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ADCOLA 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 

Br39 + - 3.2 mm CHISEL FACE 

B 14 - 2.4 mm CHISEL FACE 

B 24 - 4.75 mm SCREWDRIVER 
FACE 

10- 
B 12.. - 4.75 mm EYELET BIT 

B 58 - ' - 6.34 mm CHISEL FACE 

LONG LIFE 

B 42 LL 1 4.75 mm CHISEL FACE 

B 38 LL - 3.2 mm CHISEL FACE 

B 14 LL ]5 - 2.4 mm CHISEL FACE 

B 44 LL a" - 4.75 mm 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. 

ADCOLPN 
/Heger Trade Mork 

Write for 
price fist 
and 
catalogue 

ADCOLA PRODUCTS LTD -, 
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 
Telephone: 01 -622 0291/3 Telegrams: Soljoint London Telex Telex: Adcola London 21851 

EX- RENTAL TELEVISIONS, 

TWO -YEAR GUARANTEE 

17" SLIMLINE ill 19 0 

19" SLIMLINE 405/625 
f29 19 0 

Carriage and Insurance 30/- 
FREE ILLUSTRATED LIST OF 

TELEVISIONS 
I7 "- 19 "--2 I " -23" 

WIDE RANGE OF. MODELS 
DEMONSTRATIONS DAILY 

TV TUBES REBUILT GUARANTEED 
YEARS 

14" - 79/6; 17" & 19" - 1I9 / -; 21' & 23" - I29/- 
(Not Bonded) Insur. & Carr. 10 /6 

2 

T.V. PRESS -BUTTON VHF 
TU HERS' 59/6. Complete with valves, 
PCF806, PCC89. P. & P. 3/6. 

Transistors: Mullard matched output kit 7/6, OCEID -2 OC81's. P. & P. 
FREE. 

Transistor Radio Cases: 5/- each. 
Size 9k" x 61" x 3k ". P. & P. 9/6. 
Ferrite Rods 3/6: 6" and 7" complete with LW /MW Coils. P. & P. FREE. 

PRESS BUTTON SWITCHING 
UNITS, 4 Banks 3/6, 6 Banks 5/6. P. & P. 
1/ , 
SPEAKERS 616, 2z" 84. 

STEREO RECORD 
PLAYER CABINET & 

MATCHING EXTERNAL 
SPEAKER CABINET 

£9.19.6 

Cloth covered. Two tone Blue/ 
Black. Size 14; ", 24', 8r. P. & P. 
10/6. 

(DUKE & CO. LONDON) LTD. 
621/3 Romford Road, London, E12 Tel. 01- 478 6001/2/3 

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. 

4 

-. 

PHOTOELECTRIC 
ALARM 

t NV:SIBREEE.0 TYPE 

PF 

Fß 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 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, Infa -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 10 / -. 

PHOTOELECTRIC KIT 

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

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL 81.0.0 
Australia, New Zealand, 

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

and Plans for Building 
10 Advanced Designs 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case, Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced Photo- electric Designs ". 
Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth 2/ -; Air Mail 4/ -. 

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/ -. 
YORK ELECTRICS Mail Order Dept. 

335 BATTERSEA PARK RD., LONDON S.W.11 
Send a S.A.E. for full details, a brief description and Photographs of all Kits and allj2 Radio, Electronic and Photoelectric Projects Assembled. 



E.M.I. 
LOUDSPEAKERS 
MODEL 450 131' x 8' 
elliptical with twin twee- 
ters. 8 ohm impedance. 
10 watts. Brand New, 
guaranteed. Lind -Air 
Price 79/8 P. & P. 4/6. 
MODEL 150 13r x 8' 
elliptical, 3 and 15 ohm 
impedance. 10 watts. 
Lind -Air. Price 59/6 
P. & P. 4/6. 
TEAK FINISH 
SPEAKER CABINETS 
Size 16" x 10' x 9'. Ideal 
for above units 42/8 J 

-1 

r 10,000 p.p.v. DC voltage 
5- 25- 50.250- 500 -2.5 
K (20,000 oleas 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. Resis- 
tance; 0 -6IC, 0 -6 Mg (300 
ohm and 10K at centre 
scale). Capacitance: 10f. 
to .001 mfd. .001 of to 
d1 uf. Decibels: -20 to }22áB. Size `t x 31 lin. 71/- P. & P. 3/6. J 

An att : -e alternative for the enthusiast 
prepared to assemble these excellent 
modules to make a stereo assembly. 
Z.30 24 watt Power Amplifier 89/8 (1 
required). 
Stereo Sixty Control/Pre- amplifier 69.19.8 
PZ.5 Power Supply Unit 64.19.8. 

SINCLAIR PROJECT 80 Package deal 
price 19 GNS. P. & P. 12/6. 

Project 60 is supplied complete with 
instruction manual and. templates for 
plinth mounting. 

SINCLAIR IC -10 INTEGRATED 
CIRCUIT 

10 watt Amplifier. Size only 1 a 0.4 x 
0.2in. 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. mains 230/250v. Output 13v. at 

169.5 amp. 16/6 P. & P. 2/6. J 

DE -LUXE STERO 
HEADPHONES 

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

59/6 P376P. 

