements. 500 Microamp; 37/6 1 Milliamp; 50 -0-50 Microamp. etc. S.A.E. for list 

MAINS ELECTRIC MOTORS 
(120v. or 240v. AC). Size St x 25 x 1 5in. 
Clockwise 1,200 r.p.m. off load. Heavy 
duty 4 pole 50mA. Spindle 1 x 8/20 

Pß CE 
BARGAIN 17/6 Post 2/6 

8 for 50/ -; 6 for 901- 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME. 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -5 p.m. (Wednesdays 9 -I p.m., Saturdays 9-S p.m.) 

List II -. Written suarantee with every purchase. (Export: Remit cash and extra postage.) Buses (33, 68 pass door. S.R. Stn. Selhurst. Tel. 01 -011 -IUS 
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Neuer Built a Kit Before? 
Why not prove how easy it is the HEATHKIT way. 
Build one of these beginner kits. 

Stereo Record Player 
Kit K /SRP -1 £27.6.0 

Carr. II /- 

Economy SW Receiver 
Kit K /GR -64 £24.16.0 

Carr ÿ 9/- 

Deluxe Car Radio 
Kit K /CR -I (less Spk.) 

L12.12.0 
Carr. 5/- 

Severn AM /FM Radio 
Kit K /Severn £ 18.18.0 

Carr. 5/- 

Car Tune -up Meter 
Kit K /ID -29 £17.8.0 

Carr. 5/- 

Model 

Builders 
Tacho 

Kit K /GD -69 

LI 1.0.0 

Carr. Paid 

D.I.Y. 2- Speaker System 
Kit K /SCM -3 (less cab) 

£ 12.6.0 
Carr. 6/- 

Many more kits in the FREE CATALOGUE 
Please send me FREE Catalogue. 

NAME 

ADDRESS 

25/8 

C 

Post Code 

HEATH (GLOUCESTER) LTD 
ruse r1 GLOUCESTER GL2 -6EE 

a Schlumberger Company 
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HOME RADIO (Components) Ltd., 
Dept. PW., 234 London Road, Mitcham CR4 3HD. 
Phone 01 -648 8422. 

me e 

of 
obtaining i 

components 
SIMPLY! QUICKLY. 

A 

B 

D 
D 

0 

I 

Purchase a Home Radio Catalogue, using the 
Coupon below. Please enclose a cheque or postal 
order for 12/6 (8/6 plus 4/- packing & postage). 
Your will be sent by return of post. 

Choose you( components. In the Home Radio 
Catalogue over 8,000 components are listed and 
more than 1,500 illustrated. A comprehensive 
index helps you to locate your requirements 
easily. 

Join our Credit Account Service. Full details are 
enclosed with every catalogue. 

Order your components. Having joined our 
Credit Account Service, you may order either by 
phone or post. If you phone out of office hours, 
a recording machine takes your message. 

Get started on that project! Whether it's con- 
structing or servicing work, the fact that you can 
obtain the right components easily, Without having 
to chase from shop to shop, will put you in the 
right frame of mind to make a better job of it. 

Whether or not you want to use 
the Credit Account Service men- 
tioned above, you certainly need 
the Home Radio Components 
Catalogue, if you construct or 
repair radio, television and elec- 
tronic gadgets. By the way, the 
catalogue contains six vouchers, 
each worth a shilling when used 
as instructed, and with the cata- 
logue we supply a 30 -page Price 
Supplement and a Bookmark 
giving electronic abbreviations. 

Post the Coupon today, 
with 12/6 

The price of 12/6 applies only to 
catalogues purchased by customers 
residing in the U.K. 

Please write your Name and Address in block capitals I 
Name I 

I Address 

I HOME RADIO (Components) LTD., 
Dept. PW, 234 -240 London Rd., Mitcham, CR4 3HD 



The value of R24 can be increased to give an even 
longer discharge time for C16. The combination of 
R24 and silicon diode D2 (low leakage) can be re- 
placed by a germanium diode (higher leakage) but 
this prevents any experimentation with R24. 

CONSTRUCTION 
Most of the components are carried on a printed 

circuit board shown in Fig. 11. The board and 
the controls are mounted in a two piece alu- 
minium box (see. Fig. 12) for effective screening. The 
author used a separate component for the ON /OFF 
switch S3; this results in a rather large number of 
knobs on the front of the unit and it might be pre- 
ferable to have a third `OFF' position on Sl. In this 
case Si would need to be a 4 -pole 3 -way type. 

Arrangements have been made for readers to 
obtain the printed board ready made and drilled 

rí1 ...._ 
R2 3, I 

2 VR3 

v i u 

Batteries held by ryP 
rubber bands 
looped through 
cabinet 

from the suppliers listed in the parts list. If making 
the board oneself, the pattern of conductors shown 
in Fig. 11 should be traced and the resist painted 
on the copper in a mirror image of the pattern. 

The transistor types used, viz: 2N2926 (popular 
plastic silicon planar) and 2N3819 (general purpose 
f.e.t.) are available cheaply from advertisers in the 
magazine. Ensure that the electrolytic capacitors 
and the semiconductors are wired with correct 
polarity as indicated in Fig. 11. All components 
should be soldered quickly and with short leads. 
The germanium diode D1 is the only component 
where particular care should be taken to avoid heat 
damage. The wiring between the board and the 
controls should be short and the indicated leads 
screened as shown. All earth connections are made 
to a common point, the body of VR1. 

The inclusion of C11 should be sufficient to en- 
sure stability if the layout 

JK1 

JK2 

o 

a 
E 

- 

S 

+ 
i i , `_- 

B1,B2 
PP3 

To S3 

o 

To B1 

6BA 
mounting 
hardware 

Fig. 11: The component layout. Using the recommended P.C. board makes for 
easy construction and a neat final layout. 

is followed. If instability 
arises due to poor layout 
or the use of higher gain 
transistors. a 100pF capa- 
citor C6 can be added 
between earth and Tr5 
base (connect at Si) or in 
the position shown on the 
printed circuit (normally 
unoccupied). The com- 
pressor / expander should 
remain stable even with 
an overload input. 

Two links are shown on 
the printed circuit. When 
the link between C2 nega- 
tive and R3 /R4 is made, 
the gain of the unit is 
reduced slightly but the 
range of compression or 
expansion is increased. 
The link between Tr5 col- 
lector and the positive line 
may be opened to measure 
Tr5 collector current. This 
should be around 3.5 mA 
in both compress and 
expand positions of Sl. 

Under some conditions, 
it may be possible to 
drive the circuit into low 
frequency oscillation when 
VR3 is fully on (clock- 
wise). Some improvement 
in this, and in the circuit's 
recovery time from an 
extreme overload, can be 
found by wiring a low - 
wattage 2.7V zener diode 
across C16 (positive to 
positive). 

USE 
For compression, the 

unit is set up as follows. 
Start with S1 at COM- 
PRESS, VR1 (LEVEL) 
anticlockwise and VR3 
anticlockwise. Feed the 

Interior view of the completed project. 
Compare this with Fig. 11. 
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If a voltmeter is avail- 
able, the voltage across 
Cl6 can be monitored. 
Note that the internal re- 
sistance of a moving coil 
voltmeter will affect the 
attack /decay time s. A 
change in signal level is 
expanded or compressed 
when it causes a voltage 
change in the range 1.8V 
to 2.5V d.c. 

APPLICATIONS 

V o l u me compression 
can be applied usefully to 
almost any audio signal 
where full, reproduction 
of the dynamic range is 
not essential. Compression 
reduces the demands made 
on audio equipment and 
on the listener. In the ex- 
tremes, `loud' sounds are 
prevented from causing 
overload distortion while 
`quiet' sounds are not lost. 
The use of compression 
for tape recorders has 
already b e en mentioned 
and is a great help when 
recording 'wild' sounds 
out of doors. Some fur- 
ther applications are des- 
cribed below. 

Compression is useful 
in a public address system 
as it compensates for poor 
microphone technique. In- 
telligibility is improved 
and this may enable the 
amplifier to be used at 
lower gain with conse- 
quently less risk of feed- 
back howls. 

Compression can be 
used in radio communi- 

cation to increase `talk power' (intelligibility) over a noisy channel. It is preferable to speech clipping as it does not introduce harmonic distortion. A combina- 
tion of compression and clipping would give ex- 
cellent intelligibility over a poor quality speech link. 

Compression can be useful to the hard of hearing 
who may need to listen to radio or television at an 
uncomfortably high volume (to others) in order to 
hear everything. If the dynamic range of the material 
is compressed, the annoyance caused to others by 
peak sound levels is reduced. 

Compression is used in commercial record making 
where the dynamic range of the material to be re- 
corded exceeds the range that can be cut on the 
record. Pop music often employs a high degree of 
compression; in this way the `backing' sound can 
be recorded at full level without drowning out the 
singer. Even the most idolised groups usually provide 
live performances which seem `weak' compared with 
their recorded offerings; compression can provide 

Self tapping screws 

Fig. 12: The cutting and drilling de ails of the two piece aluminium 
cabinet. 

signal input to JKl. The unit can be driven by a 
dynamic microphone, electric guitar, magnetic pick- 
up, tuner, etc. A crystal microphone or pickup can 
also be used but a resistor of 47k1Z to 220kí1 should 
be put in series with JK1 to reduce distortion. The 
output at JK2 may be fed to any valve or transistor 
amplifier. Advance VR1 (LEVEL) until the lowest 
level sound passages are reproduced at the desired 
volume. Then advance VR3 until the louder passages 
are sufficiently compressed. 

Expansion is a little harder to set up as VR1, 
VR2 and VR3 have interdependent effects. With 
SI at EXPAND and VR3 anticlockwise, set VR2 
for the desired range of expansion, from slight 
(anticlockwise) to extreme or `squelch -like' (clock- 
wise). Advance VR1 until the lowest level sound 
passages are just audible. Then advance VR3 until 
the louder passages are sufficiently expanded. 
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DISCOSOUND 
DJ DISCO -AMP 

The DI Disco -amp has been designed specifically for use with 
discotheques and has many exclusive features not normally found 
on P.A. amplifiers. The unit will be of use to the professional D.J. 
as well as in clubs and mobile discotheques. 

The ore -amp section features independent inputs and volume 
controls for two mics with separate bass, treble and master volume, 
plus two independent inputs and volume controls for turntables, 
again with separate bass, treble and master volume controls. 

A complete Pre -fade listen (P.F.L.) cueing monitor section is also 
featured with separate input for headphones (either stereo or mono) 
with an independent volume control for headphone monitoring, 
and a P.F.L. switch, so that either turntable can be monitored for 
accurate cueing up of records. A mie over -ride switch is also added 
which cuts the music volume by half so that mie announcements may 
be made over the music without altering the volume controls. 

The power amplifier section has an output of 70 watts R.M.S. into 
8 ohms and has elaborate protection against thermal, short or open 
circuit. The unit is designed for panel mounting. 

SPECIFICATION 
Output power 

Frequency response 

Harmonic distortion 
Signal /noise ratio 
Speaker impedance 
Headphone impedance 

Bass control 
Treble control 
Inputs: 
turntable 

70 watts R.M.S. * 1db at 8 ohms. 

30- 20,000 Hz ± 3 db. 

Less than 1% at full output. 

Better than - 65db. 

8 -16 ohms. 

8 -16 ohms. 

Variable 20 db at 100 Hz. 

Variable 20db at 10 kHz. 

Mic 1 & 2 5 mV at 50 K ohms. 

1 & 2 100mV at 1 meg ohm. 

50 ohm or 600 ohm mie inputs may be ordered at extra cost. 
Size: Front Panel 16 +" x 7'. Cut out 15 +" x 6 ". Fuses: A.C. 1.5 amp 
(B.S.) mounted on back panel. 

PRICE £85.0.0 inc. P & P. 

DISCOSOUND PRE -4 
This is a four channel fully 
mixable pre -amp, with 
separate treble, bass and 
master volume controls, 
and is completely self 
powered. All four inputs 
are by standard jack socket 
on the front panel with the 
addition of inputs 3 and 4 
being duplicated on the back 
panel, with two paralleled 
outputs also featured for 
versatility in use. Frequency 
response: 30- 20,000 HZ± 3db, Signal /Noise Ratio: -65db. 
Size: front panel 12f x 5f cut out required 11} X 4 +. 
Completely built and tested. 

11111118811Mallie 

PRICE £18.0.0 inc. P & P. 

DJ 30L PSYCHEDELIC LIGHT 
CONTROL UNIT - 

3 channel light control unit 
that handles up to 1,000 
watts per channel. Separate 
bass, middle and treble 
controls for full frequency 
separation. 
Completely built and tested 

PRICE £37.10.0 inc. P & P. 

DJ 70S 
INTEGRATED 
MIXER - 
AMPLIFIER 
One of the finest units available on the market today, regardless 
of price. The front end of the unit consists of a four channel mixer 
with separate inputs and volume controls, plus a separate bass, 
treble and master volume control. One of the main features of this 
remarkable amplifier is its elaborate protection against short and 
open circuit and we can guarantee that it is virtually indestructable. 
Allied to this is its very high power output (70 watts R.M.S.) a 
frequency response (30- 20,000 Hz ± 3db) that is superb, and dis- 
tortion that is well below 1% even at full output. The unit is suitable 
for use with discotheques, groups, P.A., clubs etc., or anywhere 
that high quality high output is required. Size: 15 +in x 5in x 6in. 

PRICE £55.0.0 inc. P & P. 
Also available DJ105S 30 watt P.A. Amplifier. Similar specification 
to above. 

PRICE £35.0.0 inc. P & P. 

DISCOSOUND70 MAIN AMPLIFIER 
A 70 watts RÌv1S (8 Ohms) High Fidelity power Amplifier which 
utilises all silicon transistors of modular construction and features 
full automatic overload protection against short or open circuits. 
Frequency response: 20- 20,000 Hz # 2db. The High output is 
ideally suited for discotheques, groups, clubs, etc., or anywhere 
where reliability and quality are required. This unit is the companion 
model for use with our control pre -amp Discosound PRE-4, or 
can be used with any other high quality pre -amp control unit. 
Size: 7" x 9" x 6 ". 
Completely built and tested on steel Chassis. 

PRICE £30.0.0 inc. P & P. 

For full details of these and all Discosound Products write direct to: 

DISCOSOUND, 122 BALLS POND ROAD, LONDON, N.1. Tel: 01 -254 5779 

Full money back guarantee if returned within 10 days. 
All Discosound Products are guaranteed for 12 months. 

Demonstrations given at any time. 
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ELECTRÖVKLDE 
EVERYTHING BRAND NEW & TO SPECIFICATION LARGE STOCKS 
BARGAINS IN NEW SEMICONDUCTORS all power types supplied with free insulating sets 

40512 45/6 BC147 3/6 BFY51 4/3 
40602 9/8 BC148 8/3 B8%20 8/9 
AC107 14/8 BC149 3/6 BY164 10/- 
AC126 8/4 BC153 10/- BY238 3/6 
AC127 6/- BC154 11/- C106B1 14/8 
AC128 8/- BC157 3/9 MC140 5/- 
AC176 11/- BC158 8/8 31J480 21/- 
ACY22 8/9 BC159 8/9 M3481 27/- 
ACY40 4/- BC167 2/8 MJ491 80/- 
ACY41 5/- BC36A 2/$ MPF102 7/6 
AD142 14/8 BC169 2/6 NKT403 15/8 
AD149 17/6 BC177 0/3 NKT405 15/- 
AD161/AD162 B0178 5/8 0A47 1/9 

(matched) 18/- pr BC179 6/- oA90 1/8 
AF114 7/- BC182L 4/3 0A91 1/3 
AF115 7/- BC183L 2/8 0A95 1/8 
AF116 8/6 BC184L 2/8 OA99 8/- 
AF117 8/8 BC186 8/6 0A200 1/11 
AF124 7/8 BC212L 5/- 0A202 2/- 
AF127 7/- BC2131 5/- 0071 5/6 

AF139 9/8 BC214L 5/8 TIP3IA 17/8 
AF180 18/8 BCY70 5/8 TIP32A 23/9 
AF239 9/9 BD121 18/- T1843 10/8 
A8Y26 8/6 BD123 24/8 ZTX300 8/6 
ASY27 8/8 BD124 18/- ZT%301 8/6 
ASY28 8/8 5050167 8/8 ZTX302 4/6 
B5041 15/- BFI78 10/8 ZT%303 4/8 
BA102 9/- BF180 12/- ZTX304 . 8/9 
BA156 4/- BF194 7/- ZTX500 5/- 
BA130 4/8 BF195 7/6 ZTX501 5/- 
BA145 5/6 BFX29 10/9 ZTX502 8/- 
BC107 2/9 5050%84 7/5 ZTX503 5/- 500108 2/8 BFX85 8/8 ZTX504 12/- BC709 2/9 BFX87 8/0 

ZTX530 5/5 BC125 - 12/- BFX88 8/9 
500126 12/- BFY50 4/6 ZTX531 8/9 

1N914 1/3 2N3706 3/3 
1N3754 4/- 2N3707 4/- 
1N4148 1/9 2N3708 8/- 
1N5054 4/- 2N3709 3/- 
18940 1/- 2N3710 3/6 
2N696 o/8 2N8711 3/11 
2N697 5/8 2N3731 24/- 
2N706 2/9 2N3794 3/3 
2N1302 4/- 2N3819 8/8 
2N1303 4/- 2N3820 26/4 
2N1304 4/6 - 2143904 7/6 
2N1305 4/8 2N3906 7/6 
2N1306 8/9 2N4058 5/3 
2N1307 8/9 2N4059 4/- 
2N1308 8/9 2N4060 4/3 
2N1309 8/9 2N4061 4/3 
2N1613 e/- 2N4062 4/3 
2N1711 7/- 2N4284 8/8 
2N2147 18/9 2N4286 8/3 
2N2218 9/8 2N4289 8/8 
2N2270 12/9 2N4291 8/8 
2502484 13/6 2504292 8/8 
2502648 10/9 2504410 4/9 
2502904 11/- 2505062 12/8 
2N2924 4/- 2N5163 b/- 
2N2925 4/8 2N5192 25/- 
2102926 2/8 2N5195 28/3 
2103053 5/8 2N5457 9/9 
2N3054 14/8 2N5458 9/9 
2103055 18/- 2505459 9/9 
2503325 10/9 40250 14/8 
2N3663 11/6 40361 12/6 
2N3702 8/8 40362 18/- 
2103703 8/8 40406 18/8 
2103704 8/9 40408 14/0 
2103705 3/5 40430 87/- 

RESISTORS 
Code Power Tolerance Range 

0 1 /20W 5% 82 0 -220K 62 
C 1/8W 5% 4.70 -330%0 
C 1/4W 10% 4.70 -IoM R 
0 1/2W 5% 4.753 -10M0 
-e iw 10% 4.711 -10M O 
MO 1 /2W 2% 100 -1M0 
WW 1W 10%}1/200 0.220 -3.90 
WW 3W 5% 12 0 -10K 0 
WW 7W 5% 120 -10K0 
Codes: C = carbon film high stability low noise 

MO = metal oxide Electrosil TRI ultra low noise 
WW = wire wound Plessey. 

Values: 
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 

68, 82 and their decades. 
E24 denotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 

43, 51, 62, 75, 91 and their decades. 

INTEGRATED CIRCUIT 
AMPLIFIERS 
SINCLAIR IC10 complete with instruction book giving 
amplifier circuit details and range of applications. 

59/6 nett. 
PLESSEY SL408A only 48/6 each. 3W into 7.50 for 18V 
supply. Application data sent with two more. 

WAVECHANGE SWITCHES 
LONG SPINDLES 
1P 12W; 2P 8W; 3P 4W; 4P 3W 

SLIDER SWITCHES D.50.D.50. 

4/9 each 

8/- each 

NEON INDICATOR LAMPS 
all 200/250V. Square bezel, red only 8/9 
Round chrome bezel red, amber, clear 4/9 each 

Toggle switches, 250V a.c. 1.5A. 
chrome dolly and chrome milled nut S.P.S.T. 8/9; S.P.D.T. 
4/8; D.P.D.T. 5/9; 8.50.D.50. centre off 5 / -. 

S -DeC's put an end to "birdsnesting ". Components just 
plug In. Saves valuable time. Use components again and 
again. S -DeC only 80 / -. Compact T -DeC, increased 
capacity, may be temperature -cycled. T -DeC only 50/- 
post free. Full range stocked. 

Values 1 to 9 10 to 99 100 np 
available (see note below) 

E12 18 16 15 
E24 2.5 2 1.75 
El2 2.5 2 1.75 
E24 3 2.5 2.25 
E12 6 5 4.5 
E24 9 8 7 
E12 15d all quantities 
E12 15d all quantities 
E12 18d all quantities 

Prices are in pence each for same ohmic valus and power 
rating, NOT mixed values. (Ignore fractions of 1.8. on total 
resistor order) 

NULLARD polyester C280 series 
250V 20 %: 0.01; 0-022; 0033, 0.047 8d ea. 0.068; 0.1 
9d ea., 0.15 lid., 0.22 1/ -, 10%: 0.33 1/5, 0.47 1/8, 0.68 
2/8, 1µF 2/9. 15µF 4/2, 2.2411' 4/9. 

NULLARD SUB -MIN ELECTROLYTIC 
0428 range axial lead 1/8 each 
Values (µF /V): 064/64; 1/40; 16/25; 2-5/16; 25/64; 4/10; 
4/40; 5/64; 6.4/6.4; 6.4/25; 8/4; 8/40; 10/25; 10/16; 10/64; 
12.5/25; 16/40; 20/16; 20/64; 25/6.4; 25/25; 32/4; 32/10; 
32/40; 32/64; 40/16; 40/25; 50/6.4; 50/25; 50/40; 64/4; 
64/10; 80/2.5; 80/16; 80/25; 100/64; 125/4; 125/10; 
125/16; 160/25; 200/64; 200/10; 250/4; 320/25; 320/6-4; 
400/4; 500/2.5. 

LARGE CAPACITORS 
High ripple current types: 1000/25 5/6; 1000/50 8/2; 
1000 /100 18/3; 2000/25 7/4; 2000/50 11/4: 2000/50 11/4; 
2000/100 28/9; 2500/64 15/5; 2500/70 19/8; 5000/25 12/6; 
5000/50 21/11; 5000/100 58/8; 10000/15 17/-; 10000/25 
24/6; 10000/50 44/ -; 10000/70 61/ -. 

MEDIUM RANGE ELECTROLYTICS 
Axial leads: 50/50 2/-; 100/26 2 / -; 100/50 2/8;250/25 2/8; 
330/26 2/8; 250/50 8/9; 500/25 8 /9; 500/50 4/8; 1000/25 
4/ -; 1000/50 6/ -; 2000/25 8 / -. 

SMALL ELECTROLYTICS 
Axial leads: 4.7/10; 47/25; 5/50 1/- ea. 10/10; 10/25; 
10/50, 33/10; 50/10 1/- ea. 25/25; 25/50; 47/25; 100/10; 
220/10 1/8 ea. 

PEAK SOUND PRODUCTS 

ENGLEFIELD CABINET KITS 
Build it 12 + 12 or 2S -i- 25. 

Stereo amplifier in modular kit form - é atts per channel 
288/9/ -; 25 watts 258/15/- Cabinet kit only 26. These 
prices nett. 
As recently reviewed in Hi Pi Sound. 

BAXANDALL SPEAKER 
SYSTEM 
Designed by Peter Paxandall. 
Superb reproduction for its size. 
Handles 10 watts with ease. Uses 
ELAC 154 59631109 

e 
peaker 'Unit. 

Kit 218/12/- nett; built 219/8/8 nett. 

STEREO AMPLIFIER S.A. 10 -10. 
Developed from the very 

, successful SA.8 -8 amplifier 
giving first class stereo 

amplifies Ion featuring separate volume controls for 
each channel, bass and treble controle. 10 watts per channel 
into 5 to 8 O. Kit 219/7/8 nett; built 224 /18/8 nett. 
Suitable an wide range sneakers available 213/15/ - 
each nett. 

MAINLINE AMPLIFIER KITS 
RCA /SOS designed main amplifier kits. 
Input sensitivity 500 -700mV for full output into 8 O. 

Power Kit price Suitable unreg. 
including power supply 

components kit 
12W 140/- nett 92/- 
25W 185/- nett N/A 
40W 195/- nett 115/1 
70W 210/- nett 181/- 

30 WATT BAILEY AMPLIFIER KIT 
Special summer reduction (to Sept. 30th 1970 only) 
Sensitivity 1-0V for full output into 8 Sa 
Transistors for one channel £7/5/6 list, 26 only nett. 
Transistors for two channels 214/11/- list £11 only nett. 
Capacitors and resistors (metal oxide) 80/- per channel 
nett. 
Complete unregulated power supply kit 87/6 nett 

ZENER DIODES 
6% full range E24 values: 400mW: 2.7V to 30V 4/6 each 
1W: 0.8V to 82V 9/- each 1.5W: 4-71, to 75V 12/- each 
Clip to increase 1.5W rating to 3 watts (type 266F) 9d. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 220 0, to 2.2M O 2/8 
Single gang log 4.7E 0 to 2.2M O 2/0 
Dual gang linear 4.7K 0 to 2.2M 0 8/6 
Dual gang log 4.7K 0 to 2.2M O 8/8 
Log /antilog 10K, 47K, 1M L2 only 8/6 
Any type with 4A D.P. mains switch, extra 2/8 
Please note: only decades of 10, 22 and 47 are available 
within ranges quoted. 

CARBON SKELETON PRE -SETS 
Small high quality, type PR, linear only 100 0, 220 L2 
470 0, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 
1M, 2312, 5M, 10M L3 Vertical or horizontal mounting 1/- 
each. 

COMPONENT DISCOUNTS 
10% on orders for components for £5 or more. 15 % on 
orders for components for £15 or more (No discount on 
nett items). 

POSTAGE AND PACKING 
Free on orders over £2. Please add 1/8 if under. Overseas 
orders welcome: carriage charged at cost. 

Dept. PW.8) 28 ST. JUDES ROAD. ENGLEFIELD GREEN, EGHAM, SURREY. 
Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 5533 (STD 0784 -3) Telex 264475 - 
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some improvement here. The usual technique seems 
to be to overload amplifiers and speakers to a 
ludicrous extent, presumably to achieve volume com- 
pression by extreme clipping! A local pop group 
has been experimenting with a prototype of the 
compressor /expander and are enthusiastic about it. 
The effect of extreme compression on the sound of 
an electric guitar is to sustain the notes played; the 

* components list 

Resistors: 
R1 270kí R13 2.2kí 
R2 27kS2 R14 3.3k2 
R3 15kS2 R15 1.8kû 
R4 12kS2 R16 270kû 
R5 2.7kû R17 27kû 
R6 27kí Rib 27kû 
R7 4.7kí R19 2.7kí 
R8 27kí R20 82kí 
R9 2.2kí R21 82kí 
R10 27kí R22 8.2kí 
R11 47kí R23 270k0 
R12 27kí R24 3.3Mí 
All resistors á watt, 10% tolerance. 
VR1 50kí log. 
VR2 10kí log. 
VR3 50k0 log. 