Comfortable grip with 
trigger control, "U" 
shaped 3g'. bit to mini- 
mise wear. Light beam is 
automatically directed on to end of bit 
when ON /OFF trigger is in use 230 -250 

L volts. 85 watt element 49/8 P. & P. 3/6.44 

L ND -AiR AUDiO 

C.IOOI MULTI- TESTER 

r 
Overload protec- 
tion. 20,000 opv. 
AC volts 10, 60, 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 41 x 31 á lin. Complete 
with leather case. 85 /- P. & Y 3/6 

62 D.MULTI- TESTER 

SÎrcIair 
PROJECT 60 

HI -TONE RECORDING TAPE 
r BRITISH MADE TOP QUALITY 

J1001 3" L.P. PVC 225ft. 5/6 
31002 3" T.P. Poly 600ft. 10/6 
J1003 5" L.P. PVC 900ft. 10/- 
J1004 5" D.P. Poly 1200ft. 15/- 
31005 5I" L.P. PVC 120010. 12/6 
J1006 51" D.P. Poly 1800ft. 22/6 

L31007 7" S.P. PVC 1200ft 12/6 
31008 7" L.P. PVC 1800ft. 17/6 
31009 7" D.P. Poly 2400ft. 25/- 
71010 7" T.P. Poly 36001t. 50/- 
C60 Cassette (Library eased) 8/6 
C90 Cassette (Library cased) 13/- 
C120 Cassette (Library cased) 18 /- 

P&P1/2 
P & P 1/2 
P & P 1/8 
P & P 1/8 
P&P2/- 
P & P 2/- 
P & P 2/6 
P & P 2/6 
P & P 2/6 
P & P 2/6 
P & P 1/- 
P & P 1/- 
P & P 1/- 

OgOLIO BiAiE RADIO HEADPHONES 
+ STEREO EFFECT PÁ010 

* 
9q.INf ANSD 

EOAIUMSE -O N- 

I 
11I10N 

E18C1H 

0Nr 

TW / 
M 

1 

EARPIECE 

*TWIN MAGNETIC 

Listen to yo avow t 
programmes anywherdand anytime. 
Lightweight and comfortable to 
wear. Covers full medium waveband, 
supersensitive tuning control and 
variable volume control. Ideal for 
outdoors and indoors. 
ONLY 610.19.8. P. & P. 4/6. 

800 WATT LIGHT DIMMER SWITCH 
Same size as standard wall switch and will dim incandescent 
lighting from full on to off. Heavy plastic box with coutre) 
knob. LIND -AIR PRICE 64.10.0. P. & P. 3/6. 

U N I LEXAudio Modules 
.1 good quality stereo amplifier can be built with no electrical knowledge. 
All solid state- Baxendall tone control circuit -no soldering -terminal 
block connections throughout. 
Everything you need to know about UNILEX SYSTEMS is in the Mallard 

book "Do it yourself stereo ". Superb 
designs, detailed plans, simple in- 
structions in non -technical language 
covering 4 systems in 4 price ranges. 
Send for your copy now 5/- Post 
Free. 

UNILEX Audio Modules 

Amplifier 
Modelle EP9000 
Pre Amplifier 
Module EP9001 
Power Supply 
Module EP9002 
Control Panel 
Assembly and 
Escutcheon 
Plate 

í2.I8.0 each 

£3. 2.0 

£4.12.0 

£3. 5.0 

BUILD A STEREO 
AMPLIFIER FOR ONLY 

EP9002 L 1 6.15.0 P. & P.7/6 

UNILEX PACKAGE DEALS 
Chiles Modules £18.15.0 Unilex Modules £18.15.0 
Garrard 2025 611.14.1 Garrard SP25 Mk II £15.11.4 
Celeation Speakers £ 5.17.0 B.S.R. Cl Cartridge 6 3.17.3 

Celeation Speakers £ 5.17.0 
£42. 0.7 

L 

£34. 8.1 

LIND-AIR 28 gris. P. o/P. 
PRICE 

LIND -AIR 35! ns. P. 
P. PRICE 2 g 

NOW OPEN AT 
94 -96 UPPER PARLIAMENT STREET, 
NOTTINGHAM. Tel. 40403 (STD 0602) 

SOLDERING GUN 

S-DEC BREADBOARD 

British Made 
Solderless breadboard panels, for fast re- 
liable component connections. 
Single Dees. One S -DeC with Control 
Panel, Jig and Accessories for solderlesa 
connections to controls, etc., with booklet. 
"Projects on S -DeC" giving construction 
details for a variety of circuits. 29/6. 
P. & P. 2/6. 
4 -DeC KIT. Four 8 -DeCe 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. £5.17.8. P. & P. 3/6. 
T -DeC KIT £2.10.0. P. & P. 3/6. 

HI -FI TURNTABLES 1 

2025 T/C with stereo cartridge £8.19.6 
3000 with Sonotone 
9TAHCD stereo cartridge 510.19.6 
SP25 Mk II 610.19.8 
SL65B £15.19.6 
Base and cover for above £5.19.6 
AP75 ' 518.10.0 
SL72B 524.19.8 
81.7513 ' 528.7.0 
SLOSH £69.9.0 
401 528.10.0 
Base and cover for above 28.19.8 
P. & P. Decks 12/6. Base & Cover 10/- 
Deck /Base /Cover 17/6. 
SPECIAL OFFERS! 
SP25 MkII with base 514.10.0. P. &P. 15/ -. 
SP25 Mk II with Sonotone 9TAHCD 
cartridge and base 515.15.0. P. & P. 15/- 
Sonotone 9TAHCD cartridge 52.15.0 L P. & P. 1/6. 

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1. 
Telephone: 01 -580 2255/4532/7679 

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

r 
All Mail Orders and correspondence to Dept. 
L5/13. Kirkman souse, 54a Tottenham Court 
Road, London, W.I. Tel: 01. 580 7041/2. 

L 
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NOW AVAILABLE 
The 1971 edition of Lasky's Audio-Tronics 
catalogue is now available on request. 

44 tabloid pages packed with 1,000's of Items from the 
largest stocks in Great Britain, everything for the Radio 
and Hi -Fi enthusiast, Electronics Hobbyist Servicemen 
and Communications Ham. Over half the pages are 
devoted exclusively to every aspect of Hi -Fi (including 
Lasky's budget Stereo systems and a fabulous new 
range of Package Deals), Tape Recording and Audio 
accessories plus 

LASKY'S AMAZING MONEY 
SAVING VOUCHERS THIS 
YEAR WORTH OVER £32 

MODEL 5025 57 MEASUREMENT RANGES 
Uses an entirely new range selection mechanism which permits the use of a really 
large meter in a more compact cabinet. The range selected is indicated on the 
meter face. High speed rotary range selection knob; polarity reversal switch, 
shielded meter movement with overload protection circuit; Special pA and mA 
measurement ranges. 
SPECIFICATION DCV: 0-0.25-2.5-10.50 - 
250- 1,000V at 25K /OPV. 0- 0125- 1.25- 5.0.25- 
125 -505V at 50K /OPV. ACV: 0- 3- 10- 50 -250- 

- 1,000V at 25K /OPV. 0- 1.5 -5 -25- 125 -500V 
at 5K /OPV. DCpA: 0 -25µA at 125mA: 
0.50µA at 250mA. DCmA: 0- 2.5- 25 -250mA 
at 125mV; 0-5- 50 -500mA at 250mV. DC 
Amps: 0-5A at 125mV; 0-10A at 250mV. 
Resistance: 0-10M /ohms. Output: Capacitor 
(0.1µF, 400Vw) in series with ACV ranges. 
'Decibels: -20 to +81.5dB. Operates on two 
1.5V batts. Black bakelite cabinet, size 
5 1x6 }x2 1in. Complete with test leads. 

KIT 110.10.0 
pos,- 

ALSO AVAILABLE READY BUILT AND TESTED £12.10.0 Post 5;- 

VET M5 EXCLU 

This year, Lasky's introduce an amazing new 
Credit card scheme giving holders £50 inter- 
est free credit per month. All the goods shown 
in the 1971 Audio Tronics Catalogue are available 
now from any of our branches or by Mail Order 
to any address in the U.K. or Overseas -bringing 
the benefits of shopping at Lasky's to you in the 
comfort of your home. 

Don't delay send today your name and 
address plus 2/6 for post and inclusion in 
our regular mailing list only. 

JUST ARRIVED 
Lasky's C60, C90, C120. 

Exclusively made for us in 
U.S.A. Great Savings! 

Each Post Five for Ten for 
C 60- 7/6 1/- 33/- 2/- 62/- 3/- 
C 90- 11/6 1/- 55/. 2/- 105/- 3/- 
C 120-17/. 1/- 75/. 21- 139/- 3/- 

MODEL TM -I 
MINI TESTER 

The first of Lasky's new -look top value meters, the 
TM -1 is a really tiny pocket multimeter providing 
"big" meter accuracy and performance. Precision 
movement calibrated to +3 ̂ ;, of full scale. Click 
stop range selection switch. Beautifully designed 
and made impact resistant black case -with white 
and metallic red /green figuring Ohms zero. 

DC/V: 0- 10 -50- 255 -1,000 at 1K. OPV. 
AC /V: 0- 10 -50- 250 -1,000 at 1K'OPV. 
DC CURRENT: 0 -1mA, 100mA. 
Resistance: 0- 150ká). Size 
Decibels: -10dB to 22dB. Only 
Complete with test leads, battery and instruc- 3 #in. 
lions. X 1 =,in. 

LASKY'S PRICE 391- Posr 2/6 
MODEL TM-S SK OHMS /V POCKET MULTIMETER 

Another new look pocket multi -meter from Lasky's 
providing top quality and value. The "slimline" 
impact resistant case -size 4 ¡in x 2gin x1 }in, 
fitted with extra large 2gin square meter. Read- 
ability is superior on all low ranges; making this an 
excellent instrument for servicing transistorised 
equipment. Recessed click stop selection switch. 
Ohms zero adjustment. Buff finish with crystal 
clear meter cover. 

DC /V: 3- 15- 150 -300 -1,200 at 5K OPV. 
AC /V: 6 -30-300 -600 at 2.5K OPV. 
DC Current 0- 300µA, 0- 300mA. 
Resistance: 0- 10k0, 0 -1MO). 
Decibels: -10dB to 16dB. 
Complete with test leads, battery and instruc- 
tions. 

LASKY'S PRICE 59/- POST 2/6 

U.S.A. Cassette head cleaner, 1016, Postl /-. 

SL-55 
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This meter kit by TMK offers the unique opportunity of building a really first - 
class precision multimeter at a worthwhile saving in cost. The cabinet, movement 
and range selector mounted in position is supplied with the meter scale. The 
highest quality components and 1% tolerance resistors are used throughout. 
Supplied complete with full constructional, circuit and operating instructions. 

MODEL 200 
20,000 O.P.V. Muhimeter. Features 
24 measurement ranges with mirror 
scale. Large 3 x tin meter. Full 

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

DCV: 0-0.6 -6 -30- 120 -600- 1,200V at 20K /OPV. ACV: 
0 -6-30- 120-600- 1,200V at 10K /OPV. DC Current: 0-043-0 - 
600mA. Resistance: 0-10K 100K- 1M -10M /ohms 01145110- 
51K-56K at mid -scale). Capacitance: 0.6O5 -04F (AC 
6V range). Decibels -20 to {63dß. Output: 0-060 
blocking capacitor. Uses two l -5V (U7 type) batteries, 
Black bakelite cabinet -Size 5}x31x thin. Complete with 
test leads. 

KIT PRICE ONLY 91/- Post 3/6 

OTHER GARRARD UNITS FROM 
STOCK 

AUTOCHANGERS 
SL72B £24 19 0 

2025TC with stereo cartridge £0 19 0 

3000 complete with STAHC stereo 
cartridge £9 19 0 
SL65B £15 10 0 
SL95B £35 0 0 

SL75B £20 O 0 

SINGLE PLAYERS 

SPECIAL 
OFFER SL -55 
One of the famous Garrard Synchro- 
Lab Series. Takes 8 L.P.s. Four- 
speed auto -changer; Incorporating a 
tubular pickup arm and adiustable 

AP 75, £16.10.0 AP75 with AD76K 
stylus force .Wired for Mono and Stereo. 
NOW AT LASKY'S SPECIAL PRICE. mag -cart., £21.10.0 401 Transcription Complete with SONOTONE 9TÁ Unit £20.0.0 STEREO CARTRIDGE. 