Capacitors: 
Cl 50µF 6V C9 100µF 6V 
C2 50µF 10V C10 100µF 6V 
C3 100µF 6V C11 100µF ceramic 
C4 50µF 10V C12 100µF 10V 
C5 100µF 6V C13 50µF 6V 
C6 100pF ceramic C14 50µF 10V 

-see text C15 1µF paper 
C7 4µF 15V C16 2µF 6V 
C8 50µF 10V C17 250µF 20V 

Switches: 
S1 3 -pole 2 -way rotary 
S2 2 -pole 3 -way rotary 
S3 Single pole on /off (or see text) 

Semiconductors: 
Tri 2N2926G (green) 
Tr2 Texas 2N3819 (f.e.t.) 
Tr3 
Tr4 
Tr5 
Tr6 
D1 
D2 

2N2926Y (yellow) 
2N2926Y (yellow) 
2N2926Y (yellow) 
2N2926Y (yellow) 
0A70, 0A91 or any germanium diode. 
1N914 or any silicon diode. 

Miscellaneous 
JK1, JK2, jack sockets; B1, B2, PP3 9V batteries; 

printed circuit board *; knobs; battery clips etc. 

* The printed wiring board is available from: 
Walsall Timing Developments Ltd., Hall 
Lane, Walsall Wood, Staffs for 10s. post paid. 
Delivery 7 -10 days. 

result is more like an organ than a guitar. Com- 
pression also removes the need to change the ampli- 
fier gain between playing accompaniment and singe 
note solos. 

Compression has a side effect of worsening the 
apparent signal to noise ratio of an audio system. 
This happens because hum and noise are amplified 
at high gain during silent passages when they are 
most noticeable. 

Volume expansion is not quite as useful as com- 
pression as most audio material already has a wide 

dynamic range. It can be used to counteract pre- 
vious volume compression when replaying records 
or tapes. Expansion has a remarkable side effect of 
improving the apparent signal to noise ratio of an 
audio system. This is because the gain is only high 
when the signal level is high, and hum and noise 
are not very noticeable at this time. This effect 
reduces the fatigue of listening to short wave signals 
against a noisy background, although any fading 
will be exaggerated. 

If VR2 is set for the maximum degree of expan- 
sion, the circuit behaves similarly to a squelch. The 
usefulness of squelch in muting radio receiver noise 
when no signal is present has already been described 
in Practical Wireless October 1969. 

GENETRACER- continued from page 270 

It is recommended that the instrument be tested 
on a radio receiver in known working order, first 
injecting a signal from the "generator" at the control 
grid (valve receivers) or base (transistor receivers) 
at each stage in turn, listening to the resultant 
response in the receiver's speaker. 

* components list 

Resistors : ' 

R1 1 5kû R7 3341 
R2 270kû R8 10kû 
R3 150kí R9 27kS2 
R4 1.5kû R10 470û 
R5 47kû R11 12kû 
R6 47kû R12 2.2kû 

R13 39û 
All 1W 10% 

VR1 /SW1 1Mû pot. with switch 
VR2 /SW2 100kû pot. with switch 

Capacitors: 
Cl 0.002µF 500VW mica 
C2 0.01µF 150VW ceramic 
C3 0.005µF 150VW ceramic 
C4 101.1.F 15VW electrolytic 
C5 0.001µF 500VW mica 
C6 2µF 15VW electrolytic 
C7 30µF 15VW electrolytic 
C8 8µF 15VW electrolytic 
C9 50µF 15VW electrolytic 
C10 100µF 25VW electrolytic 

Semi -conductors: 
Tri, 2, 3 
Tr4 
D1 

OC71 
0072 
OABi 

Miscellaneous: 
Paxolin panels: 1 off 10 x Bin x ,' -bin. 2 off 6 x 2fin. x 
,!bin. Reel of "Cir -Kit" adhesive connector strip. Ti- Transistor output transformer 0072 to 3û 
speaker. Speaker, 3S2 impedance. PP3 battery and 
connector. 2 control knobs. 2 Coaxial sockets, 
chassis mounting. 2 Coaxial plugs. 2 lengths TV 
coaxial cable about 12 to 18in long. 4 crocodile 
clips. 

Now switch off the "generator ", switch on the 
"tracer ", and listen to the signal at the input and 
output of each stage in the receiver, on the tracer's 
own speaker. Finally, try the effect of injecting a 
signal from the "generator" at the input side of a 
receiver stage, simultaneously listening to the output 
in the "tracer's" speaker. 
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SUMS CIRCUITS 

UcIEISTÄPdcJING 

PART 5 (FINAL) 

FEEDBACK 

THE 
operation of amplifying circuits with feedback 

can be analysed quite simply using a few basic 
principles. Figure 5.1 shows an amplifier of gain 

`A' with a feedback network which has a gain, or 
attentuation, of 'B'. 

Because most amplifiers have negative feedback we 
will assume that the voltage fed back will be sub- 
tracted from the input voltage, and by algebraic 
manipulation we arrive at the formula. 

V = VIN -B x Vo (1) 

This means that the voltage actually fed into the 
amplifier is less than the voltage supplied. 

We can say that because the amplifier has a gain of A, 

Vo = A x V (2) 

B 14 

Input Vin 

4-Vin 

- avo 

V 
A 

Fig. 5.1. Basic circuit of a feedback network 

Output Vo 

As we require a relationship between the output, 
Vo, and input, VIN, we must manipulate the terms in 
equations (1) and (2) to contain only constants and 
variables VIN and Vó. 

V 
From equation (2). V, = (3) 

and substituting equation (3) into. equation (1) gives: 

Vo A= VIN -B x V° 

rewriting 
1 (l±AB 

Vo -+ B) = VIN .. VO 
A 

- VIN 

Vo A - gain with negative feedback 
.. VIN 1 + AB 

From this formula it would appear that the applica- 
tion of negative feedback would reduce gain. 

1 

e.g. if A = 100, E = 100- 

Vo roil - 50 
VIN 
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This is a disadvantage. However, a very important 
advantage of applying negative feedback can be 
demonstrated quite easily. 

Bandwidth was defined as the frequency range be- 
tween the half power points. Suppose at the 3dB point 
of an amplifier the power gain was 50 

or = 10 logro 100 - 10 logro 2 
=20 -3dB 

Now at the same frequency with negative feedback 
applied, the amplifier gain would be 

A/2 Gain = 101ogro 
1 + A /2B 

If B = 
lÖ0 

then gain with feedback becomes: - 

101og10 50 - 10 logro (1 + }) 
= 16.99 - 1.76dB 

It can be seen by comparing the amplifier gains 
at the same frequency, the reduction of gain with 
feedback applied is only 1.76dB, indicating that the 
-3dB point occurs at a higher frequency at the upper 
half power point and a lòwer frequency at the lower 
half power point. Therefore, although the mid -band 
gain has been reduced, bandwidth has been increased. - 

It would seem logical that by applying positive feed- 
back gain would increase and bandwidth reduce. This 
is so, in fact if sufficient positive feedback is applied 
to an amplifier, gain would be so far increased and 
bandwidth reduced that the amplifier would become 
unstable and produce oscillations. This is not a particu- 
larly good way of producing oscillations' of predeter- 
mined signals -there are numerous' other more reliable 
methods. 

Oscillators' 
Oscillators which produce sinusoidal waveforms, can, 

in general, be simplified to an amplifier and feedback 
network as shown in Fig 5.2. ' 

Usually the amplifier will produce an output voltage 
180° out of phase with an input voltage. For oscillations 
to be self sustaining the feedback network should 
produce the amplifier's input voltage from its output 
voltage, therefore the feedback network should also 
produce a 180° phase shift to compensate for amplifier 
phase shift. Another governing factor is that any ' 
losses which are present in the feedback network must 
be compensated for by the amplifier gain. 

= continued on page 309 



MICRO SWITCH 
5 amp. cbangover contacts, 1/9 
each, 19/- doz. 15 amp Model 
2/- each or 21/- doz. 

TOGGLE SWITCH 
3 amp 250v. with fixing ring. 1/6 

each, 15/- doz. 

CONSTRUCTORS PARCEL 
1. Plessey miniature 2 gang tuning condenser 
with built in trimmers and wave gang switch. 2. 
Ferrite slab aerial with coils to suit the above 
tuning condenser. 8. Circuit diagram giving all 
component values for 6 transistor circuit covering 
full medium wave and the long wave band around 
Radio 2. The three items for only 7 /6d which is 
half of the price of the tuning condenser alone. 

10 AMP 24V BATTERY CHARGER 
Ideal unit for garage, boat station etc. £22.10.0d. 
each plus carriage and cost. 

BEHIND THE EAR DEAF -AID 
Made by a very famous maker. Thoroughly over- 
hauled, cleaned and re- conditioned. Guaranteed 
6 months. Regular price around 850. Our price £10. 

ISOLATION TRANSFORMERS 200- 
250 Mains 
A must if you work on mains equipment. Prevents 
accidents and shocks even in damp conditions. 
Input and output separately screened by connec- 
tion block. 100 watt £8.10.0. 250 watt £5. 

SLOW MOTION DRIVES 
For coupling to tuning condensers etc. One end 
fin. shaft, the other end fits to a fin. shaft with 
grub screws. Price 4/6 each 48/- dozen. 

LARGE PANEL MOUNTING MOV- 
ING COIL METERS 
Size bin. x 4in. Centre zero 200.0 -200 micro amp 
made by Sangamo Weston. Regular price prob- 
ably M. Our price 59/6. ditto but 100 -0.100 79/6. 

A.C. Ammeter 0 -5 amps. flush mounting -moving 
iron. Ex equipment but guaranteed perfect 29/8. 

CIRCUIT BOARDS 
Heavy copper on 3/32 pasolin sheet ideal for 
making power packs etc. as sheet is very strong 
and thick enough to allow copper to be cut away 
with hacksaw blade. 5in. x bin. 1/8 each. 15ín. x 
bin. 4 /8d. each. 

6KVA Auto -transformer in ventilated sheet steel 
case- tapped 110v- 140v- 170v- 200v -230v. Ex 
equipment but guaranteed perfect £19.10.0. 
carriage at cost. 

PP3 BATTERY ELIMINATOR 
Run your small transistor radio from 
the mains -full wage circuit -made 
up ready to wire into your set and 
atljustable' high or low current. 
8/6 each. 

REED SWITCHES 
Glass encased, switches operated by external 
magnet -gold welded contacts. We can now offer 
3 types: 
Miniature. lin. long x approximately }in. 
diameter. Will make and break up to to up to 
300 volts. Price 2/8 each. 24/- ,dozen. 
Standard.' 2in long x 3 /16in. diameter. This will 
break currents of up to lA, voltages up to 250 
volts. Price 2/- each. 18/- per dozen. 
Flat. Flat type, 2in. long, just over 1 /16ín. thick, 
approximately tin: wide. The Standard Type 
flattened out, so that it can be fitted into a smaller 
apace or a larger qúantity may be packed into a 
square solenoid. Rating 1 amp 200 volts. Price 
6/- each. £8 per dozen. 
Small ceramic magnets to operate these reed 
switches 1/9 each. 18 /- dozen. 

0.005mFd TUNING 
CONDENSER 

INTEGRATED CIRCUIT BARGAIN 
A parcel of integrated circuits made by the !moue Plessey Company. A once -in -a- 
lifetime offer of Micro- electronic devices well below cost of manufacture. The 
parcel contains 6 ICe all new and perfect, first -grade device, definitely not sub- 
standard or seconds. The ICe are all single silicon chip General Purpose Ampli- 
fiers. Regular price of which is well over El each. Full circuit details of the ICe 
are included and in addition you will receive a list of 50 different ICs available 
at bargain prices 5/- upwards with circuits and technical data of each. Complete 
parcel only £1 post paid; or List and all data 10 /- post free. Credited when you 
order IC's value of 20 /- and upwards. 

24 HOUR TIME SWITCH 
Mains operated. Adjustable Contacts give 2 on /offs per 
24 hours. Contracts rated 15 amps, repeating mechanism 
so ideal for shop window control, or to switch hall lights 
(anti -burglar precaution) while you are on holiday. Made 
by the famous Smiths Company. This month only 39/6 
with Perspex cover, plus 3/6 postage and insurance, a 
real snip which should not be missed. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets and on /off switch with 

neon warning light (in metal box). Takes standard 13 amp fused plugs. 
Supplied complete with 7 feet of heavy cable. 
89/6 wired up, ready to work plus 4/6 post & insurance. 
5 amp 3 pin model 85/ -, 15 amp 3 pin model 45/- 

BARGAIN OF THE YEAR 
MICROSONIC KEYCHAIN RADIO 
7 transistor Keychain Radio in very pretty 
case, size 22 z 2I x lfio.- complete with soft 
leather zipped bag. Specification:- 
Circuit: 7 transistor superheterodyne. 
Frequency range: 530 to 1600 Ke /s. Sensi- 
tivity: 6 my /m. Intermediate frequency: 
465 Kc /s or 455 Kc /s. Power output: 
40mW. Antenna: ferrite rod. Loudspeaker: 
Permanent magnet type. 
In transit from the East these sets suffered 
slight corrosion as the batteries were left in 
them but when this corrosion is cleared away they 
should work perfectly- offered without guarantee 
except that they are new. Price only 24/6 plus 2/6 post 
6 for £7 post free. 

THE 5 -5 WATT STEREO AMPLIFIER 
Made by one of our most famous makers for a de -luxe player. This amplifier 
has a quality of reproduction much better than average. Using a total 16 tran- 
sistors and a generously sized mains power pack. Controls include bass, treble, 
balance and volume. Suitable for 8.16 ohms impedance speakers with crossovers 
for tweeter mid -range and bass thus giving option of 1, 2 or 3 speakers per 
channel. Offered at about one third of its original price only £9.19.6d. plus 
6/64 post and insurance. 

OUT OF SEASON BARGAIN 
3kW TANGENTIAL HEATER UNIT 

This heater unit is the very latest type, most 
efficient, and quiet running. Is as fitted in 
Hoover and blower heaters costing £15 and 
more. We have a few only. Comprises motor, 
impeller, 2kW, element and 1kW, element 
allowing switching 1, 2 and 3kW, and with 
thermal safety cut -out. Can be fitted into any 
metal line case or cabinet. Only need control 
switch. 59/6, 2kW. Model as above except 2 
kilowatts 39/6. Postage and insurance 6/6. 
Don't miss this. 

r_ - 
Proved design, ideal for straight or -IJy 
refléz circuits each, E4 /- doz. 

SUB- MINIATURE MOVING 
COIL MICROPHONE 
as used in behind the ear deaf aids 
Acts also as earphone size only }in. x ¡in. x fin. 
Regular price probably £3 or more. Our price 19/6. 
Note these are ex- equipment but if not in perfect 
working order they will be exchanged. 

Chart Recorder Motor. Small 2" diameter 
(approx) instrument motor with fixing flange and 
spindle (4" long, f" diameter) intregal gear box 
gives 1 rev per 24 home. 19/8. 

'Ign'ition(E.H.T.)Transformer made by 
. Parmeko Ltd., Primary 240V 50 cps. Secondary 

" . 5KV at 23 mA. Size approx: 4 + 31" + 2r 
thick. 29/6 plus 4/6 p. Si p. 

12V EXTRACTOR 
FAN BY DELCO 
Ideal for ventilation in Cara. 
van, Car or Boat, 6 Bladed 5" 
diameter fan inside heavy 
duty cylinder with 3 point 
flying flange. 51" diameter 
fixing hole. Length approx. 

81". Exceptional bargain 27/6 plus 5/6 post and 
insurance. 
4 Push Switch. Ideal to control fan Heater, etc. 
3 on ewitchee and 1 off. Contacts rated at 15 amp 
on all switches. 4/6 each, 48/- doz. 

THIS MONTH'S SNIP 
AUTO ELECTRIC CAR AERIAL 
With dashboard control switch -fully extendable to 
40" or fully retracted. Suitable for 12v positive on Neg 
earth -supplied complete with fitting instructions and 
ready wired dashboard switch £5.18.6d. plus 5 / -. 

1 HOUR MINUTE TIMER 
Made by famous - Smiths company, these have large 
clear.dlal, eke 41 z 3f, which can be set in minutes up 
to 1 hour. After preset period the bell ring.. Ideal for 
processing, a memory jogger or, by adding simple lever, 
would operate micro -switch 22/6. 

NEED A SPECIAL SWITCH 
Double Leaf Contact. Very slight pressure close. 

both contacts, 1/S 
each, 12/- doz. Plaetis push - 
rod suitable for operating, 1/. 
each, 9/- doz. 

COMPUTER MULTI -CORE CABLES 
12, 14/0076 copper coree, each one insulated by 
coloured P.V.C. then separately screened, the 12 
metal braided cores laid together and P.V.C. 
covered overall making a cable just under f in. 
dia. but quite pliable. Price 7/6 per ft. Any length 
cut. Other sizes available 7 core £/.. ft., 6 core 4/- 
ft. 4 core 8/6 ft. 

INSULATED TERMINAL HEADS 
Make your own terminal and save half the cost 
2BA 6d. each 5/- doz. 
4BA 5d. each 4/- doz. 

MAINS TRANSFORMER BARGAIN 
Normal mains primary 250v tapped 230v-four 
secondaries 350 -0 -350 @ 150MA, 100y @ SOMA. 
6.3v @ 3A 4v @ 2A- upright mounting vise 
5 x 44 x 31 approx. Price 85/- plus 7/6 post, etc. 

RING MAIN (I3 amp) SPUR BOX 
for joining water heaters -clocks and all auto 
devices to ring main -white bakelite, fused, made 
by G.R.C. 2/- each 18/- doz. 

250v 150 amp CHANGE OVER 
SWITCH 
Double pole with centre off -suitable reversing or 
series parallel circuits -useful for heating control 
and to prolong life of flood lamps -2/6 each 24/- 
dos. 

V 
Iead wilt fib's. fin. 
Lead with fin. shank for 

flatted lin. spindle, 9d. rash, 
8/- dozen. Ditto but with 

metal disc, 1/- each, 11/- dosso, 

Midget Output Transformer. Ratio 
140:1. Size approx. lin. a fin. a fin. 
primary impedance 450 á2. Con- 
nection by flying leads. 4/6 each, 
48/- doz. 

Midget Output Transformer. Ratio 
80:1. Size approx. l }in. a lin.x fin. 
Primary impedance 1321x. Printed 

circuit board connection. 5/6 each. £8 dos. 

4 -Gang Air Spaced Ton- 
ing Condenser for AM /FM 
circuits. AM rf section 
200 pf ose section 80 pf 
both with trimmers, 

.FN rf section 9.5 pf ou 
section 11.2 pf- integral 
slow -motion driva 9/4 
each. 

Maine Connector. A quick 
way to connect equip- 
ment to the mains safely 
and firmly -L., N. and 
E. coded to new colour 
scheme: disconnection by 
plugs prevents accidental 
switching on; has sockets 
which allow insertion of 
meter without discon- 
nection; cable inlets 
firmly hold one hair wire 
on up to four 7.020 cables. 12/6 each. 

DRILL 
CONTROLLER 
Electronically changes 
speed from approxi- 
mately 10 revs. is 
maximum. Full power at 
all speeds by finger -tip 
control. Kit includes all 
parts, case, everything 
and full instructions 

19/6. plus 2/6 post and insurance. 
Made up model also available 
37/6 plus 2/6 p. & p. 

3 STAGE PERMEABILITY TUNER 
This Tuner is a precision instrument made by the famous 
"Cyldon" Company for the equally famous Radiomobile Car 
Radio. It is a medium wave tuner (but cet of longwave coils 
available se an extra, (if required) with a frequency coverage 
1620 Ke /s -525 Kc /s and intended to, operate with an I.F. 
value of 470 KO. Extremely compact (size.only 2f +2+ }ins. 
thick) with reduction gear for fine tuning. Snip price this 
month 12/6, with circuit of front end suitable for car radio or 
ass general purpose tuner for use with Amplifier. Post Free. 

RECORD CHANGER BARGAIN 
THE '5PRINCESS" 4 SPEED AUTOMATIC 
RECORD CHANGER. Will take up to ten 
records which may be mixed, stylus brush 
cleans stylus after each playing -other 
features include pick -up height adjustment 
and stylus pressure adjustment. Beautifully 
styled and really fine looking, this is a high 
class expensive instrument, but you can 
purchase this month for only 49/6 + 6/6 
p. & p. One point -these changers have been 
to France and back and the journey may 
have loosened screws or otherwise put them 
slightly out of adjustment. However, with 
each we supply 16 page service manual and fault finding chart with which 
your could completely don't this 

ma which s available nti the end of August, 49/6+ 10/6 p. &p.200 40V. 

ELECTRIC CLUCK 
WITH 25 AMP SWITCH 
Made by Smith's, these units are 
as fitted to many top quality 
cookers to control the oven. The 
clock is mains driven and fre- 
quency controlled so it is ex- 
tremely accurate. The two small 
dials enable switch on and off 
times to be accurately set. Ideal 
for switching on tape recorders. Offered at only 
fraction of the regular price -new and unused 
only 89/6, lees than the value of the clock alone- 
post and insurance 2/O. 

Where postage is not stated then orders 
over £5 are post free. Below £5 add 2/9 

Semiconductors add 1/- post. Over El post 
free. B.A.E. with enquiries please. 

ELECTRONICS (CROYDON) LTD 
Dept. PE, 266 London Rd., Croydon CRO 2TH 

Also 102/3 Tamworth Road, Croydon 
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The 

RADIO 
CONSTRUCTOR 

JULY ISSUE 

features 
The GLOBE RANGER 

4 -BAND SUPERHET 

This communications -type de- 
sign offers reception over two 
short wave ranges, medium and 
long waves and incorporates a 
b.f.o. stage and an i.f. gain control. 
The complications of oscillator 
and aerial tuned circuit wiring are 
eradicated by the use of a ready - 
wired 4 -band coilpack. 

`DISCOVERY' S.W. 
RECEIVER 

This design was featured in our 
March issue and proved to be a 
popular design for beginner con- 
structors. In Further Notes, 
simple modifications are des- 
cribed which result in the addi- 
tion of bandspread and headphone 
reception. 

PLUS 
OTHER PROJECTS 

AND FEATURES 

DATA SHEET No. 40 

ANNUAL INDEX 

ON SALE NOW 3/6 
Copies may also be obtained 
direct from the Publishers 

4/- Including postage. 
Published by: 

Data Publications Ltd. 
57 Maida Vale, London, W.9 
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DIMMASWITCH 

This is a dimmer of standard size in ivory and 
chrome to replace modern light switches with- 
out wiring change -controls 40 -600W, 200/ 
250V at 501íz. of all lights except fluorescents. 

Two models are available with on /off switch to 
control from maximum to zero. 

DS500 /2 at E3.12.6d. with clockwise or reverse 
dimming, with the switch at full reverse 
rotation. 

DS500 /2 /P at E3.18s. uses a patented switch 
giving on /off control at any position of dimming. 

Both are available in D.1.Y. kit form at 10/- less. 
Fuse protection is available at 2/6d. extra. 

Please send C.W.O. to: 

DEXTER & COMPANY 
ULVER HOUSE, 19 KING STREET, 

CHESTER CHI 2AH 
Tel: Chester 25883 

As supplied to H.M. Government Depts., 
Hospitals, Local Authorities, etc. 

NEW RANGE U.H,F. N AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element, 40/ -. li element, 47/6. 14 element, 55/ -. 18 
element, 62/6. Wall Mounting with Cranked 
Arm, 7 element, 60/ -. 11 element, 67/ -. 
14 element, 75/ -. 18 element, 82/6. Mast 
Mounting with tin. clamp. 7 element, 42/6. 
11 element, 55/ -,14 element, 62/ -.18 element, 
70/ -. Chimney Mounting Arrays, Complete. 
7 element, 72/6. 11 element, 80 / -. 14 element, 
87/6. 18 element, 95/ -. Complete assembly 
instructions with every unit. Low Loss 
Cable, 1/6 yd. U.H.F. Preamps from 75/ -. 
State clearly channel number required on all 
orders. 

BBC - ITV AERIALS 
BBC (Band 1). Loft, 25/-. 
External S /D, 30/ -. "H" 
£2.15.0. ITV (Band 3). 
3 element loft array. 30/ -. 
5 element, 40/ -. 7 element, 
50/ -, Wall mounting, 3 ele- 
ment, 50/ -. 5 element, 55/ -. 
Combined BBC /ITV. Loft 
1 + 3, 40/ -; 1 + 5. 50/ -; 
1 -I- 7, 60/-: Wall mounting 
1 + 3, 60/ -; 1 + 5, 70/ -; 
Chimney 1 + 3, 701 -; 1 + 5, 
80 / -. 
VHF transistor pre -amps. 
75/ -. 

COMBINED BBC1 - ITV - BBC2 
AERIALS 1 -I- 3 + 9.70/ -. 1 + 5 + 9, 80 / -. 
1 + 5 + 14, 90/ -, 1 + 7 + 14, 100/ -. Loft 
mounting only. 
F.M. (Band 2). Loft S /D, 17/6. "H ", 35! -. 
3 element, 57/6. External units available. 
Co-ax. cable 8d. yd. Coax. plugs, 1/6. Outlet 
boxes, 5 / -. Diplexer Crossover Boxes, 17/6. 
C.W.O. or C.O.D. P. & P. 6/6. Send 6d. 
stamps for illustrated lists. 
Callers nr/comed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 
40 -41 MONARCH PARADE 
LONDON ROAD, MITCHAM, 

SURREY 01 -648 4884 

AUDIO EFFECTS 
5 SHAW LANE, HALIFAX YORKS 

Buy with confidence and obtain the right results. 
Refunds without question If any of our products 
fail to give 100% satisfaction. 
AMATEUR BANDS ALL TRANSISTOR 
SUPERHET RECEIVER KIT. No fuss, 
no drilling. Just fit the components on our 
printed circuit. Slow Motion tuning. Simple 
IF alignment. Perspex front panel. Push pull 
AF amp drives your 8 -15 ohm speaker. Amp 
can be used senerately. Designed to accept a 
BFO signal. Uses Denco plug in coils 2T. 
0.5 to 1.54 Mhz 3T. 1.67 to 5.3 Mhz 4T. 
5.0 to 15 Mhz 5T. 10.5 to 31.5 Mhz Ranger3T 
normally supplied with kit. Uses 9 volt battery. 
Easy step by step instructions. Complete Kit. 
£8.19.6 plus 5/6 P. P. & Ins. Extra ranges 12/- 
per range. 
POWER CONTROLLER. Power at your 
finger tips. Not merely half wave control but 
full wave. A single variable control gives zero 
to full power. Uses latest 15 amp 3kW triac 
and special triggering device. Ideal for all 
types of lighting, fires, motors, drills, etc. 
Complete with box, power socket, cables, etc. 
In kit form with easy to follow instructions 
£6.9.6. Ready built £9.4.6 plus 5/6 P. P. & Ins. 
REVERBERATION AMPLIFIER. Self con- 
tained transistorised. battery operated. An 
entirely different approach to sound reproduc- 
tion. Normally; sound reproduction from a 
single source, has a flat one dimensional effect. 
With this unit, proper sound delay through 
reverberation, tones. are created with a truly 
third dimension for concert hall originality. 
Two controls adjust volume and reverberation. 
Simply plug microphone, guitar, etc., in, and 
the output into your amplifier. Supplied in a 
beautiful walnut cabinet 71in x 3in X 41in. 
£10.4.0 plus 6/- P. P. & Ins. 
VOX SWITCH. This sound operated switch 
is ideal for mobile TX work, tape recorder 
switching, etc. You speak, it switches. High 
and medium Imp. inputs. AF take off point. 
Drives your 12 volt relay. In kit form with 
full instructions 42/6. Ready built. tested and 
guaranteed. 