BASES AND d 
60 STypeWB and WBS for AT Mb 202 C, 3000, SL65B, S 55 02 

SP25 -Mk. Il. Price WBt £3 16.6. WBS £5.12.6. Type WB4 for models SL72B, 
SL75B. SL95B Price £5.12.6, Perspex covers: SPC1 for WBI .£3.14.1. SPC4 
for WEN and WB5 (allows unit to be played with the cover in place) -Price 



L COOPMT -65 SPECIAL OFFER 
EXCLUSIVE HI-FI STEREO TUNER AMP. OFFER 
THE MT -65 CHASSIS 
Solid state AM /FM multiplex tuner with FET front -end /17 -I -17 watts stereo amplifier by world 
famous manufacturer. Frequency response 20- 45KHz. Inputs -2.3mV mag. p/u and 140mV 

tape play. Tape record output. Controls: Left /right volume, bass, treble, loudness, monitor. 
Tuning meter and stereo beacon. Stereo 'phone jack. Machined stainless steel front panel. 
Overall size 20x 3Ix 16in. List Price £75. 

I SPECIAL PRICE £66.0.0 CARRIAGE 

i 
DE -LUXE " COMPACT" PACKAGE OFFER 
MT -65 Chassis L75 0 0 
GARRARD AP -75 3 -speed Single Player £23 16 7 
AUDIO DEVELOPMENT AD -96K Magnetic Cartridge E5 18 6 

2 WHARFEDALE DENTON Speaker Systems E36 0 0 

"Compact" Teak Cabinet (as shown) E7 10 0 

TOTAL RECOMMENDED LIST PRICE £149.5.1 

Sinclair 

LASKY'S 
PACKAGE 

PRICE 

Project 
BD 

Project 50 Is a range of modules which connect together to form a complete stereo 
amplifier. The modules are: 1. 2-30 high gain power amp. 2. Stereo -0 pre -amp. 
control unit. 3. The PZ -5 unstabilised and Pli stabilised power supplies. A complete 
system comprises two Z -30'e, one Stereo-60 and a PZ -5 or P2-6. 

STEREO 60 SPECIFICATION 
Input sensitivities: Radio up to 3mV, Magnetic Pick -up 3mV: correct to R.I.A.A. curve 
*1d6; 20 to 25,000Hz. Ceramic Pick -up up to 3mV: 
Auxiliary up to 3,0V Output: 1 volt Signal to noise: fp t 
better than 70dB Front panel: brushed aluminium ive e Post 3/6 
with black knobs and controls 5 Size: 81/4 x 11/2 x 4in. 

Z -30 SPECIFICATION 
Power output:15w.R.M.S. into 8 ohms using a 35 voltsupply Frequency response: 

30 to 300,000Hz ± tdB Distortion: 0.02% 5 Signal to noise: better than 7006 Input 
sensitivity: 250mV into 100 K shins Loudspeaker imp: 
3 to 15 ohms 5 Power requirements: from 8 to 35V DC 
(The Z30 will operate from batteries if required) - $,s /- Post 3/6 
Size: 3h x 21/4 x shin. 

30V unstabilised -sufficient to drive two 

PZ5Z -30's and a Stereo 60 for domestic 90/. Post 2/6 
N applications. 

35Y stabilised - ideal for driving two 
Z0's and e Stereo 60 for low efficiency 1E7. 10.0 PZ6 Post 2/6 o speakers. 

PACKAGE PRICE andeone0PZ 5 
f 1 9.5.0 Post 10/- 

INTERNATIONAL 
MAGNETIC RECORDING TAPE FROM THE U.S.A. 
AT LASKY'S RECORD LOW PRICES 
Sin. Message tape. 150ft 2 6 

3ìn. Message tape. 225ft. 3 9 

3in. Message tape, 300f'. 7 6 

3y in. Triple play, 600ft Mylar 10 0 

5in. Double play, 1200ft. 15 0 

5in. Long play, 900ft. Acetate 10 0 

5in. Standard play 60011. 8 8 

Stain. Double play, 1800ft. Mylar . 22 6 

544in. Long play 1200ft. Acetate . 15 0 

5- in. Standard play 900ít. PVC 12 6 

51/4in. Long play, t200ft. Mylar 15 0 

51/4in. Triple play, 2400ft. 35 0 

7in. Standard play, 1200ft 
Acetate 12 6 

7in. Standard play, 1200ft. 
Mylar 12 6 

7in. Long play, 1800ft. Mylar 19 6 

7in. Double play, 2400ft. Mylar 25 0 

7in. Long play 1800ft. Acetate 15 0 

7in. Triple play 3600ft. Mylar 50 0 

P. & P. 1/- extra per reel, 4 reels and over Post Free. Special quotes for quantities. 

=1 Oki 5ky-'s MCP Mk, Cis 1C11 Li1 it c 

£129. 0.0 U.K.:cage£3 
Al l units avairrialable 

.0.0 
separately 

EXCLUSIVE 
DIGITAL CLOCK 

SCOOP! 
MADE ESPECIALLY 
FOR LASKY'S BY 
FAMOUS MAKER 
MAINS OPERATION 
12 HOUR ALARM 
AUTO "SLEEP" 
SWITCH 
HOURS, MINUTES 
AND SECONDS 
READ -OFF 

SHOCK AND FORWARD AND 
VIBRATION BACKWARD TIME 
PROOF ADJUSTMENT 
BUILT IN SILENT OPERATION 

SPECIAL QUOTATIONS ALARM SYNCHRONOUS 
FOR QUANTITIES BUZZER 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 dual- 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 adjustment. 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., 
at any pre -set time up to 60 min. and in conjunction with the AUTO setting will 
switch on the appliance again next morning. 
The clock measures 4IWx 1IHx 3 (overall from front of drum to back of 
switch). SPEC: 210/240V AC, 50Hz operation; switch rating 250V, 3A. Com- 
plete with instructions. HUNDREDS OF APPLICATIONS. 
COMPLETE WITH KNOBS. 