/ 2TTRME UNIT. Variiable beat. Listen 
while you play and keep in time. Easily built. 
pocket size with personal mini earphone. In 
kit form 27/6, post paid. Ready built in an 
attractive black and white polythene case, 37/6 
post paid. 
MORSE OSCILLATOR. PC board, tran- 
sistors, high stab. components, battery carrier, 
ear piece. Adjustable tone. Just attach your 
key. Drives phones or spèaker. In kit form 
17/6 post paid. Ready built in similar case as 
above 25/- post paid. 
STRAIGHT FROM THE PRESS. Latest 
Mullard manual: Audio Amps, FM tuners. 
Stereo decoder, Receiver circuits, Hi Fi Tape, 
etc. etc. 32/6 post paid. 
JUST ARRIVED IN STOCK. Texas tran- 
sistors. Complementary symmetry. Driver. 
NPN, PNP output. The set of three ONLY 
6/6 post paid. 
Free lists with every order. For lists only send 
1/6 (deductible from first order). 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
IB5 5/8 
185 4/3 
1T4 2/9 
384 5/9 
3V4 5/9 
6/80L2 11/6 
6AQ5 4/8 
26L6GT 4/8 
30C18 12/9 
80FL1 12/8 
30FL12 14/8 
30L15 12/9 
ß0P4 2119 
30PL13 16/- 
30PL1414/- 
30219 11/9 
3oPL1 12/8 

- CCH35 18/- 
CL83 17/6 
DAC.92 6/9 
DAF91 4/3 
DAF96 7/- 
DF33 7/8 
DF91 2/9 
DF96 7/- 
D1ì82 8/9 
DE91 6/6 
DE92 818 
DE96 7/8 

DL85 4/9 
DL92 5/9 
DL94 5/9 
DL96 7/8 
DY86 6/8 
DY87 6/8 
EABC80 6/9 
EBC83 7/9 
EB041 9/8 
EBFSO 6/6 
EBF89 5/9 
ECM 8/6 
ECC82 4/- 
ECC83 4/B 
BCC85 6/- 
ECH85 5/6 
ECH81 5/9 
BCL80 8/6 
ECL82 6/8 
ECL86 7/6 
EF87A 6/- 
EF8B 4/8 
EF80 4/6 
EF85 6/8 
EF86 8/8 
EF89 4/9 
E1,188 5/8 
EF184 8/- 
EH90 8/- 

EL33 9/8 
EL84 4/9 
EY51 7/- 
EY86 8/8 
EZ80 4/8 
EZ81 4/8 
KT61 9/8 
ET66 16/6 
N78 17/- 
PC86 10/8 
PC88 10/8 
PC97 7/9 
PC900 7/- 
PCC84 6/8 
PCC89 8/11 
PCF80 5/11 
PCF801 6/6 
PCF802 8/9' 
PCF8051E/9 
PCL82 8/9 
PCL88 11/9 
PCL84 7/- 
PCL85 8/6 
PCL86 8/- 
PFL20011/8 
PL36 9/8 
PL81 9/- 
PL82 5/9 
PL83 e/8 

PL84 8/- 
PL500 12/9 
PL604 1g/a 
PY82 10/- 
PY83 10/- 
FY81 6/- 
PY82 6/- 
PY83 6/6 
PY8S 6/6 
PY800 7/- 
PY801 6/9 
E19 8/8 
U25 12/9 
1328 . 11/6 
U391 12/- 
U261 14/- 
U329 14/- 
UABC80 8/- 
UBC41 8/8 
UBF89 8/8 
UCCSS 7/8 
UGH81 6/6 
UCL82 6/9 
UF41 10/6 
UF89 8/- 
UL41 11/9 
UL84 8/8 
UY41 7/- 
UY85 5/8 

Postage on 1 valve 9d. extra. On 2 valves or more, postage 
Bd. per valve extra. Any Insured parcel against damage is 
transit 6d. extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 



Feedback 
network 

.411 

Output 
Amplifier 

Fig. 5.2. Feedback network employed to produce an oscillator 

Figure 5.3 shows the circuit diagram of a CR feed- 
back network oscillator which can be analysed as 
follows. 

R at the input of the amplifier should include the 
transistor input resistor and the biasing resistors in 
parallel. This circuit consists of a single stage ampli- 
fier providing a 180° phase shift and a 3 -stage CR 
feedback network. 

-Vcc 

Fig. 5.3. Typical oscillator circuit utilising a CR feedback network 

Neglecting the effects of the individual CR networks 
loading each other, each CR network will produce a 60° 
phase change as indicated by the vector diagram in 
Fig 5.4. 

Tangent 60° = 1/3 VC - X° 1VR 
but Xc = 1 

V3 2irfCR 
therefore the frequency of oscillation, 

l 

2 V3 -rrCR 

2rfC 
1 

vc 

6C° 

VR = voltage out 

4 - Voltage applied 

Fig. 5.4. Vector diagram showing 60° 
phase change produced by the CR 

network 

For this circuit it can be shown that the amplifier 
must have a gain of slightly more than 29 to compen- 
sate for losses in the network. 

The Wien bridge oscillator shown in Fig 5.5 is per- 
haps the most widely used for frequency generator 
circuits in test equipment as a wide range of frequencies 
can be generated by varying C and R values. 

Fig. 5.5 Basic circuit of the Wien bridge oscillator 

It can be shown by making the appropriate circuit 
assumptions that frequency of oscillation is given by: 

1 f 27rCR 

Relaxation Oscillators 
These are circuits which again involve feedback in 

amplifiers, but here switching of current flow is obtained 
by CR network feedback rather than by producing 
sinusoidal oscillations. Fig 5.6 shows the basic circuit. 

Fig. 5.6. Relaxation oscillator using two feedback networks C1R1 and 
C2R2 

The time taken for switching is half the periodic 
time of the waveform. This time can be obtained from 
the equations discussed in the last article. 

Periodic time = 2 x 0.693 x CR = 1.386CR 
or approximately 1.4CR 

:. frequency - 1 1.4CR 
This type of circuit, although used in logic circuits 

in the main, is often used in electronic organs, the 
keyboard used to switch different values of Cl and R1 
into the circuit thus providing the different notes. 
Filter circuits are sometimes used to filter out some of 
the higher harmonics to give a purer sound. 

So far these articles have shown that mathematics 
applied to electronics can remove all the guesswork 
normally encountered in circuit designing and build- 
ing. It is now up to the reader to put these principles 
into practice not only in the workshop but in under- 
standing radio and electronics a little more clearly. 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than twenty shillings 

to build. 

ONCE a piece of equipment has been built, it is 
often necessary to provide some form of 
signal input with which to test it. I am sure 

many of you use the trick of tapping the audio from 
either the loudspeaker or the volume .control of a 
transistor radio. This is fine where an audio signal is 
required but will not help where r.f. is needed. For 
this type of equipment radio broadcasts can often be 
used but if this does not work you will not know if 
something is wrong or if the equipment is just not 
sensitive enough. 

It is however very easy to build a signal injector 
which produces a basic audio signal which is so 
distorted that the harmonics reach way up into the 
r.f. spectrum. 

Various types of oscillator will do this but the one 
described here will achieve all the others do and the 
cost will be under 10s. 

THE CIRCUIT 
The transistor is connected in the common emitter 

mode with base, bias being provided by Rl. The 
collector load comprises a radio frequency choke 
which has two capacitors, themselves in series, con- 
nected across it. C1 and C2 are 0.1µF each so that 
the effective capacitance across the choke will be 
0.05µF. The junction of these capacitors is connected 
to the base via a 1,000pF capacitor which starts and 
maintains the oscillation. 

By coupling far too much positive feedback to the 
input, a grossly distorted waveform is achieved, this 
being necessary to produce the harmonics. 

In operation for radio frequency usage, the choke 
itself will radiate the harmonics to be picked up on 
any tuned circuit and it is only necessary to place 
the injector near the equipment. For audio purposes 
C4 taps off the output and this can be coupled to 
the, equipment under test via some form of probe. 

A huge variety of transistors can be used for Trl, 
we are using a 2N2926 here only for economy; the 
frequency response should be over 10MHz otherwise 
the higher harmonics will not be produced. PNP 
transistors, if used, of course require that the battery 
polarities be reversed. 

Component layout should prove to be easy, a 
small piece of Veroboard will take all the com- 
ponents and make the finished article neat. 

Just a few lines on test equipment. Many beginners 
seem to ignore this feeling that, since it is rarely 
used, it is a waste of time and money. I am sure 
that many constructors who are frustrated by early 
failures drop the hobby for this reason. If they had 
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No. 16 
SIGNAL INJECTOR 

R1 
470kí 

R. FC. 
2. 5m 

Tr1 
2N2926 

Output 

C4 
1000pF 

SW1 

Fig. 1: The circuit diagram of the signal injector. 

* components list 

9V 

R1 470k û ¡watt 10% 
Cl 0.1µF 
C2 0.1µF 
C3 1000pF 
C4 1000pF 
R.F.C. 2.5mH radio frequency choke 
Tri 2N2926 

paid proper attention to it and realised that test 
equipment will often sort out troubles in seconds 
that would otherwise take hours they would still be 
with us. Good test equipment enables one to churn 
out projects quickly and of a high standard but even 
the simplest types, such as that described here, is 
very useful. 

PRACTICAL WIRELESS 
QUERY SERVICE 

Before using the query service it is important to read the 
following notes: 
The PW Query Service is designed primarily to answer queries on 
articles published in the magazine and to deal with problems which 
cannot easily be solved by reference to standard textbooks. In 
order to prevent unnecessary disappointment, prospective users of 
the service should note that: 

(a) We cannot undertake to design equipment or to supply wiring 
diagrams or circuits, to individual requirements. 

(b) We cannot undertake to supply detailed information for 
converting war surplus equipment, or to supply circuitry. 

(c) It is usually impossible to supply information on imported 
domestic equipment owing to the lack of details available. 

(d) We regret we are unable to answer technical queries over the 
telephone. 

(e) It helps us if queries are clear and concise. 
(f) We cannot guarantee to answer any query not accom- 

panied by the current query coupon and a stamped addressed 
envelope. 

QUERY COUPON 
This coupon is available until 7th August 1970 and 
must accompany all queries in accordance with the 
rules of our Query Service. 

PRACTICAL WIRELESS, AUGUST 1970 



TRANSISTOR RADIOS 
TO BUILD YOURSELF 

Backed by after sales service 

NEW® roamer eight mkl 
WITH VARIABLE TONE CONTROL 
7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, SW1, SW2, SW3 and 
Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. Five section 22in. 
chrome plated Telescopic aerial for Short Waves can be angled and rotated for maximum per- 
formance. Push pull output using 600 mW transistors. Socket for car aerial. Tape record 
socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen- 
ing. Eight transistors plus 3 diodes. Famous make 7in. x 4in. Speaker. Air spaced ganged tuning 
condenser. On /Off switch volume control. Wave change switch and tuning control. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 x 4in. approx. Easy to follow instruct- 
ions and diagrams make the Roamer Eight a pleasure to q 
build. Total Building Costs yL- 

Parts Price List and Easy Build Plans 5/- (FREE with parts). 

roamer seven mkIV 
SEVEN FULLY TUNABLE WAVE - 
BANDS-MW1, MW2, LW, SW1, 
SW2, SW3 and Trawler Band. Extra 
Medium waveband provides easier 
tuning. of- Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Five Section 22in. 
chrome plated telescopic aerial for 
Short Waves -can be angled and 
rotated for peak S.W. listening. 
Socket for Car Aerial. Powerful push- 
pull 

diodes including Micro -Alloy 
R.F. Transistors. Famous make 
7 x 4in. P.M. speaker. Air spaced 
ganged tuning condenser. Volume /on /off 
control, wave change switches and tuning control. 
Attractive case with carrying handle. Size 9 x 7 x 4in. 
approx. Easy to follow instructions and diagrams make the 
Roamer 7 a pleasure to build. Parts price list and easy build plans .7/- 
(FREE with parts). Personal Earpiece with switched socket for 
private listening, 5/- extra. 

6.19.6 
P&P7/6. 

Total building coats 

£5.19.6 P.& P. 7/6 

NEW! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
3in. SPEAKER 
Attractive case in black 
with red grille and 
cream knobs and dial 
with polished brass in- 
serts. Size 9 x 5} x 2jin. 
approx. Tunable on Medium and 
Long Waves, three Short Waves and Trawler 
Band. Sensitive ferrite rod aerial for M.W. and L.W. 
Telescopic Axial for Short Waves. Eight improved type 
transistors plus 3 diodes. Push pull output. Ample power to drive 
a larger speaker. Parts price list and easy build plans 5/- (FREE 
with parts). Earpiece with switched socket for private listening 
5/- extra. 

Total building costs 
P & P 5/6 89'6 

pocket five 
MEDIUM WAVE, LONG WAVE 

AND TRAWLER BAND PORTABLE 

WITH SPEAKER 

Attractive black and gold case. Size 51- x 4 x 3f in. 
Tunable over both Medium and Long Waves with 
extended M.W. band for easier tuning of Luxem- 
bourg, etc. 7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine tone moving 
coil speaker. Easy build plans and parts price list 
1/6 (FREE with parts). 

Total building costs 

44/6 P36P. 

roamer six 
SIX WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case with gilt fittings. Sire 71 x 55 x 
u }fn. Tunable on Medium and Long waves, two 
short waves, Trawler Band Plus an extra M.W. band 
for -easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and telescopic aerial for Short 
waves. 8 stages -6 transistors and 2 diodes in- 
cluding Micro -Alloy R.F. Translators etc. (Carrying 
strap 1/6 extra). Easy build plans and parts price 
list 2/ -, (FREE with parte). 

Total building costs 

79'6 P. £t P. 

4/6 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 

Attractive case with red speaker grille. Si. 
Si x 41 x nin. 7 stage -5 transistors and _ 
diodes, ferrite rod aerial, tuning condenser. Total building costs volume control, fine tone moving coil speaker. 
Easy build plans and parts price list 1/6 (FREE / P P 
with parts). 4 

3/1 9 

RADIO EXCHANGE CO 

* Callers side entrance Stylo Shoe Shop 

* Open 10 -1, 2.30 -4.30 Mon -Fri. 9 -12 Sat 

61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 

ROAMER EIGHT ROAMER SEVEN 

TRANSONA FIVE TRANS EIGHT 

POCKET FIVE - ROAMER SIX 

Parts price list and plans for 

Name 

Address 

PW.20 

1 L 
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MONO TRANSISTOR AMPLIFIER 
HSL.700 

A really high 
fidelity mon- 
aural amplifier 

' with perform- 
ance charade 
istics to sait 
the most dip 
criminating 
listener. 
8 transistor 
circuit with 
integrated 
pream- 
plifier amen]. 
bled on special prin- 
ted sub panel. ÁD161 -ADIB_ 
op -rating in symmetrical complementary pair. Output 
transformer coupled to 3 ohm and 15 ohm speaker 
sockets. Standard phono input sockets. Pull wave 
bridge rectifier power supply for AC mains 200-240v. 
Controle: Basa. Treble, Volume /on /off. Function selector 
for PUl, PU2, Tape, Radio. The HSL.700 is strongly 
constructed on rigid steel chassie bronze hammer enamel 
finish, size 99 x 5 x 49ío. high. 
Sensitivity: P111-50m/v. 56K input impedance. 

P02-110m/v. 1 meg input impedance. 
Tape - 110m /v. 1 meg input impedance. 
Radio- 110m /v. 1 meg input impedance. 

Output power measured at 1Kc -6.2 watts RMS into 3 

ohms. 5.8 watts RMS into 15 ohm. Overall frequency 
response 30 c /s -18 Ka/s: Continuously variable tone 
controle: Bass, +edb ta -12db at 100c/s. Treble, 
+10db to -10db at 1OKcIs. The HSL.700 has been 
designed for true high fidelity reproduction from Radia 
Tuner, Gramophone deck and Tape Recorder preamp. 
Supplied ready built and tested, complete with knobs, 
attractive anodised aluminium front escutcheon panel, 
long spindles (can be cut to snit your housing require - 
mente) full circuit diagram and operating instructions. 

Our Special £7 19.6 
P & P. 7/6 Price 

LOUDSPEAKER BARGAINS 
or 4 ohm 10/- P. & P. 1/6 bin. 3 ohm 18/ -. P. & P. 3/ -. 
7 x 4in. 3 ohm 211 -, P. & P. 4/ -, 10 x 610. 3 ohm 
27/6, P. & P. 6 / -, E M.I. 8 x 5in. 3 ohm with high 
flux magnet 28 / -. P. a. P. 4/- E.M.I. 131 x gin. 3 ohm 
with high flux ceramic magnet 42/- (15 ohm 45/ -), P. & 

P. 6 / -. E.M.I. 13 x gin. 3 or 15 ohm with two inbuilt 
tweeters and crossover network 4 gns.P. & P. 6/ -. 
BRAND NEW. 12ín. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Rifle. ceramic ferrobar magnet assembly £5.10.0. 
P. & P. 7/6 Guitar models: 25w. 56.0.0, 35w. £8.0.0. 
E.M.L 39in. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available in 3 or 8 ohms 15/- each; 
15 ohms 18/6 each. P. & P. 2/6. 
12ia. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling, 3 or 15 ohm 87/6, P. & P. 6 / -. 

85 OHM SPEAKERS 
3f in. 14/ -, P. & P. 2/6; 7 x 4ln. Obi -, P. a P. 4/ -. 
VYNAIR AND SEXINE SPEAKER AND CABINET 
FABRICS. Approx. 54in. wide. Usually 85 /- yard. 
OUR PRICE 15/- per yard length. P.'& P. 2/6 (min. 
one yd.). S.A.E. for samples. - 

MAGNAVOX DESK TYPE MOVING COIL MICRDPHONE. 
Medium impedance. Brand New. Special Price 48/- p. & p. 
2/ -. 
BALANCED ARMATURE EARPHONE 
Approx 70 ohm impedance. Can be used as ultra sensitive 
mike or speaker. ONLY 8/6. P. & P. 1/6. 
CRYSTAL MIKES. High imp. for desk or hand use. 
High sensitivity, 18/6, P. & P. 116. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 21/ -, P. & P. 1/6. 
HIGH IMPEDANCE DYNAMIC STICK MIKES. 
High sensitivity, 39/6, P. & P. 2/0. 

HONEYWELL MICROSWITCHES. S /P. C /0. Push button 
action. Rating 250v. AC at 15 amps. Size approx. 
19 x 9 x fin. 5/- each. P. & P. 1/- (6 or more post free). 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 146pF. Fitted with trimmers and 
5:1 integral slow motion. Suitable for nominal 470 k /ec 
I.F. Size appox. 2 x 1 x 19. Only S /6. P. & P. 2/6. 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 12 section Heavy 
Chrome. Extends from 710. to approx. 56ín. Maximum 
diameter ¡in. 101- each. P. & P. 1/6. 6 section Lacquered 
Brass. Extends from bin. to 22110. approx. Maximum 
diameter fin. 5/- each. P. & P. 1/ -. 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5- 10- 15- 20 -25 -30 -35-40 -000. 
half wave at 1 amp. or 10 -0-10. 20 -0-20, 30- 0 -30v. at 
2 amps full wave. Size 3in. long x 39in. wide x Sin. deep. 
Price 35 / -, P. & 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. See. 9 -0 -9 at 500mA. 14/ -. P. & P. 2/6. 
Prl. 200/240v. Sec. 12 -0-12 at 1 amp. 17/6. P. & P. 2/6. 
Pri. 200/240v. Sec. 10 -0-10 at 2 amp. 27/6. P. & P. 3 /6. 
Tapped Primary 200 -220 -240v. Sec. 21.5v. at 500mA. 
12 /e. P. & P. 2/6. 
BATTERY CHARGER TRANSFORMERS. 200/240v. in- 
put. Nominal output for 6 or 12v. batteries 3 amps. Size 
approx. 3" x 21" a 29'. Brand New. Price 21/ -. P. & P. 5/ , 
HIGH GRADE COPPER LAMINATE BOARDS. 
8 X 6 X fgin. FIVE for 101 -- P. & P. 2/ -. 

HARVERSON SURPLUS CO. LTD. PLEASE NOTE: P. & P. 
(Please write clearly) 

170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA. 

STOCKISTS OF SINCLAIR EQUIPMENT 
Z.30 Amplifier 89/6 p. & p. 2/6. 
Stereo 60 Pre. Amplifier £9 19 6 p. & P. 5/- 
PZI Power Supply 24 19 6 p. & p. 316. 
PZ6 Power Supply £7 19 8 p. & p. 3/6. 
IC.10 Integrated Circuit 59/6 p. & p. 2/ -. 

SPECIAL OFFER ! ! 
HI -FI LOUDSPEAKER SYSTEM 
Beautifully made teak finish enclosure with most 
attractive Tygan- Uynair front. Size 169" high x 10b 
wide x 6' deep. Fitted with E.M.I. Ceramic Magnet 
11" x S" bass unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. 
Available 3 or 15 ohm impedance. 

8 Gns. 10 /- 
Carriage 

TRANSISTOR STEREO 8 + 8 MK H 
Now using Silicon Transistors in first five stages on each 
channel resulting in even lower noise level with improved 
sensitivity. A really first-class Hi -Fi Stereo Amplifier 
Kit. Uses 14 transistors giving 8 watts push pull output 
per channel (16W. mono). Integrated pre -amp with 
Bass, Treble and Volume controls. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
speakers from 3 to 15 ohms. Compact design, all parts 
supplied including drilled metal work. Cir Kit board, 
attractive front panel, 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: Freq. response ±1dB. 20- 20,000 c /a. 
Bass boost approx. to -912dB. Treble cut approx. to 
-16bB. Negative feedback 18dB over main amp. Power 
requirements 25V at .0 amp. 
PRICES: AMPLIFIER KIT 410.10.0; POWER PACK 
KIT £3.0.0; CABINET £3.0.0. All Post Free. 
Also available STEREO 10 + 10. As above but 10 watts 
pet channel. PRICES: AMPLIFIER KIT £12; POWER 
PACK KIT 25.10.0 
Circuit diagram, construction details and parts list 
(free with kit) 1/8 (S.A.E.). 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9 -18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz- 25KHz. Gain 26dB. Solid encap- 
sulation- size it a 29 x I". Brand new complete 
with instructions. Price 17/6 P. & P. 2/6. 

SPECIAL PURCHASE! 
E.M.I. 4 -SPEED PLAYER 

Ì 'leavy Silos. metal turntable. 
ow flutter performance .200/ 

250v. shaded motor (90v. tap). 
Complete with latest type 
lightweight pick -up arm and 

® mono cartridge with tic. stylii 
for LP /78. ONLY 68 / -. P. & P. 
6/6. 

QUALITY RECORD PLAYER AMPLIFIER MX II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
EZ80 valves. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. 

8t nd tested. PRICE 75 P. Si P. 6 / -.ugh, 
Ready 

ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 97/6, P. & P. 7/6. 
DELUXE QUALITY PORTABLE R/P CABINET MR I. 
Uncut motor board size 144$ x 12in. clearance tin. below, 
54ín. above. Will take above amplifier and any B.S.R. or 
GARRARD changer or Single Player (except AT60 and 
SP25). Size 18 x 15 x Bin. PRICE 79/6, P. & P. 9/6. 

3 -VALVE AUDIO 
AMPLIFIER HA84 MK I. 
Designed for H! -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassie, sine 74" w. X 4" d. x 
4l" h. Incorporates ECC83, 
EL84, F.580 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 49 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £4.15.0. P. & P. 6 / -. 

BEL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HÁ34 above but employs entirely different and 
advanced circuitry. Complete cet of parte, etc. 79/8. 
P. & 1'. 6 / -. 

HAEVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound 
mains transformer, EZ80 rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 7in. wide 
x 31n. deep x bin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with valves and good quality output transformer. 
FEW ONLY. 551. BARGAIN PRICE 61- 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200 -240 v. 
U s i n g 
heavyduty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- quate 
smoothing 
with negli- 
gible hum. 

Valve line up: -2 x ECL86 Triode Pentodes. 1 x RESO 
as full wave rectifier. Two dual potentionmetera 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 approxi 
mutely 300m/v for full peak output of 4 watts per charnel 
(8 watts mono), into 3 ohm speakers. Full negative 
feedback in a carefully calculated circuit, allows high 
volume levels to be used with negligible distortion. 
Supplied complete with knobs, chassis size new x 4 °d. 
Overall height including valves 5 °. Ready built and tested 
to a high standard. PRICE S gus. P. & P. 8/ -. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
SPECIAL OFFER! Famous GARRARD 3500 fitted Sono - 
tone 9TAHCD Diamond Stereo Cartridge. List price over 
£16. Limited Number at £10. Carr. 8/6. 
LATEST B.S.R. C109/A21 4 -SPEED AUTOCHANGER- 
With latest mono compatible cartridge 56.19.6. Carr. 6/6. 
With stereo cartridge 27.19.8. Carr. 6/6. 
LATEST GARRARD MODELS. All types available 1025, 
2025, SP25, 3000. ATOO etc. Send S.A.E. for latest Prices! 
PLINTH UNITS cut out for Garrard Models, 1025, 2025, 
2000, 3000, ATOO, ßP25. With rigid transparent plaati 
cover. Special design enables unit to be used with coves 
in position. OUR PRICE £5.15.0 complete. P. & P. 016r 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 30 /-, 
P. & P. 1/6. 
SONOTONE 2539 High output Stereo Cartridge. T/O 
stylus for Stereo /LP /78. Complete with universal mounting 
bracket. List Price 49/7. 
OUR PRICE 25/ -. P. At P. 1/6. 
SONOTONE SIAM compatible Stereo Cartridge with 
diamond stylus 50f-. P. & P. 2/ , 
LATEST ROSETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. 32/6. P. & P. 2/ -. 
LATEST ROSETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing- EP /LP /78 mono or stereo records 
on mono equipment. Only 80/ -. P. & P. 2/ -. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TA1 
Peak outpost 
in excess of 
19- watts. All 
etandara 
British com- ponents. 
Built on 
printed cir- 
cuit panel p 
size 6 lin. Generous size Driver and Output Trans 
formers. Output transformer tapped for 3 ohm and 15 ohm 
speakers. Transistors (GET114 or 81 Mullard AC128D 
and matched pair of AC128 o /p). 9 volt operation. 
Everything supplied, wire, battery clips, solder, etc. 
Comprehensive easy to follow instructions and circuit 
diagram 2/8 (Free with Kit). All parts sold separately. 
SPECIAL PRICE 45/ -. P. & P. 3/ -. 
Also ready built and tested. 52/6. P. & P. 3 / -. 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible horn. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -1512 speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line -up 2 EL84,, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 

27.9 B6. P. 
With parts). All 

P. 8/6. Also available e 
sOld 

ready builtOandteested 
complete with std. input sockets, 29.5.0. P. & P. 8/6. 

BRAND NEW TRANSISTOR BARGAINS. GET 15 
6 

3/6; 
150/-; 
G339 

V15/10p 
8/ 

0071 5/-; 0078 

Set of Mulard 6 transistors 0044, 2 -OC45, AC128D 
matched pair AC128 551 -: ORP12 Cadmium Sulphide 
Cells 10/8. All post free. 