LASKY'S PRICE £6.19.6 Post 3/6 

AUDIO DEVELOPMENT 
AD-309 K 

The new 
AUDIO DE- 
VELOPMENT precision counCer- 
balanced pick- 
up arm - ready 
feted with the 
outstanding 
AD -76K magnetic 
cartridge is constructed of brass throughout, heavily chrome- 
plated; uses needle and miniature ballrace bearings; both 

r 
and One balance adjustment is provided. The fixed head 

has standard tin. mounting centres and is finished in black enamel 
with chrome lifting spur. Completely wired, with all fixing nuts and washers. Arm rest 
also supplied. Tech. details: Overall length 285mm; needle to pivot length 223mm; 
offset angle 24 ; overhang 10mm. Requires single 7 /I6in. dia. mounting hole. 

PRECISION PICK -UP ARM 
COMPLETE WITH AD -76K 

MAGNETIC 
CARTRIDGE 

LASKY'S PRICE 18.19.0 Post 3/6 

207 EDGWARE ROAD, LONDON, W.2. Tel: 01 -723 3271 HIGH FIDELITY AUDIO CENTRES 

33 TOTTENHAM CT. RD, LONDON, WtP 9RB. Tel: 01-636 2605 42 -45 TOTTENHAM CT. RD, LONDON, WIP 9RD. Tel: 01-580 2573 

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

109 FLEET STREET, LONDON, E.C.4. Tel: 01 -353 5812 118 EDGWARE ROAD, LONDON, W.2. 

152/3 FLEET STREET, LONDON, E.C.4. Tal: 01-353 2833 Open audavSaturdayearlyclosing1p .mThursday, 

Saturday Open day 

I 
early 

ERS ANDmCORRESPONDENCE TO: 3 -15 CAVELL STREET, TOWER HAMLETS, LONDON, El. 2BN Tel: 01 -790 4821.. 

Tel: 01 -723 9789 
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This MONTH'S Best Buy .. . 

AKG K50 Dynamic 
Stereo headphones 
Complete with spare ear muffs. 

// Total \ Our a O ) 6 lvalue £10 /8/0(1.1 Price £5.18. 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 fit the head gently and do not shift * Earpieces fit ears snugly (Cardanic 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 (i), preserving the lower bass notes and brilliant treble tones without causing any strain to the listener. 

*+.... 
..:. 

SP25 
Plus"- kll £10,19,6 
carriage 

Normal price £15.11.4 
Single record playing 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 din plug, 10/6 extra. 
AP75 Complete with base and 
cover £25 plus 151- carriage. 

PLUGS ? rt il.11ll 

CE-----r 
1 ((((ve 

Pa , 1075 
Pack 1083- Pin Din .. .. 3/6 
Pack 135 kk" Jack .. .. 
Pack 130; o " Jack Stereo .. 9/6 
Pack 103 
Pack 100 Phono m Plugr 

Plug 
1/3 

Pack 2303- Pis Socket 4/6 
Pack 236 5 -Pin Socket 6/- 
Pack 234 Loudspeaker Socket.. 6/- Readmade Leads 
3 -pin to 3 -pin Din .. .. 12/6 
3 -pin to open end .. .. 10 /6 
5 -pin to 5 -pin Din .. ., 16/_ 
5 -pin to open end .. 13/- 
5 -pin to 4 phono plugs .. . 18/6 
All leads approx. Eft. in length. 
Posi free, by return. 

a PLINTH & COVER £5.5.0 
Unbeatable Value plus 101- p. & p 
Suitable for AT60; SP25; 3000; 2500; 3500. Superb .- - . 'finish. Spindle can be left in position with cover on. Cover of neutral smoke tint perspex. 
Also available for AP75; SL99; SL75 £6.17.6 plus 
10/- Carr. 

Replacement Stereo 
DIAMOND 
8TA 9TA 9TAHC 
GP91 ST4 ST9 15/. 
EV26 GC8 
others on request p. 

COUntdOWn SP 
Teak Cabinet , 

£`12 Insurance 
6 cart. 

A speaker of out- 
standing specifi- 
cations and tech- 
nical merit. Solid 
teak cabinet size: 14 "x10 
Originally designed for 
Countdown stereo budget 
but now available separately. 

STYLI 

each 
&p. 1/6 

AKER 

1w %fit 
rd 

' 

"x6'. 
use with 

system 
our 

EMI lOw matched 
loudspeaker set 450 

Our price 75/- inc. 5/- P. & P. 

13 # "x8* "elliptical loud - 
speaker and indepen- 
dent high frequency 
units with associated 
crossover network. Fre- 
quency range 55 to 
13000Hz. The cone of :- 
the bass unit has a sur- 
round designed for high 
travel giving freedom from distortion 

wen operas d at 
low frequencies. 

lso 
Frequency range: 
20 to 20,000Hz. £7.10.0. 
Normal price £12.10.0 plus 8/- p & p 
Also 150 KIT 10W 
3, 8 or 15 ohms 50 /- plus 8l -p& p 

;.r.rttel 
SINCLAIR Project 60 

SAVE nearly E5 Normal price £23.18.0d. 

Designed for building into 
etc., complete with 101 - 

two Z30 Output stages carr. 
unit. Send S.A.E. for full technical brochure. 

SAVE 6gns. Our price 23gns. 

--1'- 
(20 watt) and power supply 

SINCLAIR 2000 AMPLIFIER 

Magnetic cartridges 
Diamond 
styli 
plus 2/6 p. & p. 
Today's value £6. 
Stylus replacement 
can be carried out without removing 
cartridge. Fully guaranteed. 

SONOTONE 
Cartridges... 

(fitted Diamond Styli) 
(Ceramic) list price 82/- 

Sensitivity: 9TA 80mV 47/6 9TAHC 55mV /cm /sec VV 

rms minimum at 45. at plus 
1,000Hz measured on 2/6 
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. Tel: "01- 8881662 
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JACKSON 
the big name in PRECISION components 

MINIATURE TUNING CAPACITORS 

The Jackson '0' range 
contains six basic types of 
different air -dielectric 
tuning capacitors with a 

wide variation of capacities 
available in each type. In 
addition, there are optional 
extras such as concentric- 
spindle slow- motion drives, 
built -in trimmers and 
plastic covers. The 
maximum capacitance per 
section ranges from 12, 18 or 24 pF for FM types to 420 
pF for AM types. 

* Type 00 miniature twin capacitor at £0.70 (14/ -) each * Type OFM two -gang for FM at £0.77f (15/6) each * Type 0 two -gang for AM at £0.77; (15/6) each 

TYPE "00" 

Write for literature 

JACKSON BROS. (LONDON) LTD. (Dept. P.W.) 
KINGSWAY -WADDON, CROYDON, CR9 4DG 
Phone Croydon 2754 -5 (01 -688) Grams: Walfilco, Croydon 
U.S. Office: -M. SWEDGAL 
258 Broadway, New York. N.Y. 10007 

BUILD YOUR CIRCUITS 

on 

VEROBOARD 
-the Universal Wiring Board - 
obtainable from your local Retailer 
Trade enquiries to: 
NORMAN ROSE (ELECTRICAL) LTD. 
8 St. Chad's Place, Gray's Inn Road, London, W.C.1 
Technical enquiries to: 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hants 

FREE LISTI 
SEND S.A.E. 

FOR BUMPER FLOG. 
LIST 

TECHNICA L 

TRADING 

7f ARUNDEL (Te/. 23975) 
15.17 Queen Street * SOUTHSEA 
2 Clarendon Road * PORTSMOUTH (Tel. 22034) 
350 -352 Fratton Road * SOUTHAMPTON 
72 East Street (Tel. 25851) * BRIGHTON (Tel. 23975) 
6 Queen's Road 

FANTASTICALLY POPULAR * JASON TAPE * 
We offer you fully teas6üed polyester mylar 
and P.V.C. apes of identical quality M41, wide 
range recording characteristics an top grade 
apes. Quality control manufacture. They 
are truly worth a few more coppers than 
acetate, sub -standard, jointed or cheap imports 
TRY ONE AND PROVE rr YOURSELF. 

Standard Play Long Play 
3in. 150ft. 2/3 3in. 225ft. 2/9 
4in. 300ft. 4/6 4in. 450ft. 5/6 
5in. 600ft. . 7/6 5in. 900ft. 10/6 
554 in. 900ft. -10/6 544in. 1,200ft. 13/- 
lin. 1,200ft. 12/6 7in. 1,800ft. 18/6 

Double Play 
lin. 300ft. 4/- 

Triple Play 
4in. 900ft. 13/- 

4in. 600ft. 8/- 5in. 1,800(1. 25 /- 
5ín. 1,200ft. 15/- 544 in. 2,400ft. 34/- 
544 in. 1,800ft. 19/6 7ín. 3,600ft. 4//- 
lin. 2,100ft. 27/- Quadruple Play 

3in. 600ft. 8/6 
Postages t/- reel. 
Post Free less 5% on three reels. 
Quantity and Trade eaquirks asked. 



TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose D/B oscilloscope. 
T.E. 2 cps -750 Kc /s. 
Bandwidth 5.5 Mc /s. 
Sensitivity 33mV /CM. 
Operating voltage 0/110/ 
200/250V. A.C. Supplied 
in excellent working con- 
dition. £22.10.0. 
Carriage 30/-. 

AVO CT471A MULTIMETER 
Battery operated, fully transistorised. 
Sensitivity 100mû /v. 
Measures AC /DC Voltages 12mV to 1,200v. 
AC /DC Current 12uA to 1.2 Amp. 
Resistance 12 ohm to 120 ml) 
HF, VHF, UHF Voltage with multiplier 
4v to 400v up to 50 Mc/s, 40m V to 4v up to 
1,000 Mc /s. 
Offered in perfect condition. 
£55 each. Carr. 10/- 

CRYSTAL CALIBRATORS N0. IO 

Small portable 
crystal controlled 
wavemeter. Size 
7 x 7t x 4ín. 
Frequency 

r 
nge 

500 Kc /s- 10 Mc/s 
(up to 30 Mc /s on 
harmonics). 
Calibrated dial. 
Power require- 
ments 300V. D.C. 
15mA and 12V 
D.C. 0.3A. 

Excellent condition. 89/6. Carr. 7/6. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7 -8 Me /s. 
Operation on 6 volts D.C. 
Ideal for amateur use. 
Available in good used con - 
dition. £5.19.6. Carr. 7/6. 
Or brand new. £7.19.6. 
Carr. 7/6. 

B.C. 221 FREQUENCY METERS 
latest release 125 KHz -20 MHz. Excellent 
condition. Fully tested and checked and 
complete with calibrator charts. 
627.10.0 each. Carr. 101- 

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. Incor- 

porates precision dial, level meter, precision 
attenuator 1p.V- 100mV. Operation from 12 
volt D.C. or 0/110/200/250 volt A.C. Size 
12 x s} x 9in. Supplied in brand new con- 
dition complete with all connectors fully 
tested. £45. Carr. 20/ -. 