Open 9-5.30 Monday to 
Saturday - 

Early closing Wed. 1 p.m. 
A few minutes from South Wimble- 
don Tubs Station. 
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Vintage Rabío botietp 
In connection with our previous notes on the 
possible formation of a VRS we have had an offer 
from a reader to compile a list of those people who 
have a genuine interest in the collection and 
preservation of "vintage" radio equipment. All 
communications direct to : Mr. K. Lancaster, 40 
Great Gardens Road., Hornchurch, Essex. 

It is of interest at this point to raise the question 
as to just what constitutes "vinage" radio equipment. 
In our view the term should apply to equipment 
produced prior to 1930 by which time broadcasting 
had become firmly established in this country and 
the basic design of radio receivers more or less 
stabilised. 

However, would readers care to express their own 
views on this matter? 

&.abío gram 
"According to the latest reports Captain Amundsen, 
at present en route to survey the Arctic region, will 
broadcast Eskimo music to the world. "... 1922 . . 

possibly more pleasing to the ear than some of 
today's pop!! 
"One of the simplest ways of cutting down atmos- 
pherics is to lower the aerial. "... 1932. 
"Increasing the height of the aerial is often as effec- 
tive as adding another valve. ". . . 1932. . . . your 
move!... 
"America promises us a new method of waging 
war in her promised production of a giant airship 
capable of carrying large numbers of pilotless gliders 
laden with bombs. These gliders would be guided 
to the spot at which it was desired to drop bombs 
by means of a wireless ray." ... 1922 ... but what 
about anti- missile missiles ?? 
"How Germany does it ... in Germany the listen- 
ing tax is paid monthly and its collection from set - 
owners is made by the postman on his rounds. The 
annual cost is approximately 30s. Radio pirates are 
discovered by the municipal chimney -sweeps who in 
the course of their daily duties visit all houses, flats 
and apartments. It is their duty to notify all wireless 
receivers to the local authorities." ... ! ! .... 1932. ... M of P & T to note . : . using postmen that is. 
not chimney sweeps! ... in addition to the Post Office Licence it is also 

diodes and very low level of distortion. 

necessary to have a licence from Marconi's Wireless 
Telegraphy Co., for the use of their patents. The 
home constructor is not immune from this levy . . . 

if you construct a receiver for your, own use and 
make use of any of the above company's patents you 
should write to them for a licence plate which will be 
supplied on payment of the royalty. If in doubt send 
them a wiring diagram of the receiver. The Post 
Office Licence is. 10s. per annum, the Home Con- 
structors Marconi Licence is 12s. 6d. and Manu- 
facturers Licence is Ss. per valve! ! ... 1932 ... we 
should be grateful that this at least has been 
dropped! ! 

In 1922 the first broadcasts, as we know them today, took p /ace from 
Marconi House in the Strand in London. Initially the power used was 
only 100 watts but this was soon increased to 1.5kW. The British 
Broadcasting Company came into being in December the same year 
and in a matter of months a network of eight 1.5kW stations, similar 
to 2L0, were operational around the country. 
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Iktrbtr5 CCOrirnttnt 

. Recently I sorted out one of the old 2V triodes 
and made a single valve reaction set. The coil was 
home -wound on a former made from a toilet roll. 
The results were fantastic. (J. Taylor, Lancashire.) 

..I got the wireless "bug" in 1920 when I was 
given some odd pieces of World War 1 surplus 
equipment. (F. H. Osborn, G2CVO, London, E.4.) 

.I constructed a John Scott Taggart design 
delivering 12W of audio and had the police ham- 
mering on the door at 2 a.m. (B. Richardson, Nott- 
ingham.) 

...I clearly remember several of your crystal 
receiver designs. (Raymond A. Hounslow, Carlton, 
Bedford.) 

...I collect old wireless components and still 
have the Vol. 1, No. 1 issue of Practical Wireless. 
(Alan Barnes, Yorkshire.) 

... The years which P.W. has survived are clear 
proof of quality. I have many fond memories of 
its earlier days. (Maurice Dean, Sheffield.) 

... Wireless has been the No. 1 all -devouring 
interest for me since I was 11 in 1932. I collect 
books, magazines and components from the much 
earlier days of wireless. (Basil D. Van Der Syde, 
M.S.E.R.T., Dorset.) 

.I still have many magazines dating back to 
the early days and would not part with them for 
all the world. (B. Richardson, Nottingham.) 

... I built my first wireless receiver at the end of 
the First World War. (Norman Gilbertson, South- 
ampton.) 

. My first receiving licence was a Constructor's 
Licence issued in 1924. (E. C. Parker, Middlesex.) 

...I have taken P.W. since the first issue , and 
would like to see some early designs of transmitters. 
(John R. Davidson, G3FG, Surrey.) 

These are but just extracts from some of the many 
letters we have received on the subject of the early 
days of radio. 
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A first glance at the trans- 
mitter hall of 2L0 gives the 
impression of many mighty 
kilowatts but in fact it was 
only 1.5kW. On the right 
are the early audio stages 
and modulator with the 
master oscillator in the 
centre background. The 
power supply with its trans- 
formers and valve rectifiers 
is on the left. 

Toting 'fibono 
Back in 1922, this was an inexpensive way to test 

your earphones : "The two leads from the earphones 
are connected to the two terminals of an ordinary 
electric bell. No battery whatever is put in the circuit. 
The clapper is pressed forward to the bell and then 
quickly released. It will vibrate several times before 
coming to rest. A similar vibration will take place 
and will be plainly heard in the phones. The explana- 
tion of the action is that there is a small amount 
of magnetism in the magnet of the bell when it is 
not connected to the battery which usually works it. 
When you cause the armature of the bell to vibrate 
the magnetism is disturbed and sets up currents in 
the coils of the magnet core. These currents work the 
diaphragms of your phones., and you hear a sound 
agreeing with the vibration of the armature of the 
bell." 

,tin? 
"Various means have been designed for the purpose 
of operating the `change -over' switch automatically. 
de Forest used an electromagnet which was energised 
by a delicate contact inserted in the microphone 
mouthpiece. 

"This contact was closed by the actual air pulses 
from the mouth and the electromagnet thereupon 
moved a pivoted switch so as to break the receiving 
circuit and couple the transmitter to the aerial." 
. .. VOX 1923! 
"In response to a query from a reader concerning 
the operation of station. 5HY the owner of the 
station, Mr. Baynham Honri, writes to say that his 
station is licensed for 10 watts but that he actually 
uses from 4 to 6 watts only on 440 and 200 metres." 

. January 1923.... Readers may be interested to 
know that Mr. Honri is still very much alive and is 
the author of the monthly feature "Underneath the 
Dipole" in our "sister" magazine Practical Television. 



MONOLITHIC INTEGRATED 

CIRCUIT HIGH FIDELITY 
AMPLIFIER AND PRE -AMP 

theworld's most advanced high fidelity amplifier 

The Sinclair IC -10 is the world's first monolithic integrated circuit 
high fidelity power amplifier and pre -amplifier. The circuit itself, a 

chip of silicon only a twentieth of an inch square by a hundredth of an 
inch thick, has an output of 5 watts R.M.S. (10 watts peak). It con_ 
tains 13 transistors (including two power types), 2 diodes, 1 Zener 
diode and 18 resistors, formed simultaneously in the silicon by a 

series of diffusions. The chip is encapsulated in a solid plastic package 
which holds the metal heat sink and connecting pins. This exciting 
device is not only more rugged and reliable than any previous ampli- 
fier, it also has considerable performance advantages. The most 
important are complete freedom from thermal runaway due to the 
close thermal coupling between the output transistors and the bias 
diodes and very low level of distortion. 
The IC -10 is primarily intended as a full performance high fidelity 
power and pre -amplifier, for which application it only requires the 
addition of such components as tone and volume controls and a battery 
or mains power supply. However, it is so designed that it may be used 
simply in many other applications including car radios, electronic 
organs, servo amplifiers (it is d.c. coupled throughout) etc. The photo- 
graphic masks required as part of the process of producing, monolithic 
I.Cs are expensive but once made, the circuits can be produced with 
complete uniformity and at very low cost. This enables us to cover 
every IC -10 with the Sinclair guarantee of reliability. 

sinlair 

SPECIFICATIONS 
Output 10 Watts peak, 5 Watts R.M.S. continuous. 
Frequency response 5 Hz to 100 KHz±1dB. 
Total harmonic distortion Less than 1% at full output. 
Load impedance 3 to 15 ohms. 
Power gain 110dB (100,000,000,000 times) total. 
Supply voltage 8 to 18 volts. 
Size 1 x 0.4 x 0.2 inches. 
Sensitivity 5mV. 
Input impedance Adjustable externally up to 

2.5 M ohms. 

CIRCUIT DESCRIPTION 
The first three transistors are used in the pre -amp and the 
remaining 10 in the power amplifier. Class AB output is 

used with closely controlled quiescent current which is 

independent of temperature. Generous negative feed- 
back is used round both sections and the amplifier is 

completely free from crossover distórtion at all supply 
voltages, making battery operation eminently satis- 
factory. 

APPLICATIONS 
Each IC -10 is sold with a very comprehensive manual 
giving circuit and wiring diagrams for a large number of 
applications in addition to high fidelity. These include 
stabilised power supplies, oscillators, etc. The pre -amp 
section can be used as an R.F. or I.F. amplifier without 
any additional transistors. 

SINCLAIR 

Ic.10 
with 
iC.10 
manual 5916 

POST FREE 

SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD CAMBRIDGE_ 

Telephone 0223 52731 
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Project 60 
laboratory -standard 

Sinclair Project 60, comprises a range of modules which 
connect together simply to form a complete stereo amplifier 
with really excellent perfòrmance. So good, in fact, that only 
2 or 3 amplifiers in the world: can compare in overall per- 
formance. Now with the addition of three new modules to 
the range, the constructor has choice of assemblies with 
either 20 or 40 watts output per channel, with or without 
filter facilities. 

The modules are: 1. The Z -30 and Z -50 high gain power 
amplifiers, each of which is an immensely flexible unit in its 
own right. 2. The Stereo 60 pre -amplifier and control unit. 
3. The Active Filter unit with both high and low audio 
frequency cut -offs. 4. The PZ -5 and PZ -6 power supplies. 
A complete system could comprise, for example, two Z -30's, 
one Stereo -60, and a PZ -5. The PZ -6 is stabilised and should 
be used where the highest possible continuous sine wave 
rating is required. An A.F.U. may be added as required. 
In a normal domestic application, there will be no significant 
difference between using a PZ -5 or PZ -6 unless loudspeakers 
of very low efficiency are being used, in which case the PZ -6 
will be required. For assemblies using two Z -50's there is the 

SINCLAIR RADIONICS LIMITED 
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high fidelity modules 

new PZ -8 stabilised supply unit to ensure maximum per- 
formance from these more powerful amplifiers. 
All you need to assemble your Project 60 system is a screw- 
driver and soldering iron. No technical skill or knowledge 
whatsoever is required and, in the unlikely event of you 
hitting a problem, our customer service and advice depart- 
ment will put the matter right promptly and willingly. Project 
60 modules have been carefully designed to fit into virtually 
all modern plinth or cabinets and only holes need be drilled 
into the wood of the plinth to mount the control unit and the 
A.F.U. Any slight slip here will be covered by the aluminium 
front panels of these two units. 
The Project 60 manual gives all the building and operating 
instructions you can possibly want, clearly and concisely. 
Perhaps the greatest beauty of the system is that it is not 
only flexible now but will remain so in the future as the 
latest additions to the range show. A stereo F.M. tuner is 
next to come. These and all other modules we introduce will 
be compatible with those already available and may be 
added to your system at any time. And because Sinclair are 
the largest producers of constructor modules in Europe, 
Project 60 prices are remarkably low. 

22 NEWMARKET ROAD CAMBRIDGE Telephone 0223 52731 



20 WATT R.M.S. 40 WATT R.M.S. 
POWER AMPLIFIER POWER AMPLIFIER Z.30 (40 WATTS PEAK) Z 5 (80 WATT PEAK) 

The Z.30 together with the higher powered Z.50 are both of advanced 
design using silicon epitaxial planar transistors to achieve unsurpassed 
standards of performance. Total harmonic distortion is an incredibly 
low 0.02% at full output and all lower outputs. Whether you use the 
Z.30 or Z.50 power amplifiers in your Project 60 system will depend on 
personal preference, but they are both the same physical size and may 
be used with other units in the Project 60 range equally well. The Z.30 
is unique in that it may be used with any power source between 8 and 
35 volts without need for adjustment and may thus be driven from a car 
battery for example. For operating from mains, for the Z.30 use PZ.5 
power supply unit for most domestic requirements, or PZ.6 if you have 
very low efficiency loudspeakers: For Z.50, use the PZ.5, PZ.6 or the 
PZ.8 described below. 

The Z.50 
SPECIFICATIONS changeableswith the 

completely 

can be used in all Z.30 applica- 
Power Outputs tions 
Z.3015 watts R.M.S. into 8 ohms, using 35V: 20 watts R.M.S. into 3 ohms 
using 30 volts. 
Z.50 40 watts R.M.S. into 3 ohms: 30 watts R.M.S. into 8 ohms, both 
continuous, using 50V. 
Frequency response 30 to 300,000 Hz ± 1 dB 
Distortion 0.02% into 8 ohms 
Signal to noise ratio better than 70 dB unweighted 
Input sensitivity 250mV into 100 Kohms 
For speakers from 3 to 15 ohms impedance 
Size 34" x 2f" x }" 

APPLICATIONS 
Hi -ft amplifier; car radio amplifier; record player amplifier fed directly from 
pick -up; intercom; electronic music and instruments; P.A.; laboratory work 
etc. Full details for these and many other applications are given in the manual 
supplied with the Z.30. 

005 

00a 

003 

e] z 

mx 

lema, 10ema, 

Power versus distortion curve 
of Sinclair 2.30 and Z.50 

Z.30 Z.50 
Built tested and guaranteedfa'C Built, tested and guaranteedl 09'C 
with circuits and instructionsv,..77 VV with circuits and instructions fD 
Manual manual 

STEREO 60 Pre -amplifier and tone control unit 
The Stereo 60 is a stereo preamplifier and control unit designed for the 
Project 60 range but suitable for use with any high quality power 
amplifier. Again silicon epitaxial planar transistors are used throughout 
and great attention has been paid to achieving a really high signal -to- 
noise ratio and excellent tracking between the two channels. Input 
selection is by means of push buttons and accurate equalisation is 
provided for all the usual inputs. The tone controls are also very 
carefully designed and tested. 

ACTIVE FILTER UNIT High Pass 
Pass 

For use between Stereo 60 unit and to Z.30s or Z.50s, the Active 
Filter Unit matches the Stereo 60 in styling and is as easily mounted. 
It is unique in that the cut -off frequencies are continuously variable, 
and as attenuation in the rejected band is rapid (12dB /octave), there is 
less loss of the wanted signal than has previously been possible. 
Amplitude and phase distortion are negligible by reason of the careful 
design and generous negative feed back employed. 
Supply voltage -15 to 35V. Current -3mA 
H.F cut -off ( -3dB) variable from 28kHz to 5kHz. 
L.F cut -off ( -3dB) variable from 25Hz to 100Hz. 
Filter slope, both sections 12dB per octave 
Distortion at 1kHz (35V supply) 0.02% at rated output 

SINCLAIR POWER SUPPLY UNITS 
PZ -5 30 volts unstabilised £4.19.6 

PZ -6 35 volts stabilised £7.19.6 

PZ -8 45 volts stabilised 
(less mains transformer) £5.19.6 

PZ -8 Mains transformer £5.19.6 

GUARANTEE 
If at any time within 3 months of purchasing Project 60 
modules from us, you are dissatisfied with them, we will 
refund your money at once. Each module is guaranteed to 
work perfectly and should any defect arise in normal use we 
will service it at once and without any cost to you whatso- 
ever' provided that it is returned to us within 2 years of the 
.purchase date. There will be a small "charge for services 
thereafter. No charge for postage by surface mail. Air -mail 
charged at cost. 

Input sensitivities- Radio -up to 
3mV Mag. p.u. -3mV: correct to 
R.I.A.A. curve t 1dB: 20 to 25,000Hz. 
Ceramic p.u. -up to 3mV: Aux. up 
to 3mV. 

Output -250mV 
Signal-to-noise ratio -better than 

70 dB. 

3 

12 
zo 

HIGH PASS LOW PASS 

CC A 
Built, tested and guaranteed £5.1 9.6 

Channel matching- within Ida. 
Tone controls- TREBLE +15 to 

-15dB. at 10 kHz: BASS t15 to 
-15dB at 100Hz. 

Power consumption 5mA. 
Front panel- brushed aluminium 

with black knobs and controls. 
Size8 +x13x4 ins. 

Built, tested X919 6 and 
guaranteed 

BUILDING A PROJECT 
60 ASSEMBLY 

The Illustration here shows 
quite clearly how easily 
Project 60 can be contained in 
one of today's slim, modern 
plinths. Very little space is 
required to house these Sin- 
clair units, and within the 
space of the motor plinth, you 
can install a stereo amplifier of 
the very highest quality. If, for 
example you have already put 
together an assembly as illus- 
trated here, adding the Active 
Filter Unit would be very easy. 

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE 
Please send 

For which I enclose cash/chequef 
money order 

NAME 

ADDRESS 

PW 870 
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SINCLAIR 

Q.76 
new elegance in an 

outstanding loudspeaker 

All the superb features which went to make the 
Sinclair Q.14 have been incoporated in the new 
Q.16 which gives an exciting new opportunity for 
you to match your Sinclair equipment with modern 
decor. Employing the same well proven acoustic 
system in which materials, processing and styling 
are used in such a radical and successful depar- 
ture from conventional design. This speaker 
presents an entirely new appearance with its 
attractive teak surround and all -over special 
cellular foam front chosen as much for its appear- 
ance as for its ability to pass all audio frequencies 
without loss. The Q.16 is compact and slim. Its 
new styling makes it eminently suitable for shelf 
mounting, but it is no less versatile than its famous 
predecessor. Listen to a pair of Q.16s in stereo 
and marvel at the standards of quality and clarity 
they give. At the price this Sinclair speaker 
represents outstanding value as you will discover 
the moment you see and hear it. 

The Q.16 will handle loading up to 14 watts R.M.S. and 
presents an 8 ohm impedance to the amplifier output. 
Frequency response extends from 60 to 16,000Hz with 
exceptional smoothness. A specially designed driver 
system is used in a sealed and contoured pressure cham- 
ber to ensure good transient respónse at all frequencies. 
Size: 94" square x 44" deep from front to back. 

SINCLAIR MICROMATIC 

SPECIFICATIONS -Size: 1 j-" X I /" X §" 
(46X 33X 13mm). Weight incl. batteries: 1 oz. 
'(23.35gm) approx. Tuning: Medium wave band 
with bandspread at higher frequency end. 
Earpiece: Magnetic type. Case: Black plastic 
with anodized aluminium front pagel, spun 
aluminium dial. 

To: SINCLAIR 
Please send 

Complete kit incl. earpiece, case, 
solder and instructions in fitted 
pack. 
Ready built, tested and guaran- 
teed, with earpiece. 

49/6 

59/6 
Mallory Mercury Cell RM675 (2 req.) 219 each 

RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE 

For which / enclose cash/cheque/ 
money order 

NAME 

ADDRESS 

PW 870 
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£8.19.6 
POST FREE 

The world's most 
successful miniature 
radio 

Considerably smaller than an ordinary box of matches, 
this is a multi -stage A.M. receiver meticulously de- 
signed to provide remarkable standards of selectivity, 
power and quality. Powerful A.G.C. is incorporated to 
counteract fading from distant stations; bandspread 
at higher frequencies makes reception of Radio 1 

easy at all times. Vernier type tuning plus the direc- 
tional properties of the self- contained special ferrite 
rod aerial makes station separation much easier than 
with many larger sets. The plug-in magnetic earpiece 
which matches exactly with the output provides 
wonderful standards of reproduction. 
Everything including the batteries is contained within 
the attractively designed case. Whether you build 
your Micromatic or buy it ready built and tested, you 
will find it as easy to take with you as your wrist- 
watch, and dependable under the severest listening 
conditions. 

SINCLAIR GENERAL GUARANTEE 
Should you not be completely satisfied with your'purchase 
when you receive it from us, return the goods without 
delay and your moneywill be refunded in full, including 
cost of return postage, at once and without question. Full 
service facilities are available to all Sinclair customers. 

sirclair 
SINCLAIR RADIONICS LIMITED 

22 NEWMARKET ROAD, CAMBRIDGE 
Tel : 0223 52731 



VALVES NEW! 
s EED 

úY GUARANTEED 

I SETS 1R5, 195, 1T4. 384, 3V4 DAF91, AF91. L191 914, DL92, DL94. 

! Set 0! 4 !or 1816, DAF96, DF 96, UK96 DL96, 4 FOR 271-. 

)Z4 4/6 
.A7GT 7/6 
'.8-5GT 7/3 
,xSGT 7/9 
,RS 5/9 
,86 4/3 
.T4 2/9 
184 5/9 
1V4 816 
1Y3GT 5/9 
iZ4G 7/8 
/30L2 12/- 
;ALS 2/8 
VAM6 219 
AQ5 4/8 
;AT6 41- 
iA176 416 
iBA6 4/6 
;BEB 4/9 
1836 8/0 
tC5G 4/9 
13.13 316 
014 91- 
iF23 14/3 
iF25 13/- 
'75G 4/9 
;67G 2/8 
i680 2/9 
i8N7GT 4/3 
;VBG 3/3 
;VOGT 8/6 
'q4 4/3 
1316GT 5/9 
LUPI 14/- 
LOF18 71- 
10P13 18/- 
12AT7 8/9 
i2AU6 4/9 
!2A177 4/9 
12AX7 4/9 
126806 7/8 

2002 13113 

20E3 1119 
20P4 1818 
26L6GT 51- 
25U4GT1116 
3001 616 
30015 131- 
30C17 165- 
30018 1856 
301.5 181- 
30FLI 12/9 
30FL12 1418 
301'1,14 14/6 
30L1 658 
30145 18/- 
30L17 15/6 
30P4 12/- 
3OP12 1319 
30P19 125- 
30PL1 13/9 
301,1,13 16/8 
30PL1414/8 
35L6GT 8/9 
35W4 4/0 
35Z4GT 6/- 
6063 12/0 
807 6/- 
AC/VP215/6 
AZ31 9/8 
B349 18/- 
B729 12/8 
CCH35 13/6 
01,33 18/6 
CY31 8/9 
DAC32 7/3 
DAF91 4/8 
DAM 7/8 
D733 7/9 
DF9I 2/9 
AF96 7/8 
DH77 4/- 
0632 7/6 

DK92 88 

D196 713 
DL35 5/- 
DL92 509 
AL94 8/3 
DL96 7/3 
DY86 5/9 
bY87 519 
EABC80 6/6 
EA1042 101- 
EB91 2/8 
EBC33 81- 
EBC41 9/8 
EB1,60 8/9 
EBF89 0/3 
ECC81 8/9 
ECC82 4/9 
ECC83 7/- 
ECC85 6/- 
ECC80412/- 
ECF80. 6/6 
ECF82 B/8 
ECH35 8/- 
ECH42 13/8 
ECH81 5/9 
E01182 8/3 
ECH84 7/8 
ECLSO 7/- 
ECUS 8/9 
ECLSG 8/- 
EF87A 6/8 
2E39 4/9 
EF41 11/9 
EF80 418 
EPOS 6/3 
EF86 6/3 
EF89 5/3 
EF91 218 
EF94 4/6 
EF183 6/9 
EF184 6/6 
EH90 8/8 

EL34 856 

ÉL39 17/8 
F.L41 11/- 
EL84 4/9 
EL90 416 
EL5D0 1916 
EMEO 816 
EM61 8/6 
EM64 6/9 
EM67 7/8 
EY51 /3 
EY86 8/6 
EZ40 8/- 
EZ4I 8/- 
EZBO 403 
EZ81 4/9 
GZ32 8/9 
KT41 15/0 
KTfi1 9/9 
KT66 16¡9 
LN329 14/6 
1P78 17/8 
P61 101- 
FA8C80 7/- 
FC86 10/8 
PC89 10/8 
PC96 8/8 
PC97 81- 
PC900 7/8 
PCC84 6/6 
P0085 61- 
FOCOS 91- 
PCC89 1016 
P1618910/6 
PGC805181- 
FGP80 858 
PC982 Ojo 
F0086 10/- 
P0F8001316 
P00801 8/9 
PCP802 9/- 
PCP805 18/6 

P0i8o814¡8 

PCL82 718 
PCL8S 12/- 
PCL84 716 
PCL85 65- 
PCL86 8/3 
PCL88 14/6 
PCL80015/6 
PENA4 8/8 
PFL20011/9 
PL36 919 
PL81 9/8 
PL82 6/6 
PL83 616 
PLB4 6/6 
PL500 13/- 
PL504 18/6 
PL506 23/6 
P5184 7/6 
PX25 22/6 
PY32 10/- 
PY33 10/- 
PY81 5/8 
PY82 5/8 
PY83 6/9 
PY88 6/9 
FY800 7/8 
PY801 718 
R19 8/6 
R20 1216 
U25 181- 
1726 121- 
U47 18/6 
U49 18/8 
U78 4/3 
U191 12/8 
17193 858 
17261 14/6 
11801 10/6 
11829 14/0 
17801 19/6 
UAB0808/8 

t1BC41 
19/3 

11BF80 50 
UBF89 611 

UCC84 7/ 
UCC85 7/; 
UCF80 71: 
UC1142120 
11C1181 0/I 
UCL82 7/ 
U0L83 11/I 
UF41 101, 
VF85 8/1 
1.1F89 8/. 
UL41 12/ 
UL44 20/ 
UL84 7/ 
1.7M80 5/ 
UM84 4/ 
13Y41 7/ 
UY85 5/ 
YP4B 15/ 
W77 8/ 
W119 7f 
Z77 2/ 
Tianeistsr 

A0107 8/ 
AC127 21 
AD140 7f 
AF115 8/ 
AF116 8/ 
AF117 41 
AF126 3/ 
AF127 8/ 
0026 5/ 
0044 2/ 
0045 2/ 
0071 2/ 
0072 61 
0075 2/ 
0087 2/ 
OCBiD 2! 
0082 2/ 

00170 4¡ 

READERS RADIO 
8$ TORQUAY GARDENS, REDBRIDGE, ILFORD, 
ESSEX. Tel. 01 -550 7441. 

Postage on 1 valve 911. extra. On 2 valves or more, postage 6d. per 
valve extra Any Parcel Insured against Damage in Transit Ba. extra 

6 

9 

8 
6 
6 

6 
8 

Let us give you the facts 
From cover to cover Goodmans Manual is packed with fascinating 
articles on Stereo; a beginners guide to High Fidelity: Stage -built 
Systems: complete details of Goodmans High Fidelity Audio products. 
28 pages you can't afford to miss , . , and it's yours FREE I 

Name 

Address 

Please send me a free copy 

8 /50 

G Goodmans Loudspeakers Limited 
Axiom Works, Wembley, Middlesex; Tel: 01- 902 1200 

Train fortomorrow'sworld 
in Radio and Television 

at The Pembridge College 

of Electronics. 
The next full -time 2 year College Diploma 
Course which gives a thorough fundamental 
training for radio and television engineers 
starts on 2nd September, 1970. 

The course includes theoretical and practical 
instruction on Colour Television receivers and 
is designed to cover the syllabus of the new City 
and Guilds Radio, Television and Electronics 
Technicians' Course. Pembridge College diplo- 
mas are awarded to successful students. 

The way to get ahead in this fast growing industry 
-an industry that gives you many far -reaching 
opportunities -is to enrol now. Minimum en- 
trance requirements 'O' Level, Senior Cambridge 
or equivalent in Mathematics and English. 

To: The Pembridge College of Electronics 
(Dept. PW15), 34a Hereford Road, London, 
W.2 
Please send, without obligation, details of the 
Full -time Course in Radio, Television and Elec- 
tronics. 

NAME 

ADDRESS i i 
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Fully guaranteed 
Individually packed 

VALVES 
CYST 71- EF36 3/8 
DAF96 7/9 EF37A 71- 
DF96 7/6 EF34 6/- 
DK96 7/0 EF40 10i- 
DL92 6/6 EF41 12/8 
DL94 6/6 EF80 51- 
D170 6/- EF83 9/7 
DM71 7/6 EF85 6/6 
DY86 81- E1038 619 
DY87 818 EF89 5/3 
DY802 9/9 Eh'91 8/- 
$880C¡01 EF92 7/8 

271- EF95 5/- 
EA11080 6//6 EFI83 8/8 
EA-F42 101- EF184 7/- 
EB91 21- 5E800 80/- 
E11033 8/- EF812 15/6 
EBC41 10/0 EFL200 15/6 
EBC81 6/6 ELSA 10/0 
EBF80 7/6 EL41 1116 
EBF89 818 EL42 10/8 
E51389 e/- 51,84 4/9 
ECC81 6/- EL85 8/- 
ECC82 6/9 EL86 8/- 
ECC83 5/8 EL90 6/- 
ECC84 8/- EL95 71- 
80086 7/8 EL500 17/- 
E0088 7/- EL8036 171- 
E00189 9/9 E11131 5/- 
E0i'80 8/8 55680 7/6 
ECFS2 618 E3484 71- 
ECF83 15/6 E187 11/- 
EC13801 12/8 EY51. 8/- 
50E802 18/6 EY81 7/- 
E01135 11/- EY86 77- 
E0I142 18¡- EY88 816 
E01181 15/0 EZ41 6/8 
501183 8/6 EZ80 5/- 
EC1184 710 E7.81 
E052O0 18/6 0234 10/6 
E0L80 8/- fiT66 27/6 
ECL82 6/6 RT88 33,1- 
E0L88 10/6 N78 261- 
E0186 8/6 0A2 6/- 

0132 
PABC80 
PC97 
PC900 
PC084 
PCC89 
PCC189 
PCE800 
PCF86 8/8 
PCF82 6/9 
PCF84 918 
PCF86 101- 
FCF200 1518 
PCF201 16f8 
13CF801 9/0 
PCp'802 019 
p013808 14/6 
PCF808 18/- 
PCF808 1416 
PC132O0 14f- 
PCL81 9/6 
PCL82 7/6 
PCL8S 18/- 
PCL84 818 
PCL85 8/3 
PCL88 9/- 
PFL200 141- 
PL38 10/9 
PL81 8/9 
PL82 81- 
PL83 713 
PL84 616 
PLUG 1419 
PL504 101- 
PL509 30/- 
P%4 14/- 
P325 80/- 
PY33 12/- 
PY8D 6/6 
PY81 516 
PY82 5/6 
PY83 7¡- 
PY88 7/6 

6/- 
7/6 
9/- 
98 
6/8 

11 
/6 

8 
15/- 

1313800 9/6 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
MARY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves, U.K. Orders 
up t6 10/ -, 11 -; 101- to 81 21 -; over 81, 2/- per £1; over 88 post /tea. 0.0.35.4/- extra 

TRANSISTORS, ZENER DIODES etc. 
OAS 2/8 0029 15/- OCI72 7/6 8FR5 API18 I0¡- 
0A10 6/- 0C35 8/6 OC200 6/- 3N128 1718 AF139 10/- 0A70 9/- 0038 8/6 00201 716 314139 95- AF178 19/0 
0A71 21- 0044 4/- 00208 19/- 317146 ß/8 AFYl9 22/6 
0A79 1/9 0046 2/8 11321 2/0 311164 19/- A8Y26 518 
0.8.81 1/6 0070 81- 556215 5/- 3N159 29I- AOY28 516 
0A200 1/9 0071 2¡6 11123 12/- 613115 7/9 BAW19 5/6 
OA202 21- 0072 4/- 1N43 4/- 1213500 14/9 20107 8¡8 
021210 7/8 0073 111- 1N70 4/- 10D1 a/- BC108 4¡- 
0A211 9/6 0075 4/8 113702-7267/8 28303 10/- 501310 8¡- 
0A81200 12f- 0076 5/- IN746A 40594 130772 7/9 
0A5201 10¡- 0081 4/- aeries 5/8 40695 27/6 BFY51 4/8 
0A5202 to 0081D 8¡- 17,0821Á 21/- 40636 5FY52 4/6 
OAZ206 8/6 0081D31 81- IIi823A 26/- 40688 28/- B805 7/0 
OAZ207 916 0082 5/- IZMTü 71- 40869 291- 
0AZ2118 to 0082DM 8/- IZMTIO 8/9 AC126 s8á sjs 
OAZ213 8/8 0083 4/6 IZT6 18/6 AC127 4/8 B11100 88/- 
0A2229 to 00835 8/- IZT70 12/9 AC128 BYZ13 5/-- 
0AZ225 101- 0084 5/- 211/306 0/6 AC176 7/6 5YZ16 151- 
0016 15/- 00122 19/- 2N1307 6/6 ACY28 C8181/10 51- 
0022 808 00139 6/6 2313053 616 AD149 11 /- 08181/20 916 
0025 716 00140 8/- 2118054 12/8 A1161 71- 0E81/30 10(- 
0028 5/- 00179 61- 2N3055 161- AD182 71- 0E81/35 11/6 
0028 81- 00271 6f- F100 12/6 A13117 4/9 0E$81/40 12/6 

0263/05 61- 
PY801 : /6 U801 2 1- V 8106/30 6/- 5212651 :r /- 6A875 ' /- 
QQV03-10 UABC80 6/8 V R160 /30 61- 51t4GY 10/13 OAT6 418 

26/- 53Á1342 10/8 2759 36/- 55140 616 6A136 9/- 
@QV06-40 UR041 8/6 280017 291- 5940 7/8 6A34 8/- 

85/- UBF80 71- 28011/ 251- 5X46 7/- 8AX5GT18 /- QQV06iáó1- 1.15F89 7/- 
UCF80 10/- 

5900T 12/- 
1L4 2/6 

5Y3GT 6/- 
5Z4 14 /- 

6217 6(6 
633K7 8/- 

2305042 12/6 IRS 8/- 6Á27 4/- 65A6 4/6 
R19 17/6 510181 6 16 I84 5/- 6407 8/- 85E6 61- 
ST V280j40 508182 we I85 418 6ÁR8 I1¡8 ß206G 11 1- 

80/- 1301.83 28¡- 1T4 81- OAKS 51- 8586 8/6 
01313208/80 131341 10 /- 1 10221 716 6AK8 6/- 68Q7A 8/9 

180f- 51380 7/1 1 %22 7/8 6A1.6 8/- 9527 18 /- 
TT21 51/- 01389 8/9 3A4 4/- 6Á81656 71- 80W6 18f- 
U25 I4/8 11141 12 /- 3D6 81- 6A116 6/- 6BW7 181- 
U2ó 14/8 ÚL84 8/8 324 7/6 6Á58 10f- 604 5/9 
U27 81- 

tag 
7f- 384 6/9 6AQI 81- 606 4/- 

'0191 141- 0441 8f6 3134 8/- 6AQ5W 9/- 80E18 111 - 
11301 11/8 13186 5/9 522541 88i- 6A86 6/- 60156 9/9 

P. G. RADIO LTD. 
170 GOLDIIAWK RD., W.12 

01 -743 4946 

29141ft. AERIALS each consisting of ten 3ft. }in. dla. 
tubular screw In sections. 1 ft. (8- section) whip aerial 
with adaptor o fit the Tin. rod, insulated base, stay 
plate and stay assemblies, 

i egs, reamer, hammer, etc. t Absolutely b and new an complete ready to erect. 
In canvas bag £3.9.8. P. & P. 10/6. 

METERS Full List of our very large 
stock of meters on request. 

08183/20 10 /- 
0E83/30 11/6 
081825/825 

15f- 
CR83 /40 12/0 
GET103 4/- 
0ET118 9/- 
(ET11e 8/- 
ßD918 5/2 
85928 8/8 
80948 8/0 
85968 7/8 
85988 0/8 
17405A 7/9 
Z Range 
Zoner dinde 

8/6 ea. 
ZIA range 

7/6 ea. 
Z2B range 

6f- ea. 
ZL range 

61- ea. 
58 range 

7/6 ea. 

óD6 
6EA8 
65117 
61323 
61333 
611611 
634WA 
63'5 
6250T 
636 
6370 
83731 
8116áT 
6K7 
6E7G 
6118G 
0818GT 
61126 
6L60T 

11/- 

16¡- 
20/- 

14¡- 

- 
8/0 
5I- 
81- 

818 
21- 
4,f- 
713 

14¡$ 
9/- 

C 
OMO 

brand 
61.25 117- 10,026 7/0 
68217 7/- 1903 701 - 
68A7GT 6/6 19G6 20f- 
6807 13/- 19114 96/- 
6807013 5/- 201.4 17/- 
6907 6/- 25580T 7/8 
6837 7/0 30015 16/- 
68J70T 603 30017 16 ¡- 
08117 7/- 30018 15/- 
631170T 6/6 30136 18/9 
68N7013 6/- 30FL1 15/- 
68617 7/9 30FL12 18 /0 
6807013 719 10138112 9/8 
6V6ß 3/6 30FL14 15/6 
6V6GT 6/8 30,15 17/- 
óR4 4/9 70L17 17/- 
6%50 5/- 301.11 

halt 5.16 30019 14/- 
576G 11/- 30PL1 18/- 
6 -201.2 14/- 30138114 17í- 
6814 51- LWBGT 918 
737 7/- 35354 3/- 
105 14 /6 3524T 9/- 
706 42 71- 
1117 6161- 6 5005 7/- 
759 12/- 50006G 80/- 
9D6 716 50E115 12/- 
11E2 801- 75 6/8 
12ÁT6 4/8 76 6/- 
12ÁT7 4/- 78 5/- 
12AII7 6/6 80 9/- 
12AV6 5/6 802 60 /- 12Aß7 81- 805 100 /- 
1281216 6f- 807 9/- 
12BE6 6/- 813 75/- 
12517 8/8 832.4 55/- 
1208 5/6 866A 16/- 
12E1 171- 954 4/6 
12125 10/- 955 4f- 
121K7013 619 956 2/- 
1281815T 7/6 957 8/- 
12Q7GT 6/8 991 8/- 
12877 7/- 1622 17/- 
1487 15/- 2051 10/- 

ALL valves 
guaranteed 

5923 28¡6 
6067 10f- 
6060 7/6 
6004 7/- 
6066 18/- 
0080 87/0 
6146 28/- 
0020 85/- 
9001 8/- 
9009 4f6 
9008 10/- 
9004 218 
9006 2/8 

C.R. Tubes 
130507 32/8 
V05617 50/- 

CR517E65f- 
VCR517045/- 
5FP7 26/7 
88D 180/- 
882 80 /- 
882 90/- 

Photo Tubes 
CMG25 26/- 
93121 32/0 
60970 850/- 

Specie/ Viva. 
0V1031100/- 
0132339 £80 
J P9/7D 750/- 
K301 £4 
Kß05 812 
K308 812 
1(337 812 
KRN2A 70/- 
WL417A 86/- 
37/92/E 

887/16/- 
5022 816 
714AY £4 
725A 810 

ALL OVERSEAS ENQUIRIES AHD ORDERS 
Please address to 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD. LONDON W12. 

Tel: 81- 7430889 

EX- RENTAL TELEVISIONS 

TWO -YEAR GUARANTEE 

17" SLIMLINE 405 only 
L11 10 0 

19" SLIMLINE 405/625 
39 Gns. 

Carriage and Insurance 30/ 
FREE ILLUSTRATED LIST OF 

TELEVISIONS 

WIUE RANGE OF MODELS, 
SIZES AND PRICES 

DEMONSTRATIONS DAILY 

TWO -YEAR GUARANTEED TUBES 100% REGUNNED 
Slim Line Tubes I I0° I 7" and 19" 109/6, 21 "and 23" 129/6. 
Normal Tubes 70° and 90° i7" 99 16. 21" 119/6, 14" and other sizes 79/6. 

SPEAKERS 101 -, 2f" 80, 3;" 254, 
4" 1052, 3" x S" Sil, 7" x 4" 352. 8" x 
3" 30. BRAND NEW. P. & P. 2 / -. 

Transistors: Mullard matched output 
kit 7/6, 0081D --2 0081 's. P, & P. 
FREE. 

Transistor Radio Cases: 4 for £I. 
Size 94' x 64" x 3f ". P. & P. 9/6. 

Ferrite Rods 316: 6' and 8" complete 
wich LW /MW Coils. P. & P, FREE, 

STRIP LIGHT TUBES 319 each. 
I I" (284mm). 2301240 volts, 30 watts, 
Ideal for cocktail cabinets, illuminating 
pictures, diffused lighting, etc. 
6 for £ /. P. &P. free. 

RECORD PLAYER CABINET 
49/6 

Cloth covered. Size 10-" x 14z" X 
7/ ". Takes any modern auto - 
Changer. P. & P. 7/6. 

(DUKE & CO. LONDON) LTD. 
021/3 Romford Road, London, E12 Tel. 01 -478 6001/213 

320 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, YORKS. 

Tel. Heckmondwike 4285 

Amplifier Unit Type A1413. Complete with Valves Type 5Z4 and 6V6GT. 230 -250 Volt, 50 Cycles Transformer. Clean Condition. Untested 25f -. Carriage B.R.S. 15/ -. 
Airmileage Units. Complete with 24 Volt Motor, and Gears, ¡te. 
less Relay. Clean Condition. Untested 15 / -. Carriage B.R.S. 12/ -. 
Panel with two Miniature Relays and one Carpenter Relay with 
Base. Ex units 7/6. Post Paid, 

Panels of Resistors and Condensers. Ex Equipment. 8f_ per doz. 
Post Paid. 

ÁW43/80 TUBES, Reclaimed. With 6 months Guarantee 251 -. 
Carriage 15/ -. 
AW43 /S8. T.V. Tube. Reclaimed with 6 months Guarantee £2. 
Plus 15/- Carriage. MW43/69 30/ -, Plus 15/- Carriage. 
Speakers P.M. All 3 OHM. Perfect Condition. Ex T.V. Sets. P/P 
on any Speaker 4/-. 5" Round 31 -. 6 x 4 Elyptical 3 / -. 7 x 4 Elyptical 
5/ -. Slot Speakers 8 x 2} 

Silicon Rectifiera. 500 M.A. 800 P.I.V. 2/6 or 24/ -per doz. Post Paid. 
JAP. EARPIECES. Magnetic. 8 OHMS. Small or Large Plug 1/11. 
Post Paid. 

TOP GRADE MYLAR TAPES. 7" Long Play 14 / -. 7' Standard 
11/6. 5" Long PIay 101 , 5° Standard 7/9. Post on any Tape 1 /9. 
Complete Untested 17' T.V. Sets. 12 Channel 50/ -, Carr. £l. 
VALVE LIST EX EQUIPMENT. 3 months' Guarantee. Single 
Valves. 

ARP12 1/6 PCC84 21- PL36 51- 6Bß 
EB91 9d. PCFSO 2/- PL81 41- 6BW7 2/6 64 4 /-- 
ECC82 3f- PCL85 5!- PY800 3/6 2013I 
ECL80 1/6 PCL84 4/- PY82 1/6 20P1 51- 
EFI83 3/- PCL82 4/- PY33 51- 20P3 2/6 
BF184 3/- PCF86 4/- U19I 41- 30PL1 
EY86 41- PCL83 31- 6F23 41- 30Pí2 4/6 

30E5 2/9 



M. & B. RADIO 
38 BRIDGE END, LEEDS 1 

Telephone: 0532 -35649 

VHF FM/MW/LW 
TRANSISTOR RADIO 
BRAND NEW 10 tran- 
sistor plus 4 diode table 
model of well known 
British manufacture. The 
highly polished wood 
cabinet, speaker and pre - 
assembled chassis are 
supplied separate and 
only require fitting to- 
gether and the 2 speaker 
connections making. 
CHASSIS & CABINET 
£9.10.0. SPEAKER 251 - 
cart. paid. 
STC STEREO /MONO HEADPHONES. Brand new lightweight high 
quality comfortable padded headphones for stereo or mono use. Weight 
10 oz. 20 c/s to 20 K.cls 300 ohms per earpiece. Supplied with details of 
matching circuit for 15 ohms using only 3 resistors. 54/- plus 41- pp. 
12 VOLT TRANSISTOR INVERTERS. 12vdc input. 270vdc at 150mA 
approx output. Transformer tin x 2in x Nin mounted on aluminium 
case ]gin x 2gin x 4in. Weight 15oz. 65/- plus 41- pp. 
TRANSISTOR MODULATOR PRE -AMP PANEL. BRAND NEW 4 
transistors plus 1 diode. 41in x 2sin. Fitted with pre -set microphone gain 
control and mod filter. Originally used to drive an NKT404 which 
drove a pair of NKT404s. Supplied brand new c/w circuit of complete 
modulator. 22/6d plus 1/6 pp. 
TRANSISTOR AUDIO AND MUTING PANELS. Brand new set of 
3 panels. Audio panel with transistor gate originally used to drive an 
NKT404 output transistor. 2 muting panels with Schmitt trigger circuit 
to operate the gate on the audio panel. 8 transistors in all. Supplied with 
full circuit 2216d plus 2/6 pp. 
455Kc /s FM LIT PANEL. Brand new but faulty 6 transistor panel 
usually low in gain. 12/6 plus 1/6 pp. 
HAND TELEPHONES. Brand new radiotelephone type press to talk 
handsets. 12/6 plus 1/6 pp. 
VHF AERIAL C/O RELAYS. Used but OK. 6 or 12v. 41- plus 116 pp 
60 UNTESTED MIXED TRANSISTORS 5/- plus I f- pp. 
60 UNTESTED MIXED DIODES 2/6 plus 1 /- pp. 
USED TESTED VALVES. 12AX7 /ECCS3 2/6. 6B16 1/6, 6AQ5 /EL90 
2/6. ECF80 2/ -. 6AT6 1 /6. 

ALSO VARIOUS VHF EQUIPMENT IN STOCK 
S.A.E. AND 6d. STAMP FOR LISTS 

11 11T 
rail _RANGE OF SOLID STATE 

4A,C MAINS AMPLIFIERS 
Employing only 

high grade components and transistors. 

Recommended s1O Retail price 
Size 91 x 21 x Slin. Approx. 
Controls (5) Volume, Bass 
Treble. Mains Switch, Input 
Selector Switch. 

LT55 6 WATT 
AMPLIFIER 
A HIGH FIDELITY UNIT PRO- 
VIDING EXCELLENT RESULTS 
AT MODEST OUTPUT LEVELS. 

Sensitivity 5 my (max). 
Frequency Response 30- 20,000 cps -2dB 
Harmonic Distortion 0.5% at 1,000 cps 
Output Rating I.H.F.M. 6W 
Input Sockets for "Mike," Gram and 
Radio Tuner /Tape Recorder. 
Suitable for speakers 3 -15 ohms. 

LT66 12 WATT 
STEREO AMPLIFIER 
A TWIN CHANNEL VERSION OF 
THE LT55 PROVIDING UP TO 
6 WATTS I.H.F.M. HIGH FIDEL- 
ITY OUTPUT ON EACH CHAN- 
NEL. 
Switch Input Facilities 
Socket (1) Tape or crystal PU Recommended 4 - (2) Radio Tuner (3) Ceramic PU Retail price 
Microphone. Size 12 x 31 x 6in. Approx. 

Controls (6) Volume, Bass, Treble, Balance. Mains Switch, Input Selector 
Switch, Stereo /Mono Switch. 
Facia Plate Rigid Perspex with black /silver background and matching 

black edged knobs with silver finish centres. 

It required an attrac -1 
live wood cabinet with! 
veneer finish can be 
supplied for any model 

y 
Prices From l 0s. 

PLEASE SEND A STAMPED ADDRESSED ENVELOPE 
FOR FULL DETAILS OF ABOVE UNITS 

AVAILABLE FROM YOUR LOCAL HI -FI DEALER 

Wholesale and Retail enquiries fo: 

LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds 

If you can put 
a` Yes' in every box, 
you might 
just make a 
RADIO TECHNICIAN 
in Air Traffic Control 
An all- consuming interest in 
telecommunications 

At least one year's practical experience 
in telecommunications. preferably with 
"ONC" or 'C and G' technical 
qualifications 

Ahighlydeveloped sense of 
responsibility 

Willingness to undergo a rigorous 
programme of training 

Aged 19 or over 

To the right man, the National Air Traffic 
Control Service offers the prospect of an 
interesting and steadily developing career as 
a Radio Technician in air traffic control. 

The work involves the installation and maintenance 
of some of the very latest electronic equipment at civil 
airports, radar stations and other specialist 
establishments all over the country. Important today. 
the job will become increasingly vital as Britain's air 
traffic continues to grow. and prospects for promotion 
are excellent. Starting salary varies from £1044 (at 19) 
to £1 373 (at 25 or over). Scale maximum £1590 
(higher rates at Heathrow). The annual leave 
allowance is good, and there is a nori- contributory 
pension for established staff. 

If you feel you can meet the demands of this rather 
special job -and you have a strong determination to 
succeed -you are invited to complete the coupon 
below. 

I 
Name .... 

Address 

Not applicable to residents outside the United Kingdom 

NATCS 

Send this coupon for full details and application form 
To : A J Edwards, C Eng. MIEE, The Adelphi, 
Room 705, John Adam Street, London WC2, 
marking your envelope "Recruitment". 

fWTiG1 

National Air Traffic Control Service 
411111 ONO 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1 /8d. per word (minimum order 20/ -), box number 1 /6d. 
extra. Semi -displayed setting, £5 10s. Od. per single column inch. All cheques, postal orders, etc., to be 
made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified 
Advertisement Manager, PRACTICAL WIRELESS, :[PC Magazines Ltd., Fleetway House, Farringdon 
Street, London, E.C.4 for insertion in the next available issue. 

MISCELLANEOUS 

SERVICE MANUALS for Pre 1958 H,M.V, 
and E.M.I. MODELS- Radio and Record 
Player Manuals 51- each. Television Manuals 
7/6 each. Send C.W.O. stating model re- 
quired. Also ]invited range Of components 
and spares. Send details of your require- 
ments. R.D.I. Ltd., Chilton Works, Garden 
Road, Richmond, Surrey. 

PHOTO ELECTRIC SWITCH KIT 
Light cell, transistor, relay etc. Elegant case in 
hammer finish 51" x it a 4f" fitted with light 
hood. Ideal counter alarm, Dawn /Dusk switch, 
etc. 35/- Post Paid. 

6 OR 12 VOLT 
FLUORESCENT LIGHTS 

lI Ina. 8 Watt tube ample light for caravan, tent 
etc. Fully transistorised, lour battery drain. 
Unbeatable at 65/6` post paid. 

or in kit form 57/6 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation. 
S,Ii, output, new and boxed 72/6 POST 

PAID 
SALOP ELECTRONICS Callers welcome 
U wyle Cop, Shrewsbury, 
Shropshire S.A.E, for lists 

MUSICAL. MIRACLES! Drum, Cymbals, 
Waa -Was and Fuzz modules. New unique 
effects units, Percussion etc. Good was -was 
kits 49/ -. Famous ".Mister Hassrnan" bass 
pedal unit. Also bargain components list of 
reed switches mc, Send S.A.E. NOW! - 
D.E.W. Ltd., 254 Ringwood Road. Fern - 
down, Dorset. 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- tric organ? Constructional data available -full circuits, drawings and notes! It has 
5 octaves, 2 manuals and pedals with 24 
Stops- --uses 41 valves. With its variable attack you can play Classics and Swing. 
Write NOW for tree leaflet and further 
details to C. & S., 20 Staude Street. 
Darlington, Durham. Send 4d. stamp. 

TOP TRANSISTORS 
ACY22 1/9 0C45 1/9 ZTX300 119 
BETS 119 0071 1/9 2N706 1/9 
BFY52 1/9 OC201 1/9 2N2926 1)9 
135Y27 1/9 0C202 1/9 2N3708 1/9 
All the above types are available at I6 for £I. 
Brand New. Individually Tested. 

ANTEX SOLDER IRON 
This is a lightweight iron fitted with a 
15 watt nickel plated bit. It has been 
designed to enable you to weld reliable 
joints quickly and accurately. 
Special low price. Model CN240 volts. 

ACT NOW 2911 
MONEY BACK GUARANTEE P. & P. 1 /-- 

J. M. KING (T), 17 Buckridge, 
Portpool Lane, London, E.C.I. 
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MISCELLANEOUS 
(continued) 

BUILD IT in a DEWBOX quality cabinet, 
2in.x 24in. x any length, D.E.W. Ltd., 
Ringworrd Road, FERNDOWN. Dorset. 
S.A.E. for leaflet. Write 110W-Right now. 

ENAMELLED COPPER WIRE 
S.W.G. Per fib reel Pcr lib reel 
18 -22. 11/3d 1616d 
23 -30. 11/9d 1716d 
31 -35. 12 /3d 18/6d 
36-40. 13/6d 21 /- 
41-44. 16 /3d 2616d 
Orders despatched by return of post. Please 
add II- per item P. & P. 
Supplied by: Banner Transformers, 84 Old 
Lansdowne Rd, West Didsbury, Manchester, 
20. 

TRADE ENQUIRIES INVITED 

PARAPHYSICAL LABORATORY, Down - 
ton, Wilts. Telekinetic photographs /data. 
S.A.E. for list. Samples 20s. 

WANTED 

CASH PAID for New Valves. Payment by 
return. WILLOW VALE, ELECTRONICS, 
4 The Broadway, Harwell, London, W.7. 
01- 567/5400 -2971. 

WE BUY New Valves and Transistors. State 
price: A.D.A. MANUFACTURING CO., 
116 Alfreton Road, Nottingham. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED NEW VALVES, televisions. 
radiograms, transistors, etc. STAN WILL - 
ETTS, 37 High Street. West Bromwich, 
Staffs. Tel.: WES 0186. 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, 
all details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

SERVICE SHEETS AND MANUALS 
PURCHASED. Highest prices paid, Sultan 
Radio, 29 Church Road, Tunbridge Wells, 
Kent. Phone T.W. 22093. 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHIL - 
POTTS METAL WORKS LTD., Chapman 
Street, Loughborough. 

FOR SALE 

HEATHKIT R.A.I. Amateur Bands receiver 
with PLINTH SPEAKER Q- Multiplier, 
Preselector, £35, ` Yewani," Elm Grove. 
Barnhart', Bognor Regis, Sussex. 

FOR SALE 
(continued) 

MORSE MADE II 
EASY 

FACT NOT F102205. It you start Rear you wilt be 
reading amateur and commercial Morse within a mouth. 
(Normal progress to be expected.) 