AVO CT.38 ELECTRONIC 
MULTIMETERS 

High quality 97 range instrument which 
measures A.C. and D.C. Voltage. Current, 
Resistance and Power Output Ranges D.C. 
volts 25omV- 10,000v. (10 meg 12 -11 Omeg 12 

input). D.C. current 10µA -25 amps. Ohms, 
0 -1,000 meg S2 A.C. volt 100mV. 250V 
(with R.F. measuring head up to 250 Mc /s) 
A.C. current 10µA -25 amps. Power output 
50 micro -watts -5 watts. Operation 0/110/ 
200/250V. A.C. Supplied in perfect condition 
complete with circuit lead and R.F. probe. 
£25. Carr. 15/ -. 

ADMIRALTY 62B RECEIVERS 
High quality 10 valve 
receiver manufactured 
by Murphy. Coverage in 
5 bands 150 -300 Kc /s, 
560 Kc's- 1.5Mc /s; 3.9- 
30.5 Me /s I.F. 500 /Kc /s. 
Incorporates 2 R.F. and 
3 I.F. stages, bandpass 
filter, noise limiter, 
crystal controlled B.F.O. 
calibrator I.F. output, 
etc. Built -in speaker, 
output for phones. Oper- 
ation 150/230 vol A.C. 

Size 190 x 132 x 16in. Weight 1141b. 
Offered in good working condition. 222.10.0. 
Carr. 30/ -. With circuit diagrams. Also 
available B41 L.F. version of above, 15 KO- 
700 Kc /s. 617.10.0. Carr. 30/ -. 

TO -3 PORTABLE OSCILLOSCOPE 
3ín. tube. Y amp. Sensiti- 
vity 0.1v p -p /CM. Band- 
width 1-5 cps -1.5 MHz. 
Input imp. 2 meg LI 25pF 
X amp. sensitivity 0.9v. 
p -p /CM. Bandwidth 1.6 cps 
-800KHz. Input imp. 2 

meg Q 20pF. Time base. 
5 ranges 10 cps -300 KHz. 
Synchronization. Internal/ 

external. Illuminated scale 140 x 215 x 330 
mm. Weight 159 lb. 220/240V. A,C. Supplied 
brand new with handbook. 637.10.0. Carr. 
10/ -. 

SEW ?MIL v- EVEN 
USED EXTENSIVELY BY INDUSTRY, 

TRY, GOVERNMENT 
DEPARTMENTS, 

LOW COST QU ÓTH E IVERGE 
OVER 

ORDERRANGES 
IN STOCK 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC 

METERS 

TYPE SW.I00 
100 x 80 mm. 

50µA 69/6 
50 -0 -50µA 67/6 
100µA 6716 
100 -0 -100µA 65/- 
500µA 62/6 

*1mA 59/6 

20V.D.0 59/6 
50V. D.C 59/6 
300V. D.C. 59/6 
1 amp. D.C 59/6 
5 amp. D.C. 58/6 
300V. A.C 59/6 
VU Meter 75/- 

BAKELITE PANEL 
METERS 
TYPE S -80 

80 mm. 
square fronts 
50µA - 62/8 

596 
100µA 

0¡zA 
59%6 

100-0-100µA 57/6 
500µA 52/6 
lmA 49/6 
20V. D.0 49/6 

50V. D.0 49/6 
300V. D.C 49/6 
1 amp. D.C 49/6 
5 amp. D.C 49/6 
300V. A.C 52/6 
VU Meter 67/8 

"SEW" CLEAR PLASTIC METERS 
Type MR.85P. 4 }in. x 4;in. fronts. 

50mA 52/- 
100mA 52/- 
500mA 52/- 
1 amp 52/- 
5 amp 52/- 
15 amp. 52/- 
30 amp. 52/- 
20V. D.C 52/- 
50V. D.C 52/- 
150V. D.C 52/- 
300V. D.C. 52/- 
15V. A.C 52/- 
300V. A.C 52/- 
S Meter lmA 57/6 
VU Meter 72/- 
1 amp. A.C.* 52/- 
5 amp. A.C.* 52/- 
10 amp. A.C.* 52/- 
20 amp. A.C.* 52/- 
30 amp. A.C.* 52/- 

50µA 72/- 
50-0.50µA 62/- 
100µA 62/- 

200 A 
OOµA 

57/6 
500{zA 55/- 
500-0-500µA 52/- 
1mA 52/- 
1-0-1mA 52/- 
5mA 52/- 
10mA 52/- 

Type MR.52P. 2;in. square fronts. 

50µA 62/- 10V. D.C..... 40/- 
50- 0.50µA 52/- 20V. D.C..... 40/- 
100µA 52/- 50V. D.C... . 40/- 
100 -0 -100µA 47/6 300V. D.C... 40/- 
500µA 45/- 15V. A.C..... 40/- 
1mÁ 40/- 300V. AR.... 40/- 
5mA 40/- 5 Meter lmA 42/- 
10mA 40/- VU Meter .. 62/- 
50mA 40/- 1 amp. A.C.* 40/- 
100mA 40/- 5 amp. A.C.* 40/ 
500mA 40/- 10 amp. A.C.* 40/- 
1 amp. 40/- 20 amp. A.C.* 40/- 
5 amp. 40/- 30 amp. A.C.* 40/- 

Type MR.65P. S;in. x 3 }in. fronts. 