Using scientifically- prepared 3 -speed records you 
automatically learn to recognise the code SUYTañt 
without translating. You can't help It. Wu easy as learning 
a tune. 18 W.P.St. in 4 weeks guaranteed. 

For details and course 0.0.». ring, s,t,d. 01.660 2896 
end 8d. stamp for esplanatot7' booklet tor 

SUBS (BOX 11). 41 GREEN LANE. PARLEY, SNRESY 

SEEN MY CAT? 5,000 items. Mechanical 
& Electrical Gear, and materials, S.A.E. 
K. R. WHISTON. Dept. PW, NEW 
MILLS, Stockport. 

TO CLEAR. -Sets of over 35 useful com- 
ponents from ex. adm, amplifier panels, sub 
chassis, rectifiers. condensers, diodes, resis- 
tors, 3amcs plugs, valve holders, etc. Only 
5/- plus 1/6 P &P. Also valves CV2127, 
CV455, CV4055, CV4024, 2/6 each or 6 
for 10 /- .- Grcenc, Fieldings, Poulner, Ring- 
wood, Hams. 
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ALL KINDS OF EVERYTHING for aale 
to Irish readers. Write for price list, plus 
Bargain page. Toner Electronics, Lismore 
Park, Waterford. Phone 3048, 

NEW SONY CRF -230 GLOBAL RADIO. 
Amateur, Commercial and Professional 
reception, Brings you everything that's on 
the air, anywhere in the world! 23 -band 
reception. Covers AM, SW, MW, LW and 
FM. Operates from batteries or AC maim! 
Built-in voltage selector permits use in any 
country. Numerous control features that 
put it its a class by itself! Retails at £290, 
yours for £250 or near offer. Phone: Heron - 
gate 359 (2 Billericay Road, Essex). 

PUBLIC ADDRESS EQUIPMENT FOR 
SALE. 3 Philips outfits, each containing an 
EL 6400 Mixer Amplifier (2 x EL81 output) 
and an ET 3108, 5 speaker column. 
UNIT 1 AM /FM Radio, Auto Changer, 
Mike input. 
UNIT 2 AM/FM Radio, Auto Changer, 
Tape deck, Mike Input. 
UNIT 3 Auto Changer, Mike Input. 
Cal 7. Fegg, Bedford 55233. 



SITUATIONS VACANT 

RADIO TECHNICIANS with sound knowledge of at least three of the following 
types of equipment required immediately for Meteorological Office Ocean 

Weather Ships; MF, HF, VHF and UHF, Single and Double side -band transmitters, 

Radar (Navigational), Radar (Height finding), Radio Receivers, MF and VHF, 

Auto DF, Digital telemetering equipment, Low voltage servo -recorders, Loran 

and echo sounders. 

Salary Scale £865 £1500 per annum according to age (£1295 at 25 age point). 
plus £162 per annum overtime allowance. Liberal leave allowance. Free food and 

accommodation provided on board ship. Applicants must be natural born 

British Subjects. 

Full details from Shore Captain, Ocean Weather Ship Base, Great Harbour, Greenock. 

Telephone 24391. 

Radio 
Operators 

There will be a number of vacancies tit 
the Composite Signals Organisation for ex- 
perienced Radio Operators in 1971 and in 
subsequent years. 

Specialist training courses lasting approxi- 
mately nine months according to the 
trainee's progress are held at intervals. 
Applications are now invited for the course 
starting in January 1971. 

During training a salary will be paid on 
the following scale: - 

Age 21 £848 per annum 

23 £943 . 

24 £ 981 
25 and over £ 1,023 , 

Free accommodation will be provided at 
the Training School. 

After successful completion of the course, 
operators will be paid on the Grade I scale: - 

Age 21 £I,023 per annum 
22 £1,987 .. ,. 

24 £1,24 
25 (highest 

age point) £ 1,288 
then by six annual increases to 1 maximum 
of £1,740 per annum. 

Excellent conditions and good prospects of 
promotion. Opportunities for service abroad. 

Applicants must normally be under 35 
years of age at start of training course and 
must have at least two years' operating ex- 
perience. Preference given to those who also 
have GCB or PMG qualifications. 

Interviews will be arranged throughout 
1970. 

Application forms and further particulars 
from: - 
RECRUITMENT OFFICER, 
Government Communications 
Headquarters, 
Oakley, Priors Road, 
CHELTENHAM, Glos. GL52 SAJ 
Tel : No. Chelten ham 21491 Ext 2270 

EDUCATIONAL 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

SITUATIONS VACANT 
ENGINEERS, A TECHNICAL CERTIFI- 
CATE or qualification will bring you 
security and much better pay. Elem. and 
adv. private postal courses for C.Eng., 
A.M.E.R.E., A.M.S.E. (Mech. & Elec.). 
City Sc Guilds, A.M.I.M.I., A.I.O.B., and 
G.C.E. Exams. Diploma courses in all 
branches of Engineering -Mech., Elec., 
Auto., Electronics, Radio, Computers, 
Draughts.. Building, etc. For full details 
write for FREE 132 page guide: BRITISH 
INSTITUTE OF ENGINEERING TECH- 
NOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

TV and Radio, A.M.I.E.R.E., City & 
Guilds, R.T.E.S. Certs., etc on 'Satisfac- 
tion or Refund of Fee' terms. Thousands of 
passes. For full details of exams and home 
training Courses (including practical equip- 
ment) in all branches of Radio, TV, Elec- 
tronics, etc. Write for 132 page Handbook 
-FREE. Please state sublect. BRITISH 
INSTITUTE OF ENGINEERING TECH- 
NOLOGY (Dept 13710. Aldermaston Court. 
Aldermaston, Berks. 

UNIVERSITY OF SOUTHAMPTON 
INSTITUTE OF SOUND AND 

VIBRATION RESEARCH 

Person required to help with develop- 
ment and operation of instrumentation 
systems for noise and vibration measure- 
ment, including analysis of data and 
routine maintenance of equipment. 
Salary on scale -- either £456-£771 or 
£905 -51273 with supplementary allow- 
ances for qualifications. Please write 
stating date of birth, experience and 
qualifications and giving the names of 
two referees to the Deputy Secretary, 
The University, Southampton, S09 
5NH, quoting rcf: PW. 

EDUCATIONAL 
(continued) 

BECOME "Technically qualified" in your 
spare time. guaranteed diploma and exam. 
home -study courses in radio. TV servicing 
and maintenance, T.T.E.B., City and Guilds. 
etc.: highly informative 120 -page Guide - 
free, CHAMBERS COLLEGE (Dept. 85710, 
I48 Holborn, London, E.C.I. 

TELEVISION 
This private College provides efficient theoretical and prac- 
tical training in Radio and TV Servicing. One -year day courses, 
commencing in Sept., January and April, are available for 
beginners, and shortened courses for men who have had 
previous training. Write for free prospectus to:- 
London Electronics College, Dept. LX /4. 20 Penywern 
Road, Earls Court, London, S.W.5 Tel. 01-373 8721 

EDUCATIONAL 
(continued) 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert. and Radio 
Amateurs') R.T.E.B., etc. Many 
non -exam courses incl. Closed cir- 
cuit TV, Numerical control & 
Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find our 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT ROUSE, 
STEWARTS ROAD, LONDON. SW/I 

CITY & GUILDS (electrical, etc,) on "Satis- 
faction or Refund of Fee" terms. Thousands 
of passes, For details of modern courses in 
all branches of electrical engineering, elec- 
tronics, radio, TV, automation, etc., send 
for 132 -page Handbook -FREE. B.I.E.T. 
(Dept. 168K), Aldermaston Court, Alder- 
maston, Berks. 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 718 pip 90. 
1555 set Circuit and Notes .. .. 7/4 pip 9d. 
H.R.0. Technical Instructions .. Sis pip ad. 
38 set Technical Instructions .. iti9 p/p 9d. 
48 set Working Instructions.. .. 11í0 pip 9d. 
88 set Technical Instructions .. 714 pip 9d. 
BC.221 Circuit and Notes .. 010 pip 9d. 
Wavemeter Class D Tech. lnstr. .. I/S pip 9d. 
18 set Circuit and Notes .. .. S/S pip 9d. 
BC.1000 (31 sett Circuit and Notes .. sis pip 9d. 
CR.100 ¡3.28 Circuit and Notes .. 18jS pip 1/- 
R.107 Circuit and Notes . .. 7/8 pip 9d. 
AR.SBD Instruction Manual .. .. 1a /I pip 90. 
82 set Circuit and Notes .. .. 7/0 alp 9d. 
Circuit Diagram 514 each post free. 0.1118/A, 
R.1224/A, 0.1355, R.F. 24, 25 and 28, A.1134. 
T.1754. CR.300, BC.312, BC.342, BC.348J, BC.340 
(E.M.P.), BC. 624. 22 set. 
Colour Code Indicator.. .. .. 2/5 pip ed. 
52 set Sender and Receiver circuits i/- post free 

S.A.E. with all enquiries please. 
Postage rates apply to U.K. only. 

Mail order only to: 
INSTRUCTIONAL HANDBOOK 

SUPPLIES 

DEPT, PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

SERVICE SHEETS 

SERVICE SHEETS (1925 -1970) for Tele- 
visions, Radios Transistors. Tape Recorders, 
Record Players, etc., by return post. with 
free Fault- Finding Guide. Prices from 11 -. 
Over 8,000 models available. Catalogue 246. 
Please send S.A.E. wth all orders /enquiries. 
Hamilton Radio, 54 London Road. Bexhill. 
Sussex. 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 2) -. S.A.E. enquiries. TEL - 
RAY. 11 Maudland Bank, Preston. 

RADIO. TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shep- 
herds Bush Rd.. London W.6. SHE 8441. 

SERVICE SHEETS (75,000) 51- each: please 
add loose 4d. stamp: callers welcome: 
always open. THOMAS BOWER, 5 South 
Street, Oakenshaw, Bradford. 
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TRADER SERVICE SHEETS 
5/- each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions -Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 

LONDON WC2 

Make Model Radio /TV 

1970 List now 
available at 2/- If list is required 
plus postage indicate with X 

From 

Address 

enclose remittance of 
(and a stamped addressed envelope) 

s;a.e. with enquiries please 
MAIL ORDER ONLY (February PW) 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 5/- each, Manuals from 10/- 

plus large S.A.E. 
(Uncrossed P.O. s please, original 

returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 
Please state make and model number 

alternative. 
Free TV fault tracing Chart or TV list on 

request with order. 
Mail order only. 

RECEIVERS & COMPONENTS 

COMMUNICATIONS RECEIVERS: Ex- 
Govt. bargains in the £10 to £20 range. 
Example: B40, 640 kHz -30.5 MHz, cleaned, 
checked, aligned, with circuit information, 
£17. Carriage 401- (England, Wales). Deposit 
on crate 30/ -, Also Murphy CAS and Pye 
CAT first -class ex -navy receivers, B41, 
CR300, PCR2 and others. Money back 
guarantee, Calibrators, VTVMs, headphones, 
components, at competitive prices. SAE 
details. Phone any time. Callers welcome. -P. R. GOLLEDGE, G3EDW, Glen Tor. 
Torrington, Devon. (STD 08 -052) 2411. 
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GIECER COUNTERS LATEST GOVERNMENT RE- 
LEASE, OF THESE EXCEBDINOLY POPULAR AND 
WELL KNOWN CONTAMINATION METERS. Which 
were intended for use, should the need arise, by the 
Civil Defence etc. 

These are new or virtually 
as new, being shelf stored 
only, and are complete with 
all parta including, Carry- 
ing Haversack, Cable and 
Probe, Instructions for use. 

This Model incorporates a 
ping in Vibrator Power 
unit, instead of the normal 
Battery Holder, thereby 
using four standard Mallory 
a.M.12.R. Long Life Bat - 

teries. (Not supplied.) 

The unit is completely 
portable, being made in 
Cast Aluminium, making it 
extremely light and strong. 
Every part is completely 
sealed and watertight, 
Lint Price £70. 

SUPPLIED AS ABOVE IN MAKER'S CARTON COM- 
PLETE AND TESTED 90/. POST 10/., TWO CARRIAGE 
PAID. 

J. H. TOWNEND 
21 THE ROUNDWAY, MORLEY, 

NR. LEEDS, YORKS. 

Stella Nine Range Cases 
Manufactured in Black, Grey, or Blue 

Stelvetite and finished in Plastic- coated 
Steel, Morocco Finish with Aluminium 
end plates. Rubber feet are attached and 
there is a removable back plate. There is 

" also a removable front panel in 18 s.w.g 
Alloy. 

Now all Aluminium surfaces are coated 
with a strippable plastic for protection 
during manufacture and transit. All edges 
are polished. 

LIST OF PRICES AND SIZES 
Width Depth 

6f" 3 }" 
6f" 4f" 
8I" 3}" 
8}" 61" 

10k" 7k" 
12f" 3{" 
12 +" 5k" 
125e 8" 
14f" 3" 
141" 9k" 

16}" tor 

4" Height b" Height 
£ s. d. £ s. d. 

15 0 18 0 
16 3 1 1 6 
18 0 1 5 0 

1 5 0 1 11 9 
1 14 6 2 2 6 
1 5 0 1 11 9 
1 14 0 2 2 0 
2 3 0 2 11 6 
1 10 0 1 17 6 
2 11 6 3 7 0 

3 0 0 3 I8 0 

71' Height 
£ s. d. 11 6 
1 5 0 
1 5 0 
1 17 0 
2 6 0 
1 17 6 
2 5 6 
2 I5 6 
2 2 0 
3 10 0 

4 6 0 
Cases -Post 4s. 6d. per order. 

Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All 2+" Walls 
s. d. s. d. s.d. 

6 "x 3" 6 6 10"x 7" 10 3 14 "x 3" 8 9 
6 "x4" 6 9 12 "x 3" 8 0 14 "x 9" 17 3 
8 "x3" 7 9 12 "x5" 9 0 16 "x6" 12 9 
8" x 6" 9 3 12"x S" 12 9 16"x 70" 19 0 

Chassis -Post 3s. Od. per order. 
Discounts available on quantities. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061 -480 2179 

CONSTRUCTOR UNITS 
R.F Generator. Supplied with coils, tuning 
cap., switch and details for wiring and 
calibration. Covers 150KH /z to 30MHfz. 
89/6 i- 3/6 pp, 
A.F. Unit. Osc. operates at 2 freq's. for 
A.F.. R.F. checks, connects as amp. for 
continuity checks Dual freq. square wave 
ofp for audio /HiFi tests. Provides modu- 
lation for R.F. unit. 39/6 + 3/6 pp. 
S.A.E. for Details, Tweed Electronics (PW), 
9 The Green. Hatfield Peverel, Chelmsford, 
Essex. 

NEW MODEL Y.H.F. KIT 51X2 
Our latest Kit improved deelgn and performance plus extra Amplifier Stage receives Aircraft, Ama- tours, Mobile, Radio 2, 9, 4 etc. 
This novel little eel rain give you endless hours of 
pleasure and can be built in one evening. Powered 
by 9 Volt Battery, complete with easy to follow instructions and built in Sack Socket for use with Earphones or Amplifier. 

ONLY 68/- P. á P. FREE U.K. ONLY 

"AUDIO 1" 8 WATT AMPLIFIER 
Ready built, tested and 
guaranteed. Very attractive 
Cabinet in black leatherette 
with light grey front, size 
10" x 42" x 4 ". Fitted large 
speaker, Seek Socket and 
Volume Control. Many uses 
e.g. Radio Kit Amplifier, 
Intercom, Record Player, 
Public Address or even 
Crystal Set Amplifier. 
OUR PRICE ONLY 57j- 
P. A P. 4 /Od. 

EXTENSION SPEAKER 
CABINET 
The naine Cabinet that 
houses our Amplifier. 
ONLY 28/- F. da P. 3) -. 
Or with fitted Speaker 14/- 
P. A P. 318d. 

Cheques, Postal Orders to: 
Dept. P.W 

Galloon Trading Co., 298A Lodge Lane, 
Rondord, Ems 

VALVE BARGAINS 
Any 5, 9/-; 10, 14f-; 100, £5 lOs 

from the following: 
ECC82, ECL80, EF85, EF183, EBF89 
E891, EY86, PCC84, PCC89, PCF80, 
PCF86, PCL82, PCL83, PCL84, PL36, 
PL81, PY33, PY81, PY82, PY800. 

AERIAL BOOSTERS 59/- 
Three types of High Gain Transistorised 

pre -amplifiers all at the same price 
UHF 625 Type L45, Tunable over the 

complete UHF Stations 
VHF 405 Type L12 with Separate Tuning 
for Band 1 and Band 2. Please state 

channel numbers 
FM UHF RADIO PRE -AMPLIFIER 

SAE for Full Details. All complete with 
battery and leads, 7 day money back 

guarantee if not satisfied 

VELCO ELECTRONICS, 62 BRIDGE ST. 
RAMSBOTTOM, BURY, LANCS. 

AMAZING VALUE 
NEW BRANDED FULL SPEC. DEVICES 
Plessey SL402A Preamp & 2W Amp. 
GE PA234 1W Audio Amplifier .... 
GE PA237 2W Audio Amplifier .... 
RCA 40669 8A 400V Triac 
RCA 40583 Trigger Diode 
0E D40C1 4W Darlington Amp. 

40 /- 
17/6 
3216 
24/- 
5/3 

13/6 
Notes supplied FREE with orders. 

P. & P. 1/- per order. Overseas 7/6 
Cash with order, Mail order only. 

JEF ELECTRONICS (P.W.B) 
York House, 12 York Drive, Grappenhall, 

Warrington, Lancs. 
Money back if not satisfied. 

A CORNUCOPIA OF COMPONENTS! 
Scarce valve, selected T.V. components, 
Speakers Cabinets. Computer panels -long 
leads NOT printed circuits. Transistors, 
resistors -new and recovered. State require- 
ments. S.A.E. (F.S.) for details. MAIL - 
MART, 6 Eastbourne Road, Pevensey Bay, 
Sussex. 

COMPLETE RANGE of Amateur Aircraft, 
Communications receivers, Chassis, panels, 
meters, cabinets, microphones, etc. Stephens 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051 -263 -7829. 

TRANSFORMERS. Rewound, Prototypes 
supplied capacity for small quantity runs. 
S.A.E. please. Ratcliffe, 18 Beech Avenue, 
Thongsbridge, Huddersfield, Yorks. 



LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
AU cabinets are new and carefully designed acoustically with speakers mounted on +in. chipboard 
baffles. AS speakers are ex -TV high quality with hi -flux magnets carefully matched and tested 

CARTRIDGES. Stereo: Sonotone 9TA H/C 
Diamond, 47/6. Ronatte S105 Medium Output, 2816. 
5106 High Output 28/6. Acos GP93 1 Sapphire, 
37/6. GP94 1 Sapphire, 3916. GPM Stereo Com- 
patible (High, Medium or Low Output), 25/ -. 
TABOO converts Philips AG33o1, AG3306 to B.S.R. 
SX114. Plug -in head complete with cartridge, 50/ -. 
TA700 equivalent to B.S.R. SX1M, 35 ¡ -. Japanese 
equivalent to B.S.R. TC8s, 35¡. P. & P. 116. 
Mona: Aces GP67 /2 will replace Collar() and 
Garrard Mono cartridges, 18/E. T.T.C. Crystal 
High Gain, 15/, B.S.R. TCBH Jap. equivalent, 
26/-. P. & P. 1/6. 

EARPIECES WITH CORD and 3.5mm. plug, 
8'obm magnetic, 31 -. 250 ohm, 4 ¡ -. 181) ohm with 
clip, 6 /6. Xtal. P. A P. 6d. 

PIANO KEY PUSH BUTTON SWITCHES. 
7 button inc. mains on off. 6 banks of 6 P.G.O., 
8/6. P. & P. 1/6. 

The SHELLEY. Size 21 
x 11 x 6-iin. 
An extremely elegant 
speaker system made of 
12 m.m. chipboard 
covered with teak 
leathercloth with dark 
Vynair front (send 
S.A.E. for cloth sam- 
ples). This unique sys- 
tem uses three ex T.V. 
speaker Blin round for 
the Bass, 8 x 31n for 
the Middle and 5in 
round for Treble. Care- 
fully matched and 
tested. Will handle 10- 
12 watts and will match 
8 ohms impedance. If 
preferred the speakers 
can be wired in series 
parallel to match 3 
ohms impedance. A real bargain et £4 19 6 plus 
12/9 P. & P. MATCHING TRANSFORMER for 
15 ohms 161- post free. 

CAXTON COLUMN, This is a 
column cabinet 23j x 5g x 5 }ín, deep 
finished in black or wood grain 
cloth with blue Vynalr front. Key- 
hole slot for wall mounting. Filled 
with three speaker units, S ohms 
imppedance. Handles 8 watts. 
M9kes all the difference in quality 
and volume of tape recorders and 
record players. Real bargain at 
59/6d. P. & P. 11) -. each. 

SPEAKERS: E.M.I. 131 x Sin. 3 ohm, 45/ -, 15 ohm 
4816. P. & P. 5/0. E.M.I. Sin. tweeter 1716. P. & P. 
2/6. E.M.I. 131 x 8in. fitted two 2 +in. tweeters. 
15 ohm 77/6. P. & P.516. E.M.I. 13f x 8 ins. 
(15 ohm) HI -Fi quality 45.19.6. P. & P. 5/6. F.M.I. 
Woofers. if x 611n. square, 8 ohm, 59/6. P. & P. 
4/6. E.M.I. Crossover, 1616. P. & P. 1 ¡ -. EAGLE 
Crossover units 3 or 16 ohms, 17/4. P. & P. 1/6. 
Bakers 12ín.. 25 watt 15 ohm 46.6.0. P. & P. 5/6. 

VYNAIR Widths from 40 to 54ìn., 15/, yd. off 
roll. P. & P. 1/9. yard, 8 / -, P. & P. t /g. Send 1/.. 
stamps for samples, 

ELF. An extension speaker of 
quality, 9 x 5f x 31-in. veneered 
in natural teak with smart gold 
and brown Vynair front trimmed 
with white. Fitted re- conned 
51n. 3ohm speaker. The baffle is 
hall inch thick. A real bargain 
at 37/6. P. & P. 419. 

h 

BROADWAY ELECTRONICS (Nu. Tooting Broadway Underground Stn) 
92 MITCHAM ROAD, TOOTING BROADWAY. LONDON, S.W.17 01. 672 3984 (Closed all day Wed.) 

BRAND NEW ELECTROLYTICS, 15/16V, 
0.5, 1. 2, 5, 8, 10, 20, 30. 40, 50, 100 
mfds, S5d. E12 series 5% resistors. Carbon 
Film }W loll to 1M(2, 1-5d. Wirewound 
5W 150 to 15K0. 10d., postage 1/ -. The 
C. R. Supply Co., 127 Chesterfield Road. 
Sheffield 8. 

AUDIOSCAN -1lí -FI loudspeaker systems 
for the home constructor, cabinet kits, new 
range of Peerless speakers, speaker kit 
systems and cross -over networks, BAF 
wadding and all necessary components. Free 
speaker fabric samples on request. Send 9d 
in stamps to: AUDIOSCAN. Dept. P.W. 
4 Princes Square, Harrogate, Yorks. 

EMSAC FOR ANTENNA SYSTEMS AND 
CONVERTERS. Please send s.a.e. for 
details of 2 metre converters, antennas and 
transmatches for receiving and transmitting. 
ELECTRONIC & MECHANICAL SUB- 
ASSEMBLY CO. LTD., l'tighfield House, 
West Kingsdown, Kent. Tel. W.K. 2344. 

HI-FI EQUIPMENT 

MEURE GOLDRING Cartridges Post Free. 
G800, M44/5/7 57,17.6. M3D £5.5.0. M44E 
£8.19.6. M55E £9.19.6. M75E/2 £16.10.0. 
GARRARD SP25/2 £10.17.6. AP 75 
£16.17.6. p. & p. 7/6. Ultimate Electronics_ 
38 Achilles Road, London, N.W.6. Mail 
Order Only. 

AERIALS 

BAKER AND BAINES 
BBC dipole 301 -. H 42/ -. 3 tie 89/ -. ITA 

3 eke 26/ -. 5 ele 341 -, 8 ele 47/5. 1 I ale 57/6. 
ITA doubles 8 ale 1 121 -, 11 ele 1401-. 13 ele 
1591 -, Combined BBC /ITA D }5451 -. D- F852/- Ht5 69/ -. Xí5 75/ , Combined Loft Special 
D-1.5 with loft pole and fixings 371-, UHF 
Aerials BBC -ITA 14 ele 37/ -. 18 ele 541 -. 
22 ele 631 -. Double 22 ele 142/ -. CO -AX low 
loss at 1/3 and 2/3. Co -Ax plugs 1/4. 

Diplexers- Triplexers- Matched UHF /VHF 
Diplexers. VHF /UHF Pre Amps 75/- 

Poles, Lashings, Clamps, Couplers, etc. 
Postage Paid inland on aerials. Extra on acces- 
sories. Please state channels when ordering. 

( I Dale Gres Tupton, Chesterfield. 

ELECTRICAL 

2Á , Vgf1 

EtEÑÉ 
AMMO 
BEST EVER 200 /240 VOLS "MAINS" 

SUPPLY FROM 12 VOLT CAR BATTERY 
Exclusive World Scoop Purchase. The fabu- 
lous Mk. 12D American Heavy Duty Dyna- 
motor Unit with a Messalve 220 watt out - 
put and giving the most brilliant 205/240 
volt performance of all time. Marvellous 
for Television, Drills, Power Tools, Mains 
Lighting, AC Fluorescent Lighting and all 
200/240 volt Llntversal AC /DC mains equip- 
ment. Made at tremendous cost for U.S.A. 
Govt. by Delco -Remy. This magnificent 
machine is unobtainable elsewhere. 
Brand New and Fully Tested, only £5.9.6, 
plus 10 /6 postage. C.O.D. with pleasure. 
Money back if not delighted. Please send 
s.a.e. for interesting illus. details. 

Dept. YSV, SCIENTIFIC PRODUCTS 
Rear Derby Road, North Promenade. 

Blackpool, Lancashire, 

Est. 1943 JOHNSONS Tel: 24864 

New! CV2 -a unique triple- purpose 
VHF kit for the Amateur enthusiast. 
Integrated converter, receiver, and 
tuner -feeder. Fantastic single trans- 
istor performance I Comprehensive kit 
of high grade parts with three coils 
covering 80 -178M Hz, 9v battery, etc., 
together with simplified diagrams and 
instructions. Price complete, £4, post, 
packing and insurance paid, direct 
from makers. S.A.E. for literature. 

JOHNSONS (RADIO) 
St. Martin's Gate, Worcester 

WR1 2DT 

4-STATION INTERCOM 

sua £7.5.0. 
Solve your eommunlca- 
Mon problema with Ole 

4- Station Transistor Intercom system (1 marker and 
8 gabs), In de -luxe phobic cabinets for desk or wall 
mounting. Call /talk /listen from Matter to Subs and 
Onto to Muter. Ideally suitable for Buetaeas, Sur- 
gery, &Moots, Hospital, Office and Home. Operate. 
on one 9V battery. On /off switch- Volume control. 
Complete with 3 esmeeting wires each 66ft. and 
ether aoaeseorles. P. k P. 7/8- 

MAINS INTERCOM 
No batteries -no wires.. Just plug in the 
mains for instant two -way, loud and clear 
communication. On/off, switch and volume 
Control. Price £ 11.19.1. P. & P. 8/6 extra. 

I TERCOM /WARY ALARM 

Same as 4- Station Intercom for twoway instant 
eemmenicatlon. Ideal as Baby Alarm and Door 
Phone. Complete with 66ít. connecting wire. 
Battery 5 /6. P. 6 P. 4/6. 

`, , t n x s i s to r T_E C EPN ßNE M PC FF R 

59/6 
Why not beset 
business effi- 

ciency with this Incredible De -luxe Telephone Ampli- 
fier. Take down long telephone menage., or convene 
without bolding the handset, A useful office aid. On/ 
off ewltch. Volume Control. Battery 2/6 extra. P. it P. 
818. Full price refunded if not eatrefled in 7 deem 

WEST LONDON DIRECT stromlES (P /Wtl 
180 KENSINGTON HIGH STREET, LONDON, W.B. 

SHORT -WAVE H.A.C. KITS 

WORLD -WIDE RECEPTION 

Famous Ior over 35 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliera of ShortWave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customere- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.P., Army, Bas., etc. 

IMPROVED 1975 RANGS 
One -valve model "DX ", complete kit -price 66 /8 
(Postage and packing 310).. 

Customer writes: -"Definitely the best one -valve 
S,W. Kit available at any price. America and 
Australia received clearly at good volume." Tide 
kit contains all genuine short -wave Componente, 
drilled chassis, valve, accessories and lull instruc- 
tiona. Ready to assemble, and of course, se ait OUR 
products -fully guaranteed. Furl range of other 
B.W. hits lociuding the famous model "K" and 
"K pies" (illustrated alto ye) All orders deepatebed 
by return. tMcdt order only.) Send now for a 
descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 
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SEMICONDUCTORS 
BRAND NEW AND FULLY GUARANTEED 

1N914 1/6 282928 8 6 AD162 7/6 1310132 241- MPF102 8/8 
114916 I/6 2N2924 818 AF119 5/- BD142 18¡8 MPF103 -7/6 
18021 4/- 2N2925 8/6 AF116 5/- BF115 51- MPF104 7/6 
18625 2512926 AF117 5/- BF117 9,i5 MPF105 7/6 
28113 Green 81- AF118 12/6 BF167 5¡- NKT0013 818 
I8125 2/6 Ye110w 218 AF124 4/8 BF173 6/6 3(KT216 7/6 
18121 218 Orange 2/6 AF125 9/- BF180 71- 3(KT217 0/6 
18I30 

2/6 
21:13011 8/- AF126 9/- BFI81 8/6 NKT261 4/- 

18131 
18132 2/6 

2N3053 5/6 
23(3004 11/- 

AF127 3/6 
AF139 7/9 

BF184 8¡e 
BF194 415 

NKT262 4/- 
NKT269 4/- 

1844 21- 2143055 15/- AF181 9/8 BF195 5/8 NKT271 4¡- 
16920 S/- 2N3702 3/8 AF186 9/8 BF197 8/8 NKT272 4¡- 
20301 23(3703 4/6 AF239 9/8 B 9'249 916 NKT274 4;- 
20302 2N3704 9/6 ASY26 5/- 3FN61 1818 NKT275 41- 
20303 41- 
20308 81- 

23(3705 9¡- 
283706 4/6 

A8Y27 7/6 
A8Y28 5/8 

BFX73 418 
BFX29 9/- 

N3T281 518 
N3T403 151- 

2037I 81- 2N3707 41- ABY29 5/6 BFX30 el 14KT404 1216 
2N696 2N3708 3/6 ASZ20 7/6 3FX35 19/8 NKT406 15/- 
2N697 41- 2N3709 3/6 A8Z21 8/8 BFX43 7/8 NKT613 818 
2N698 5/- 2143710 4/- BA102 8¡8 BFX49 7/8 NKT674 5/- 
2N706 2¡6 2143711 4/- BAX18 1/6 131.1189 8j- NKT677 51- 
2N706A 
28708 á! 

2173819 7/- 
2113820 19/6 

BAX16 1j9 
BAY31 1/8 

BFX8u 7/- 
BFX86 51- 

NKT719 5/- 
NKT773 51- 

211930 2N3906 7/6 BAY38 8/8 BFX87 6/- NKT781 8/- 
2171131 616 2N4008 5/6 BC107 3/-- BFX88 5/- NKT20329 8/6 
2N1I92 6/6 2144059 51- BC108 8/- 11F-Y43 12/6 NKT8011115/6 
2N1302 3/8 2N4060 51- BC108 81- BFY50 418 N1rT8 011 21 9 /8 
2141303 3/8 2N4061 4/6 E0113 5/6 BFY51 4/6 NKT8011322/8 
281304 4/0 2N4062 4/6 B6118 7/8 BFY52 418 0A5 3/6 
2N1306 4?8 2574289 8/6 130118 6/8 BFY76 8/6 OA9 8/6 
281308 51- 23(4285 8/6 BC125 11/- BFY90 13/8 0A70 1/6 
281307 51- 2/44286 3/6 BC128 11/- B8X19 8/0 0A73 1/9 
2291308 6¡- 284287 818 BC147 AS 1381120 3/6 0A79 1/6 
2N1309 2è74288 8/8 BC148 81- BSX21 7/6 OASI 1/6 
2N1607 518 2N9289 8¡8 BC149 8/0 100X28 5/- 0A85 1/8 
2N1613 2N4291 3¡B 80187 81- 1301.27 9/6 0A90 1/6 
8171711 2N4292 8/8 BC168E 218 165X28 6,+6 OAK 1/5 
2N1889 618 40381 1218 BC188C 31- B6Y29 18/6 0A95 1/8 
2511893 3/6 40362 18/6 BC169B 2/9 BSY 26 2/6 0A200 2I- 
282102 14f- 314128 16/8 BC169C 81- B8Y27 318 0A202 2/- 
2N2197 1416 3N140 19/8 3101821, 418 110128 318 0026 6/6 
2N2149 12/6 3NI41 19/8 1303121 41- BSY29 315 0028 12/0 
2N2180 11/6 33(142 1918 BCY30 018 BSY38 4/9 0029 15/- 
2N2198 AAZ13 2/- BCY31 9/6 1181,39 4/5 0035 8/- 
2N2194A 4¡á AAZ15 818 BCY32 7/6 B8Y90 6/8 0036 12/8 
2N2217 518 AAZ1.7 8Í8 BCY33 4?- 138Y51 618 0044 4¡- 
2N2218 5/8 AC107 81- BCY34 9/8 B8Y02 616 0045 2/6 
282219 6/8 ACI26 4/- 30Y39 9/8 B8Y53 7/9 0071 2/6 
2N2'd20 6/- ACI27 5/- 3CY39 8/8 B8Y54 el- 0072 2/6 
2N2221 6/- AC128 91- BCY40 7/8 BSY95A 2/6 0075 4/6 
2N2222 AC176 51- B0Y42 31- BY/00 4/8 0081 4/- 
2N2368 816 AC187 121- BCY93 3/- BYX10 5/8 0083 5/- 
2N2309 8/8 AC188 121- BCY64 6/6 BYZ10 9f- 0081D 4/6 
2N2369A 
2172539 416 

ACY17 5/- 
ACY18 61- 

BCY70 41- 
BCY71 8/8 

BYZ11 7/6 
13YZ1z 8/- 

0084 5/- 
00139 6/6 

2N2640 ACYI9 5/- BCY72 818 BYZ13 9/- 00140 816 
2142646 1118 ACY20 5/- BDY20 22/8 113980 19/6 00200 8/8 
2172904 7/- ACY21 5/- 1111116 22/8 802481 261- 00201 9/6 
2N2904A 8/- ACY22 4¡- 1311121 DV- 0(2990 20+- 00202 1216 
2142905 8/- ACY28 91- 810123 18/8 MJ491 27/6 001'71 518 
2N2905A 9¡- AD140 8/- 1910124 12¡- M22520 17/0 013P12 1216 
2N2906 81- AD149 11l8 BD131 24/- 311E521 17f8 ORP81 10f- 
2N2908A 818 AD161 7/6 

PLESSEY THYRISTORS 
1 AMP: 50V 5 / -, 100V 516, 200V 7/ -, 400V 9/6. INTEGRATED 3 AMP: 50V 8 / -, 100V 7/8, 200v 81 -, 400V 10 8. 

CIRCUITS VOTERS. 14 WATT 37-33V4,11.10 WATT 3.9 -190V 7/6. 
400m/w 3.0 -33V 4/ -. 1 Watt. 2.4v -200v 7/6. 

8L403A 4218 INTEGRATED CIRCUITS- R.C.A. Data Sheets 21- CA3005 2516, CA5011 1818, CA3014 27/ -, CA3018 191-, 
N U LLARD 0-43019 19 / -, CA3020 27/ -, CANNA 87/ -, CA3022 27/6, 

INTEGRATED 
CIRCUITS 
(LINEAR) 

01.3028 21/-, CA3038A 16/8, 01.302813, 24f -. 01.3019 150. 
CA3086 1816, CA8041 251 -, 01.3042 25/, CA3044 271-. 
043046 1963, 013046 45/ -, C43050 39 /6, CA3063 88/6. 
FAIRCHILD 
L900, 914 968, LOIS 12/8, L7020 66/8, L7090 21 / -. 

851- 
L7100 21/ -, L7160 55 / -, 

TÁÁ242 DATA SHEETS FOE RCA DEVICES 21- PER TYPE. 
TA 6.283 15/6 
TAA293 1016 
TÁÁ300 35/- T310 25/- 

G.E. INTEGRATED CIRCUITS 
3(1.230 22/6, PÁ234 26/9, PA237 85/ -, 1'A240 5718. 
Data Sheet 1 / -. 
Presets std., hurls. or vert. TAA320 1416 

TAA350 551 - Potentiometers. Log /Lin 3/3 each 
TAA435 29/8 Twin -ganged Pote Log and Lin. 718 

721- 
RFD V Price MFD V Price MFD V Price 

TÁÁ522 1 90 1 ¡B 25 25 1/8 200 16 2/- 
2 15 1/8 25 50 1/6 250 25 2/9 

TAB101 1919 2 350 2/- 52 15 1/6 250 60 3/9 
TAD100 8918 
TAD110 89¡8 

1/0 2.5 
1,93 4 
0 

116 
32 450 5/6 
90 6.4 1/9 

920 10 1/6 
900 16 2/9 

Data Sheets 1/- 4 40 1/5 90 16 16 600 
(Free with I.C.e.) 4 350 2/8 50 12 110 500 25 8/9 

5 13 1/B 60 25 116 500 50 4/9 
Heatsiaks 6.4 25 1/6 50 640 16 316 
TO -18, TO -5, 30 -1, 1/- 8 18 1/6 64 1/0 1000 16 4/- 
FINNED FOR ONE 8 40 1/8 60 16 1/8 1000 25 5/- 

TO-8 6/6 
415 

100 6.9 1/6 1000 60 7/8 
FINNED FOR TWO 10 1/8 100 12 1/6 2000 26 8/8 

TO-3 9/6 12.5 25 1/6 100 25 2/- 2000 60 12/8 
10 18 1/8 100 50 210 2500 25 9/8 

THERMISTORS 26 6.4 1/8 
25 l0 118 

125 9 1/9 
200 6.4 1/6 

5000 25 12/8 
5000 50 19/8 

R53 (8TC) 25/8 
3151 (1K) 2/6 VERBO A RD RESISTORS 
Varions Mullord 15 Mat ix 1 Matrix } watt 5%. 5d. 
Thermistors in stock. 25in. x 31ín. 3/3 4/- 

66) 
1 watt 10%. N. 
2.6 watt 6% 1/8 

Send 2/6 tor new 
comprehensive catalogue. 
P.P. for Components 1/6 
per Order. 

35m . x 31än. 4 8 4/9 
31in. x Sin. 5 6 5/0 
25M. x 17in. 129 
8tin. x 17in. 18 - 21 /6 
Cutter 9/ -. Veropiro (Bag 60) 51- 

5 watt 6% 2/- 
10 watt 5%. 2/6 
5 watt 5% 34. 
1 watt M.O. 2% 1/9 

A. MARSHALL & SON 
28 CRICKLEWOOD BROADWAY. LONDON N.W.2 

TELEX 21492 01- 4520161 /2/3 CALLERS WELCOME 
Post & Packing U.K, only 1/6. Europe 5 / -. Commonwealth (Aù)13 /- 

326 

AMPLIFIER FOR MAGNAVOX TAPE DECKS - 4 TRACK 
CAN BE USED FOR 2 -TRACK 

Chassie 125 x 51 x 4 51n. 
high. Plastic front panel 
finished in Black and 

0 Record /Playback amp. 
switch; Off /On -Tone. 
Vol. 0(e.; Vol. /Gravir Vol./Mai 

Crm.Input ; 
)W e. 

., ..... :: Valves 6BR7; 12:487: 
EM64; EL84 and EZ80. ....- , air "?* Separate Output Trans. 

/ former (Already wired to 
amp). PR3 

ohm speaker 
7" x 4" 16 /- extra. 

STEREO AMPLIFIER type HV- 2 x 3 Watts 
Fully built. On off sep- vol. and tone each channel 12 
x 91 x bin. high. 16280. 2 x ECL86; for 3 ohm .2 
speakers, double wound main traue: fixing flanges 
and base plate, suitable for crystal cart, tuner etc.A 
£6.10.0 (8 /- p. & P., 200 -250V. A.C. _5 i .46 

Superior version - separate base. treble & vol. 
each channel will mono /stereo switch 15 /- extra. 

STEREO AMPLIFIER type RC- 
2 x 3 Watts for 200 -250V. A.C. 
Fully built. 2 x 150,82. metal recta ganged vol.k '4 
and tone cont: on -on balance. 11 x 31 x 9in. high. 
Double wound mains trans. with supporting brackets I.4 
For 3 -ohm speakers. £8 (8 /- p. 4; p.) '-r yßá, 

r MONO GRAM CHASSIS 3 WATT 
: :3 Wave bend long -med- short, Gram., 200.200V A.0 

.. Ferrite atrio]. Chassie I3 x 7 x Sin. Dial 13 x 4în. 
'° Double wound mains transformer 5 valves ECHS1, f ' EF89,EB08I, 21,84, EZ80. Price 510.12.6. 

(7/6 p- .5 p.) Output trans. for 3 -ohm speaker 

.. ÿ 
NEW TAPE AS2PLIFIEEt. for 4 track B.S.R. Deck TD2. Mains and output Tram. 
10" x 0" x 4" overall. Red; ECC83, EL84. Mike and Grim Inputs. £7.5.0. (101- p. & p.) 
For 3 -ohm speaker. (For 200 -250V. A.C.) " 

GLADSTONE RADIO 
66 ELMS.ROAD, ALDERSHOT, Hants. 

to mina. from Station and Buses), FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY. S.A.E, for enquiries please. 

YOUR CAREER in 
RADIO & 

ELECTRONICS ? 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School. Reading, Berks. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Cape. 

PI ease 
t¡70 

BRITISH NATIONAL RADIO SCHOOL 



BI-PRE-PAK LTD TELEPHONE? SOUTHENp (0762) 46344LIFF 
ON SEA, ESSEX 

FULLY 

A0107 
AC126 
AC127 
1.0128 
A0176 
ACY17 
AF114 
AFI/5 
AF110 
AFI17 
AF239 
AF186 
AF189 
BFY50 
28125 
213120 
28127 
28128 
28129 
28Y95A 
0041 
0044 
0C45 
OC71 
0072 
0073 
0081 
OCSID 
0083 
00139 
00140 

TESTED 
8/- 
2)0 
8/0 
2/6 

8/- 
4/- 

sá 
130 

18¡8 
10/- 
10/- 
4/-- 
7/8 
8W- 

8i- 
81- 

8¡8 
218 
2/8 
216 
11/8 
8/8 

21/8 

26 
818 

AND MARKED 
00170 
00171 
00200 
00201 
20301 
20303 
221302 -3 
221304-5 
1N1306 -7 
2N1308.0 
21,1.3619 FET. 
2238441. 
Power 
Transistors 
0020 
0023 
0025 
0026 
0028 
0035 
0036 
AD149 
AUY In 
223055 
25034 
Diodes 
AA'242 
0A81 
0A78 
OÁ81 
12914 

3f- 
4f- 
3/6 

213 
7f- 

816 
4/- 
5f- 

9f 
6/- 
51- 

101 - 
10/- 
8/- 

7/6 

7/6 
10/ 
80 /- 
15/- 
10/- 

2f- 
2)- 
1/9 
19 
1/6 

FREE! over £4. 

Packs of your own choke up 
to the value of 10% with orders 

NEW UNMARKED UNTESTED PAKS 

278 
1 Z Integrated Circuite. Irate and Circuita 10 J- 

of types, supplied with orders. 

280 $ Dual Trans. Matched 0/L' pairs NPN. 10/. 
Síl. ih TO -5 earl. 

1162 10 00nilar48., 
d 

oc6ID and 0061 Trans 10/- M 0280 type. 

B83 200 Tram,. Makers rejects. NPN /FNP. 10/- Sil. and Coro. 

B84100 
0Á2w 

DO.7 glass equiv. to 10t- 

1108 150 typ 
Hìge. h quality Germ Diodes. Min, 0108" I0/- 

B88 SSO Sit. Biodes sub. nein. I2914 and IN910 I0/- types. 

1387 
1 

OO Cerra. PNP Trans- equiv. to 0044, 10 /- O04ä, 0081, etc. I 

B88 50 811. Trans. NFN, PN2, equivalent to 10/- 00200/1, 3N706Á, BSY95A, etc. 

0160 14 7 Watt Zener Diodes. Mined voltages, 10 /- 

116 16 6 large, Pl small 
iodes, 50 -1,000 Volta. i 

0/_ 
E0 40 250mW. Zener Dicdse DO -7 min. 10 /. Glass Type. ÁV.40 ° /, Coed. 

NEW TESTED & GUARANTEED PAKS 

22 4 !;171,,,,C2., San Batteries .9 to .5 volt, 101 / 

HB 4 
P asti 

Silicon 
the BY 00 

i 1 amp I 0/. 
8794 124007 

] b'tìRee, 
Diodes. 1,000 P.I.V. 10 /. 

281 in Reed Switches, mixed types, large 
l 0/. and small. 

1189 2 400 fl Dart 
nsiilive Cells. Light Res. 10 /. 

B91 $ NKT1631164 PNP Cerm. T0-5 10/_ equivalent Lo OC44, OC45. 

292 4 1.70111: Trans. 404 BSY20 222369 
1 OF 3601roW. 
OF 

B93 2Y21 
PNP !}erm 

uiv. to ACY17 to 10/. 

"65 223130 PNP Bil Trans. TO-19, EFE f 11 f 
J 100.300 I.C. 800mÁ. 200ffiEz. R Vf 

BOO 10 XB1I2 tad X2102 equiv. to 1.0126, 10 /- ÁC156, 0001/1, 007112, NK271, oto. J 

H4 250 Mixed Resistors Poet and packing 21 -. 101 

107 40 Wirewound Resistors. Mixed Values. 
1 V'- Postage 1/6. 

110 
, 

OCP71 Light Sensitive Photo- Transis f0 /- 
tors. 

RETURN OF THE UNBEATABLE P.F. 
PAK. NOW GREATER VALUE THAN 

EVER 
Full of short lead semiconductors and electronic 
components, approx. 170. We guarantee at least 30 
really high quality factory marked Transistors 222 
and NPN, and a host of diodes and rectifiers. Mounted 
on printed circuit panels. Identification chart su?plied 
to give some information on the transistors. 

F 1 

PLEASE 
2J- P. A PASK n hiE P A 

K P.I. ONLY 10/. 

Complimentary Set. 
NPN /PNP Germ. 
Trans., Pak F.3. 

2/6 
PAIR 

P.O. RELAYS 8 FOR 
Various Contacts and Coil 

iVV 2A'' Resistances. 
Post & Packaging 5/- 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE 

SEND FOR OUR FREE LISTS and CATALOGUE NO CONNECTION WITH ANY OTHER 1'IRM, 
OF ALL OUR PRODUCTS. CHECK YOUR OWN MIN1M0M ORDER 101 -. CASH WITH ORDER 
EQUIVALENT WITH OUR FREE SUBSTITUTION PLEASE. Add 1/- post and packiag per order OVER - 
CHART. SEAS AND EXTRA FOR AIR MAIL. 

" DRAGS IN STATIONS I NEVER NEW EXISTED " (swL G. WHYTE, ABERDEEN) 

THE STICK THAT DOES THE TRICK!!! 
WA2WOR, NEW YORK 23 SAYS 
CAN NOW OPERATE160M FROM 
CENTRE OF N.Y.C. PLUS EXCEL- 
LENT PERFORMANCE H.F. 

BANDS. 

"CERTAINLY THE ANSWER TO 
ANTENNA PROBLEM FOR 
APARTMENT DWELLERS ". 

.inrsricir 
VARIABLE FREQUENCY ANTENNA 

SWL J. D. THOMPSON, 13 OLD 
PARK ROAD, DOVER, KENT 
SAYS: "FRANKLY I AM AS- 
TONISHED BY THE ABILITY OF 
THE JOYSTICK -SURROUNDED 
AS I AM IN A BUILT UP AREA - 
IN A VALLEY WITH CONSIDER- 
ABLE HILLS AROUND ME" (JOY- 
STICK INDOORS!) 

ALL BAND - WORLD RECORD AWARD WINNING AERIAL - 
JUST 7 ft. 6 ins. LONG! 

Obtainable from :- 
R.S.C. HI -n CENTRES at : 

BIRMINGHAM. Gt. Western Pmade 
BRADFORD. 10 N. Parade 
DARLINGTON. 10 Privatgate 
DERBY. 16 OsmasLon Rd. 
EDINBURGH. 133 Leith St. 
GLASGOW. 320 Argyle Bt. 
HULL. 91 Paragon St. 
LEEDS. 5 -7 County Pde. 
LEICESTER. 32 High St. 
LIVERPOOL. 73 Dale St. 
MANCHESTER. 00a Oldham St. 
MIDDLESBROUGH- 106 Newport Rd. 
NEWCASTLE /TYHE. 41 Blackett St. 
SHEFFIELD. 13 Exchange St. 
LONDON. 238 Edgware Rd. 
LASSY'S RADIO at : 

LONDON. 207 Edgware ltd. 
32 Tottenham Ct. Rd. 
152-3 Fleet St. 

G. W. SMITH H. CO. at : 

LONDON. 3 A 34 Lisle St. WOO 
811 Edgware Rd. W2 I EOF'S (Eddystone Diet,) at: 

LONDON. New Orford St. WCI 
AND AT : 

ABERDEEN. L. Hardie, 542 George St. 

ASHFORD (MIDDX). Echeltord Cosmos. 
BATH. Ryland Huntley, 15 Old Bond St. 
BIRMINGHAM, Amateur Electronics 

Chas. H. Young Ltd. 
BOURNEMOUTH. Forrester° Nat. Radio 
BRADFORD. Radio Ham Shack, Godwin St. 
BRIGHTON. Arthur Sallie, Gardener St. 
BURNLEY. Trafalgar Supplies 
CARDIFF. Wesek Radio, Cathay» 
CHELMSFORD. Radio Service, New St. 
CHESTERFIELD. 7. A A. Tweedy Ltd. 
EDINBURGH. F. Brows A Co. Geo. V. Edge. 
EXETER. Eleetrosure Ltd. Pore St. 
FRASERBURGH. Murray Mackie 
GLASGOW. RAE Surplus Supplies 
000DMAYES. 'Unique Radio, Facade 
OT. YARMOUTH. The Record Shop 
HALIFAX. Albert Hind Ltd. 
HARTLEPOOL. Specialist Radio 
HERNE BAY. Purday's 
HUDDERSFIELD. Radio Craft Ltd. 
HULL. Short Wave, Newland Ave. 
ILFORD. Radio Dev. Clayhail Ave. 
IPSWICH. Eagle Elect. (Danslael. 
LEICESTER. S. May, 12-14 Church Gate 
LIVERPOOL. Stephens- James, Priory Rd, 

Super Radio (Whitechapel) 

LONDON. City Radio, Ealing W5. . 

Newbury Radio, Forest Gate 
R.T A I. Elect. Ashville Rd. Ell. 

LUTON. Coventry Radio. Dunstable Rd. 
NEWCASTLE /LYME. Sydney T. Chadwick 
NEWCASTLE /TYNE. Richley A Freeman 
NEWPORT (MOR). K. F. Paull, Dock Bt. 
NEWQUAY. R. V, Herring Ltd. 
NORWICH. Radionsatics, St. Renedicta St. 
NOTTINGHAM. Pete's Elect. Arkwright St. 
OLDHAM. The Electronic Centre, The Mumps 
PLYMOUTH. Radioparta, 5 Market Way 
PRESTON. Croft01m, 46 Priargate 
ROMFOR». Newbury Rdo. 120 North St. 
SCARBOROUGH. Derwent Rdo. Hillcreet Ave. 
SOUTHAMPTON. Frank Victor, Northam 
S. SHIELDS. J. R. Godgh Elect. Imeary St. 
SUNDERLAND. Red Radio Shop, Cowtree Rd. 
SWANSEA. W. J, Holt, Oxford St. 
WESTCLIPF -on -SEA. Radio Coast. Co. 
WORCESTER. Jack Porter, College fat. 
WOLVERHAMPTON. Lingo Rdo. Snow Hill 
WORTHING. 0.W.M. Rdo. Portland Rd. 

or from : 

PARTRIDGE ELECTRONICS LTD., (PWA), 
BROADSTATES. SENT. Tel: Thant 62132 
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Head Office end Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 

Tal. PARK 5641/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mall- Orders to the Head Office 

When sending cash with order, please include 2/6 in £tor postage and handling 
MINIMUM CHARGE 2/6. No C.O.D. orders accepted 

PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF U.K. ORIGIN 
0.42 66 641:6 5/- 6218 8f- 1029 10/- 
OAR 91 6AV6 0/- 0322 0/6 10318 6/- 
002 621 6AW84111- 0323 15/6 IOL1 81- 
0153 10/- 6846 418 6824 1316 10 7 01 1 11/ -. 
003 71- 633E6 51- 6225 151- 10311 11/- 
OW 6/6 6ß35 16 /- 6226 71- 10014 20/- 
1B3GT 7/6 68E6 9/- 6228 14f- 12435 101 - 
1L4 3/6 6068G 12f- 6E29 6/8 12AC6 7fß 
134. 816 611116 8/6 6330 7/- 12406 1/8 
1155 7/- 61506 816 6J4 9rß 12411 8/- 
154 5/6 6BK7A 10 /- 6JIGT 6/- 124Q5 8f- 
185 51- 613/8 7f- 637 8,6 12AT6 5f- 
1T4 418 613155 816 6K6GT 10 /- 12437 ß/6 
1U4 8 /-- 61136 91- 6107 826 1241/6 516 
IUS 9/6 0EQ5 5/- 6K86 6/- 1241/7 6/- 
1172 9/- 6E38 18/- 6K23 10 /- 72416 61- 
1X215 7/6 6867 28/- 61425 15/- 1247'7 0;- 
2D21 0/8 6ßW6 18)- 6LS0T 9f- 124X7 61- 
3A4 41- 63W7 15 /8 13L7 6 28 124Y7 1516 
3E28 4216 68X.6 5/- OL18 6/- 121144 101- 
31531 55/- 6338 6/6 61,D20 8/6 12ßA6 6/6 
3Q4 81- 004 6 /-- .637GT 7/- 12847 8/8 
384 7/- SCSGT 7/- GPI 12f- 12836 8/8 
3V4 81- SCA4 5)6 6225 21f- 123117 616 
5R4GY 111- 60A7 10/6 6328 12 /6 121317 101- 
5U40 Si- 60B6 5/6 6Q7 7/8 1215 10/- 
51/4013 716 60060I4 6E70 7/- I2K7GT 7/- 
5V40 81- 25 /- 682 81- 32Q7G 51- 
513GT 01- 6007 0¡- 664A 11¡- 328í7 01- 
533 91- 6096 11 /- 6647 7/6 128117 7/- 
5Z4GT 8/- 6C1,6 10/ - 6807 516 12897 51- 
6f30L2 15f- 60W4 12 /6 6617 7/6 12877 5f- 
64114 016 601-5 8/- 66117 618 125K7 6f- 
6AF4A 918 6017 121 - 68L70T 8//6 128L7GT8f- 
6A07 7/6 603 81- 681576T 61- 1'13N7GT81- 
6AH6 10/- 6006 18 /6 6807 81- 128Q7 8í- 
6Ád8 518 60K6 8/6 6837 715 125R7 6/6 
64 i16 61- 6DQ6B 12 /- 6T8 pia 17,114 81- 
BAKE 1118 6084 15 ¡ 6U4GT 12/6 1407 161- 
6AL3 816 SEAS 111- 628 7/- '10Dí 9/- 
SALI 3/8 63117 6j6 612103 618 261,1 20i- 
SAMS 51- 6E77 71- 6X4 5/- 20P1 10 /- 
84M6 4/6 6E516 12/- OXSOT 5/6 2631 12f- 
6AQ5 8/8 621 14 /- 6X8 11/- 2034 20/- 
6AQ6 107- 635 8/- 6160 12/- 2035 20!- 
OARS 028 0311 6/6 911W6 16/6 

2605 91- 
25LOOT 716 ó41t6 816 6312 4)6 1002 101 - 257.40 61- 

6A85 7f- óF13 7/- 30111 8/- 25260T 101- 
621970 1131- 6314 12/- 1002 13/- 3045 31- 
64T6 5f- 6E15 11 /- 1021 18 /- 30433 8f- 

TRANSISTORS 
Quantity prices quoted on request 

23404 3/8 2337077 41- 30Y34 5/- 
23410 8/6 233700 815 150139 5/- 
23412 8/6 239710 31- B0372 3/10 
234444 5/- 233819 I21- BCZ11 7/6 
23696 418 233906 6/- 30121 18 /- 
23607 4/8 i 40113 81- 130123 291- 
21098 6/6 40125 8 18 B3187 5/- 
23705 15 /- AC126 5/- 30173 6/- 
23706 01- 40127 5,15 13F151 6/- 
23708 3/6 A010 4/b 153164 7/8 
25753 410 40153 51- 153194 816 
23929 81- 40154 8i- 131,195 8/- 
23930 616 AC157 41- 53196 4/6 
23987 6/8 AC169 21- 11F157 4/6 
231131 86 AC176 619 33FX88 0/4 
231139 910 AC117 4f- 133117 9/8 
231104 19/7 40118 41- 133135 51- 
2N1101 7f- ACY19 4/8 331219 5f- 
2N1302 71- A0320 41- BFY50 5/- 
231304 4/6 30321 3/11 BFY51 916 
231300 4/8 40.325 2/8 BF152 4 ;10 
231306 51- 40140 16 ¡- B0726 á //- 
2N1397 8/- 40149 12 /6 38327 óf8 
231306 716 AD161 8/- 88135 5f- 
131309 918 40162 9f- 38165 4f6 
231711 8..'- AD102 15/6 88X954 5/5 
2271766 15 /- 42114 61- (1016 15 /- 
3E2147 1910 AF1I6 6f- 0022 15!!- 
232160 S3f- Á21I6 5f6 0023 12/6 
232217. 6/6 4111I7 410 0024 15 /- 
232215 7/9 43118 101- 0025 7/6 
232219 818 43126 Of- 0026 6/- 
6823694 418 43126 5/8 0026 14/6 
232477 126 411127 5/8 0029 14/9 
2N2646 12 23 AF178 1216 0030 15/- 
232905 10 /- A8I86 11 1- 0035 11 /8 
232923 81- A3239 10f- 0036 12/6 
232924 8f- 431,19 226 0042 6/6 
2N2926'ó' 31- A61211 9f- 0044 4!- 
232925 e' 31-- 48126 61- 0045 8/6 
25293610' 31- 48.127 610 0071 316 
232926'y' 8/- ASY28 616 0072 5/- 
3512926'g' 518 45129 el- 0073 716 
230053 813 46Y54 6f- 0075 5¡- 
2153055 151- 46373 101- 0076 51- 
2N3133 7f- A6374 181- 0078 5/- 
233134 8/6 A8377 7/- 0078D 313 
233891 4/- 40X82 4/- 0081 418 
251392 3/2 48186 416 00810 8f- 
2:í3393 2/6 130107 8/- 0083 46 
231394 2/6 150108 61- 0084 0/- 
233395 816 B0109 4i- 00139 7/8 
353402 8/- 80113 8/6 00140 9/0 
233403 8/- 130118 1310 0(1 70 6)- 
233404 6/6 10147 4)8 00171 5/6 
333414 41- 130148 8,13 00200 4/9 
233415 46 110149 .316 00201 10/- 
133416 4/8 150152 8/2 00202 13/- 
210417 6/2 110175 516 00203 8/3 
233702 421 80330 7f- 00204 9/- 
283703 8110 30X31 51- 0C205 28f- 
273704 5/6 30X39 51- 00206 14/- 

Retail Shop 
14 TOTTENHAM COURT ROAD 
LONDON W1 

Tel. LANgham 1403 
Open all day Saturday 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
8001 618 8114. 30f- DY70 12/- 301,82 71- 
30C15 15f- 812A 05f- DY86 616 E0383 15/- 
30017 16¡- 813 75f- 15X67 71- E0386 1216 
30018 15/- 86S A 14f- DY802 10f- ECFSO4 ß0/- 
30E5 171- 5042 12f- E55L 551- 301142 13/- 
30FL1 151- 6080 27/8 E88CC 8/- E01181 8/9 
303L12 186 6146 20/- E130L 100/- E01183 818 
301/L1310f- 61468 4723 311303 191- EC/184 91- 
30114 15/8 6257 8/6 E8103 5715 ECL80 9f- 
SOLI 7f- 6360 251- E413080 6/8 ECL81 8/8 
30L15 17f- 6939 42f- 34342 1(0- ECL82 8/8 
30L17 17¡ 7109 151- EB0133 91- ECL83 1216 
30312 19,- 7360 26f- 38041 1016 ECL84 11/- 
303I8 7¡- 7586 25f- E3081 618 ECL85 1016 
30319 15¡ 9052 816 EE090 51'- ECL86 8/6 
30PL1 15/6 9003 101- EBC91 81- EC", 1.809 
303/13181- 431 8/9 148380 el- 80/- 
301'1.14 17/- A531 10f- E3383 6/8 EF39 8/- 
3545 11/- 4350 121- EE689 6/6 3340 10f- 
35.55 131- CELI 18f- 3063 101- E341 12/0 
3505 7/- CBL31 17f- 3036 12!- EF42 19/- 
36D5 18f- 03/37 72- EC38 12f- 3380 5/- 
35L6OT 916 DAF41111- EC90 8f- E383 1W- 
35W4 5/- DAF91 5f- 3092 816 EF85 71- 
3521/ 11/- 04392 916 3093 96 E386 8/8 
30540 5¡- DAF96 7/9 E0035 171- EF89 5/8 
357,50T 7I8 DF96 719 30040 11f- 3391 418 
50,15 13/- 0340 10f- 30081 0f6 3392 Ye6 
1081 7f- )1:4481 7f- E0082 8f- E683 4/8 
5005 7/- 1)K92 91- 3CC83 61- 3394 BI- 
50CDSG86/- DK96 8f- 30084 61- EF95 8/- 
60L6GT 31- DL91 510 E0085 516 3395 9/- 
83A1 18/- DL91 71- 3CC86 8/- 3397 10/- 
85212 76 DL93 4/- ECC89 111- E3133 8/6 904V- 48/- DL94 81- ECC91 4/- E3184 71- 90C1 12/- DL95 8/- 
80017 25/- 7!9 EC0189111- E280F 921- DL96 
807 928 DM70 6/8 30F80 71- 

El'604 20;- 
33811 151- 
E3812 15/8 
E3814 196 
3100 51- 
F,L34 10¡6 
ELM 9/8 
EL41 11/- 
ELIO 11¡6 
ELM 10f- 
EL83 sta 
ELM 5¡- 
EL85 8/6 
EL86 816 
EL90 816 
ELM 51- 
EL95 7/- 
ELMO 28/- 
EL803 171- 
E1921 11/- 
ELL80 151- 
E11:34 l6f- 
E1171 12/8 
EM80 8/- 
311181 816 
3104 7!8 
311187 11/- 
3391 818 
EY51 M- 
R180 8/- 
EY81 81- 
E123 111- 
EY86 81- 
3187 823 
8188 8!8 
3335 5/6 
8340 9f- 
8341 9/- 
8880 516 
3381 528 
13890 5/- 
G8100 100/- 
032-001 18f- 
GM 7/6 
GZ32 8/6 
0333 16/- 
0334 111- 
HARC80 818 
1IBC90 01- 
FIRM W- 

E3100 201- 11F93 818 

11294 5/8 
HK00 6/6 
11L92 7/- 
MEN 81- 
KT66 27/6 
KT88 88f- 
N78 W- 
3202080 81- 
2088 18/- 
3027 8f6 
30900 9/6 
PCC84 If- 
30080 8¡- 
30088 19/- 
30080 1021 
3C0189111- 
300800 17/- 
300806 17/- 
2CE800151- 
30280 8/6 
20682 6/9 
1'CF84 9f- 
PCF87 18/- 
303800 151- 
302801 10/- 
203802 10/- 
2CF805151- 
PC F8061ß1' 
202808 1516 
P0H20019/- 
PCL81 101- 
P0L83 710 
PCL83 16/- 
PCL84 5/9 
PCL85 918 
POLOS 9/6 
PCL88 17/- 
PCL800181- 
PCL80I 1518 
2D500 30/- 
2EN4DD0f- 
2E345 7/- 
PEN45DD 

15¡- 
PEN48 7/6 
PEN3B31Pf- 
PEN38410/- 
315345100 

11f 
PENA4 6/8 
PF86 11/- 

32'658 17J- 
3FL20014f- 
PL33 7/- 
PLIS 111- 
33,81 8/8 
21,82 9¡- 
21,83 Sf- 
PL64 71- 
PL802 15,/- 
PL500 151- 
PL504 18/- 
PLSOS 17/6 
2E50 801- 
PL801 181- 
FL802 141- 
PM84 91-- 
PY31 51- 
2133 1210 
PY86 Bfe 
PYBI 8/- 
3182 8/- 
PY83 718 
PY88 8¡- 
PY600 20/- 
21600 10/- 
2X801 10f-. 
2330 7/-. 
QQV02-6 

421- 
QQV 03-10 

56.f- 
Q1703-12 

13f- 
8U2150A 

151- 
TT21. 46f- 
TT2? 50f- 
U18f20 13f6 
U20 late 
U20 15f- 
U96 15/- 
U31 9.'- 
U37 : 801- 
1150 W- M 61- 
U76 5f- 
U78 5/- 
11191 15/- 
U201 "1- 
U281 8/- 
U282 8¡- 

:301 11/6 
U403 10/- 
U404 7f8 
U801 20/w 
11410088 618. 
UAH41 10/- 
174342. 10íg 
UB41 11f- 
UB041 9/9 
113081 8/¡ 
UBF80 718 
LTBF59 7/- 
17E11 10/= 
1.113121 19/- 
17092 618 
UCC85 8f- 
UCF60'I0/6 
L-01121 1.1J- 
U01142 1-8f- 
UC]I43 12/- 
UCH81 8/6 
11cL81 111- 
UCL82 71- 
1C1,83 12f- 
U PS 11/- 
UFll 10!- 
U F41 10f- 
U F42 12/- 
1.7F43 11f- 
UF80 716 
T)F85 SI- 
L382 71- 
71L41 12/- 
UL84 8I6 
UM4 8!- 
U>184 4/- 
UY1N 19- 
UY11 111- 
UY21 11/- 
2341 9f- 
U Y62 10f-. 
UY86 8/6 
V376/30 91- 
311105/007/- 

R15003086 
U394 10/- 

VU111 10I- 
VT1120 151- 
VU138 10/- 
Z309 10/- 
8316 17,- 

SILICON POWER RECTIFIERS 
WIRE ENDED 

132071 600p.1.V. 700mÁ 41- 
115399 1000p.i.v. 1.14 4/6 
135408 1000p.i.v. 3A 618 
I6113 400p.i.v. 400mA 4/8 
IS115 600p.i., 400MA 7/6 
3X127 600p.i.v. IA 3/6 
BX130egnivalent (Y1928)450p.i.v.800n1A 1/6 
D22613 400p.i.v. 301)mA Sf0 
D226V 300p.1.v. 300mA 3/6 

STUD MOUNTED -Supplied with Washers] and Nuts 
D242 1000.1.v. 104 6l- 
KD2024 50p.i.v. IA 51- 
101902B 50p.i.v. IA 8/- 
1TD202D 200p.i,v. 3A 6f- 
KD202E 300p.I.v. ]A . 8/6 
KD2020 100p.i.v. 14 3/8 
KÁ2051 3003.1v. IA 8/8 
KD2013 109p.1.v. 3A 51- 

MULTIMETERS 
TYPE rime 

D.C. voltage range: 
0- 0.5- 10- 58.250.500V. 

A.C. voltage range: 
0 -10 -000- 250 -000V. 

D.C. current range: 
500í2- 10- I00mA. 

Resistance ranges: 100Má1 -12811. The 
meter is also calibrated for capacity and 
output level measurements. Sensitivity 
200011V. Accuracy d 2.5 %for D.C. and 
±4% Sor 4.0. measurements. 

Dimensions: 43 x 35 X Ifin. Price £4.5.0. 

MOVING COIL METERS 
Modern Rectangular Face Moring Coil Meters 1.5% 
accuracy. 4" e 4r lace 
101DA 40 amps 28D. Basic movement 1mA 

Complete with external shunt 741 - 
10iDV 600v 380, Basic movement lmA 77f- 
129DA 40 mlcroamps 821- 
12004 250 microamps 05/- 
1203A 10 amps with internal shunt 

8' x 21," face 60/- 
7004 250 mieroamps 54f- 
7ODA 600 mlcroampe 401 - 
71DA 250 mA 46f- 
70DA- 600 mA 46/- 
701/V 159v 52f- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

CA8005 RF Amplifier with 100mels bandwidth. Max. 
dissipation 26mW. For use as RF amplifier, balanced 
mixer, product detector or self -oscillating mixer 27f- 
C213012 wide Band Amplifier (up to 20me /e), suitable as IF 
Amplifier for VHF /FM receivers 22f- 
CA3020 General Purpose Audio Amplifier of 550mW 
onlpnt 80f- 
CA3036 Buffer amplifier consisting of two 'super- alpha., 
pair of transistors suitable for stereo pick -up systems 191- 
The above four 10s are In TOS encapsulation. 
CA8052 Latest RCA four -in -one IC amplifier 42¡- 
PASSE Audio Amplifier providing a max. output of 1.2 
watts 851- 
PÁ234 Audio Amplifier providing a max. output of 1 watt 

27/6 
PÁ287 2 watts Audio Amplifier 40f- 
The above three I.C'o are in epoxy moulded double four- 
in-line package. 
M0170900 General Purpose operational amplifier in TO -99 
case 401 - 
TAA208 3 -stage direct coupled amplifier for use from DC 
to 600kcfa: 70mW dissipation. Output 10mW Into 15011 
load 151 - 
TAA298 3 =otage amplifier with connection brought out to 
the individual leads. Bandwidth 600kcfs. 160mW din - 
sipatIon. Output 10mW into 150 S2 load 2G1- 
TAA820 MOOT input stage followed by a bi -polar tran- 
sistor stage. 206mW dissipation 10f- 
TAD100 Integrated AM receiver circuit containing sal 
active components, except output stage, required to build 
a complete receiver 95 ¡- 
8L408Á 3 watts Audio Amplifier into 7.6 51 Loudspeaker. 
Operating voltage 11W. Overvoltage protection 48 /6 

Data sheets are available for all the above I.C's. 

Please note that certain external components like resistors, 
capacitors, etc. are required to build complete amplifiers. 
Circuit details are supplied free of charge with amplifiers, 
but are charge at 11- each if supplied separately. 

1 -in INSTRUMENT CATHODE RAY TUBE 
Type 10Pß1= DH3 -91 

6.3V heater. Anode Voltage 500V. Sensitivity (typical) 
Y= 45Vfcm; X= 52Vfem. Y- plates suitable for asym- 
metrical deflection. Green trace medium persistence. 
B a G base. Overall Ieegth 105mm. 

PRICE £6.0.0. P. a P. 5¡ -. 
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VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS FRE 
Have you had your copy of "Engineering Opportunities" ? 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available- without charge - 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or training. 

On 'SATISFACTION or 
REFUND of FEE' terms 

This remarkable book gives details of examinations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT? 
RADIO ENGINEERING 
Advanced Radio - Gen. 
Radio - Radio & TV 
Servicing - TV Eng. - 
Telecommunications- Sound 
Recording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. 
Installations - Draughts- 
manship - Illuminating Eng. - Refrigeration - Elem. 
Electrical Science - Electri- 
cal Supply - Mining Elec. 
Engineering. 

CIVIL ENGINEERING 
Advanced Civil Eng. - Gen. 
Civil Eng. - Municipal 
Eng. - Structural Eng. - 
Sanitary Eng. - Road Eng. - Hydraulics - Mining - 
Water Supply - Petrol Tech. 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. - 
Applied Electronics - Prac. 
Electronics -- Radar Tech. - 
Frequency Modulation - 
Transistors. 

MECHANICAL ENG. 
Advanced Mechanical Eng. - 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work - Welding - Eng. Pattern Making - 
Inspection - Draughtsman- 
ship - Metallurgy - Pro- 
duction Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Elec. Equipment - Garage 
Management. 

THIS BOOK TELLS YOU 
* HOW to get a better paid, more interesting 

job. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man . . . quickly and 
easily. * HOW to benefit from our free Advisory and 
Appointment Depts. * HOW you can take advantage of the 
chances you are now missing. * HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

164 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basic Practical and Theore- 
tic Course for beginners in 
Radio, T. V., E lectronics, Etc 
A.M.I.E;R.E. City & Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio ffi Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS 

The specialist Elec- 
tronics Division of 
B.I.E.T. 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES", and you should send for your 
copy now -FREE and without 
obligation. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 
CLUDING CHEMICALENG.,AERO ENG., MANAGEMENT,INSTRU- 
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
B.Sc. (Eng.), A.M.S.E., C.Eng., A.M.I.E.R.E., R.T.E.B., 
A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY & GUILDS, GEN. CERT. 
OF EDUCATION, ETC. 

British Institute of Engineering Technology 
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

POST NOW! 
TO B.I.E.T., 453A, ALDERMASTON COURT, 
ALDERMASTON, BERKSHIRE. 

Please send me a FREE copy of "ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND -IN THE WORLD 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01 -2M 8080. Printed in England by Index Printers. Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Gotch (A /sia) Ltd.; South Africa- Central News Agency Ltd.; Rhodesia and Zambia -Kingston Ltd.; East 
Africa -Stationery and Office Supplies Ltd. Subscription rate (including postage); For one year to any part of the world £2 Ss Od. 

PRACTICAL WIRELESS is sold sub,iect to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out Or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 
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HENRY'S ;III il D: im 
ENGLAND'S LEADING 
COMPONENT AND 
EQUIPMENT CENTRES 

COMPLETE STEREO SYSTEM FOR E39 -I0 -0 
HENELEC 5 -5 STEREO AMPLIFIER. Inputs for ceramic cartridge. Aux/ 
Tuner. Output for 8 to 15 ohms speakers. Silver with black and wood finish. 
British made. Size 12f x 3f x 6f. Fitted headphone socket. 
Complete system comprises 5 -5 amplifier, Garrard 3000 or model 50 with 
9TAHC diamond cartridge. Pair E.M.I. IOwatt speakers, twin tweeters and 
crossover with polished wood cabinets I8 "x I I "x7 ". Also plinth and cover. - 

COMPLETE STEREO SYSTEM 
(Rec. Price £50), E39 -I0.0 
p.p. 20/- 

AMPLIFIER ONLY E13 -19.6, 
P.P. 7/6 

TE1035 RECOMMENDED 
STEREO PHONES 39/6 

HENRY'S LATEST CATALOGUE 
New print. Now 350 pages. * COMPONENTS, TEST GEAR * EQUIPMENT, MODULES * SPECIAL OFFERS ETC. ETC. 
Everything for the constructor 
Complete with 10 /- value discount voucher for use 
with purchase. Price 7/6, p.p. 2/- 

WHY NOT SEND AWAY TODAY? 

BUILD THIS VHF FM TUNER 
5 NULLARD TRANSISTORS 300 kcfs BANDWIDTH. 
PRINTED CIRCUIT, HIGH FIDELITY REPRODUC- 
TION. MONO AND STEREO. A popular VHF FM 
Tuner for quality and reception of mono and stereo. 
There is no doubt about it -VHF FM gives the.REAL 
sound. All parcs sold separately. 
PARTS TOTAL COST E6.19.6, p.p. 3/6 
DECODER £5.19.6, (FOR STEREO) P.P. 3/- 
ASK FOR BROCHURE No. 3. 

New printed circuit design with full BUILD 
power 

r MW / LW balnds. 
tu7 on 

YOURSELF 
transistors. Fitted 5in. speaker. Room A 
filling power. Easy to build with 
terrific results. Two colour leather- QUALITY 
loth cabinet with silvered front. All RADIO local and continental stations. 

Complete detailed instructions. 

Total cost L5.19.6, p.p. 6/6 Ask for Leaflet No 

SINCLAIR Z30 75/- each, stereo 60 £B -IO.O, Pz5 79/6, 
EQUIPMENT PZ6 L6 -19 -6, Z50 f5 -9.6, PZ8 £5.19.6. 

SPECIAL OFFER 
2ofz3o,stereo60 PZS(usual1yE23.IO) 19 
or wich PZ6 in place of PZS f21 

Complete range of amplifiers and preamplifiers in stock. 
All detailed in catalogue above. 

TEST EQUIPMENT FOR YOUR HOME 
AFI05 50k /v multimeter (illus.), price 
E8 -10, p.p. 3/6, leather case 28/6 
200H 20k /v multimeter price L3.17 -6, 
pp. 3/ -, case 12/6 
TE2OD RF Generator (illus.), price LIB, 
Pp. 7/6 
TE22D Matching Audio Generator, 
price E17, p.p. 17/6 
TE65 Valve Voltmeter, price L17 -10 -0, 
p.p. 7/6 - 

Full details and complete range in 
catalogue 

misionzgar 

SLIM POCKET TEST GEAR 
SIGNAL INJECTOR 35/- p.p. 1/6 
SIGNAL TRACER 29/6 p.p. 1/6 

NEW WORLD'S LOWEST COST STEREO MAGNETIC 
CARTRIDGE 0/P 7mV. 20 c /s -20 Kc /s. Diamond Stylus. Fits 
most decks. Recommended. Price 79/6 p.p. 2/6. 

HI-FI equipment to suit EVERY POCKET 

FREE 
Stock List 
No. 16/17 
on request 

Choose from 100 complete stereo systems- Complete 
r nge of individual units also in stock. 
Demonstrations all day. 

100 STEREO SYSTEMS 
LOW CASH AND CREDIT /HP 
PRICES (Credit terms from E30 purchase -callers only). 

NNEW25watt and 50watt RMS 

SILICON AMPLIFIERS 

LOOK AT THE 
SPECIFICATIONS ! 

0.3% Distortion at full power 
-Idb !leis to 40kí /s at full power 
Response -Idb IIc /s to 100kc/s 

PA25 10 Silicon Thyristors Differential input, 25watts rms into 8ohms, 
700mV input. Size only 5" x 3" x 2 ". 4 -hole fixing. 
Supplied with edge connector and harness. 
PASO 12- Transistor Version, 50watt rms into 3 to 4ohms 
MU442 Power supply for one or two PA25 or one PA50 

PA25 L7.10.0, PASO £9 -10.0, MU442 E6 
NEW! STEREO FET SELF POWERED PREAMPLIFIER 
MODEL FETI54 
Inputs for mag. Pickup, Tuner /Aux., Tape in and out. Response 20 c/s to 
30kc /s. Output adjustable up to I volt. Mains operated stabilised supply. 
Slim design. Size 12" x 55° x IS'. Price EI6.10.0 

NO SOLDERING -JUST PLUG CONNECTORS 

YOU CAN SAVE 25% brand new GARRARD 
(Post 7/6) 

SP25mkll £11 -9 -6, AP75 LI6 -19 -6, SL65B £14 -19 -6, SL72B L25 A70mkll L11 -19 -6 
SPECIAL Above with Sonotone 9tahc diam. 
OFFER Add £2, with magnetic add 70/ -, with 

Goldring G800 add £8 -10 -0 
Also Fitted with 9tahe diamond model 50 
E8 -10 -0, 3000LM f9 -15 -0 
Plinths /Covers : Standard 99/6, p.p. 4/6. De luxe 
E8 -10 -0, p.p. 6/ -, SL72B type E8 -10 -0, p.p. 6 / -. 
Not for A70 

Goldring GL69 with plinth and cover and 
G800 cartridge (usually E51) £39.10.0. p.p. 12/6. 

SCOOP New 4" TRACK TAPE DECKS 
British made 3 speed mains operated 
tape machine. Fitted Marriott 
XRPSI7 and XESII f track heads. 
Piano key operation. Designed for 
the home constructor. Operates 
with up to 7" spools vertically or 
horizontally. Size 13" x 10" x 5f ". 

PRICE L13 -19 -6, p.p. 10 /6 

ELECTRONIC 
MODERN ALL BRITISH TRANSIS- 
TORISED DESIGNS AVAILABLE AS 
KITS OR READY BUILT 

*TEAK VENEERED CABINETS FOR 
ALL MODELS 

*49 NOTE, 61 NOTE SINGLE MANUAL 
DESIGNS- ALSO TWO MANUAL 49 
NOTE 

*KITS AVAILABLE IN SECTIONS AS 
REQUIRED * HP and CREDIT SALE FACILITIES 

* FREE 

ORGANS 

16 -PAGE BROCHURE 
Covering organs in kit form and ready built -write or 
phone to ORGAN DEPT. Ask for Peter Elvins. 

1T0. 
Mail Ord r Dept, Electronic Components and 
Enuipmer t, and Electronic Organ Dept. 

303 EDGWARE ROAD, LONDON W2. 
Telephone: 01 -723 1008/9 - 

Open MOmSat. Dam -Den,. Thurs. !lam -lpm 

High Fidelity and Audio Centre 

309 EDGWARE ROAD, LONDON W2. 
Telephone: 01 -723 6963 
Open all day Satu,day. 