50µA 67/0 10V. D.0 42/- 
50 -0 -50µA .. 55/- 20V. D.C 42/- 
100µA 55/- 50V. D.0 42/- 
100 -0 -100µA 52/- 150V. DC. 42/- 
200µA 52/- 300V. D.C. .. 42/- 
500µA 47/6 15V. A.C..... 42/- 
500 -0 -500µA 42/- 50V. A.C..... 42/- 
1mA 42/- 150V. A.C. .. 42/- 
5mA 42/- 300V. A.C... 42/- 
10mA 42/- 500V. A.C... 42/- 
50mA 42/- 5 Meter lmA 47/8 
100mA 42/- VU meter .. 67/6 
500mA 42/- 50mA A.C.11 42/- 
1amp. 42/- 100mA A.C.* 42/- 
5 amp. 42/- 200mA A.C.* 42/- 
10 amp. 42/- 500mA A.C.* 42/- 
15 amp. 42/- 1 amp. A.C.* 42/- 
20 amp. 42/- 5 amp. A.C.* 42/- 
30 amp. 42/- 10 amp. A.C.* 42/- 
50 amp. , 47/6 20 amp. A.C.* 42/- 
0V. 30 amp. A.C.* 42/- 

*MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

Type MR.38P.. 1 21/82m. square fronte. 
200mA 27/6 

...._-_....... 40:- 
50-0-504A 37/8 
100µA 37/6 
100-0-100µA 35/- 
200µA 85/- 
500µA 30/- 
500-0-500µA 27/6 
1mA 27/6 

27/6 
2mA 27/6 
5mA 27/6 
lOmA 27/6 
20mA 27/8 
50mA 27/6 
100mA 27/6 
150mA 27/6 

300mA 27/6 
500mA 27/6 
750mA 27/6 
1 amp. 27/6 
2 amp. 27/6 
5 amp. 27/6 
10 amp. 27/6 
3V, D.C. 27/6 
10V. D.C 27/6 
15V. D.0 27/6 
20V. D.C 27/6 
100V. D.C. 27/8 
150V. D.C. 27/8 
300V. D.C. 27/8 
500V, D.C. 27/8 
750V, D.C. 27/6 
15V. A.0 27/8 
50V. A.C 27/6 
150V. A.C. 27/6 
300V. A.C. 27/6 
500V. A.C. 27/6 
S Meter lmA 32/- 
VU meter 42/- 

Type MR.45P. 2fn. square fronts. 
50µA 45/- 5 amp 30/- 
50 -0 -50µA .. 42/- 10V. D.0 30/- 
100µA 42/- 20V. D.C..... 30/- 
100.0 -100µA 37/6 50V. D.C..... 30/- 
200µA 37/6 300V. D.C. .. 30/- 
500µA 32/- 15V. A.0 30/- 
500 -0 -500µA 80/- 300V. A.C 30/- 
1mA 30 /- 5 Meter lmA 37/6 
5mA 30/- VU meter .. 45/- 
10mA 30/- 1 amp. A.C.* 30/- 
50mA 30 /- 5 amp. A.C.* 30/- 
100mA 30/- 10 amp. A.C.* 30/- 
500mA 30/- 20 amp. A.C. 5 30/- 
1 amp. 80/- 30 amp. A.C.* 30 /- 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 32io. square fronts. 
500mA 35/- 
1 amp. 35 - 
5 amp. 35/- 
15 amp. 35/- 
30 amp. 89/- 
50 amp. 35/- 
5V. D.C 35/- 
10V. D.C 35/- 
20V. D.C ß0/- 
50V. D.0 35/- 
150V. D.C. 35/- 
300V. D.C , 85/- 

25µA 70/- 30V. A.C.* .. 35/- 
50µA 47/6 50V, A.C.* .. 35/- 
50 -0 -50µA 45/- 150V. A.C. *.. 35/- 
100µA 45/- 300V. A.C. *.. 35/- 
100.0 -100µA 45/- 500mA A.C.* 35/- 
500µA 42/- 1 amp. A.C.* 35/- 
lmA 35/- 5 amp. A.C.* 35/- 
1.0-1mÁ 35/- 10 amp. A.C.* 35/- 
5mA 35/- 20 amp. A.C.* 35/- 
10mA 35/- 30 amp. A.C.* 35/- 
50 4 35/- 50 amp. A.C.* 35/- 
100mA 35/- VU meter .. 82/- 

EDGWISE METERS 
Type PE.70. 3 17/32in. x 1 15/32in. x 

2; in deep. 
50µA 60 /- 500µA 52/- 
50 -0 -50µA 57/6 lmA 47/6 
1000A 57/6 300V. A.C... 47/6 100 -0 -100µA 55/- 
20011A 55/- VU meter .. 65/- 

SEND FOR ILLUSTRATED BROCHURE ON SEW PANEL METERS- DISCOUNTS 
FOR QUANTITIES 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
available ex- stock. Single hole fixing, ',in, dia. shafts. Bulk quantities 
available. 
25 WATT. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohms, 14/6, P. & P. 1/6. 
50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 21/- P. & P. 1/6. 

100 WATT. 1 /5/10125/50/100 /250/500/1000 or 2500 ohms, 27/6 P. a P. 1/6. 

FTC -401 TRANSISTOR TESTER 
Full capabilities for mea- 
suring A, B and ICO. 
NPN or PNP. Equally 
adaptable for checking 
diodes. Supplied com- 
plete with instructions, 
battery and leads. 66.19.8 
P. & P. 31 -. 

MARCONI TF142E DISTORTION FACTOR 
METERS. Excellent condition. Fully tested. 
£20. Carr. 15/ , 

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

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
152 -11.1 meg Sa 

6 Ranges f 1% 
L.1 µ H - 111 
HENRYS 6 Ran- 
ges -2% C. 10pF } 111omFd. 6 

Ranges lr2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges 4 1%. Bridge voltage at 
1,000 cps. Operated from 9 volts. 100µA. 
Meter indication. Attractive 2 tone metal 
ease. Size 71 x 5 x 2in. £20. P. & P. 5/ -. 

1-d..1 ' 
I 

COSSOR 1049 DOUBLE BEAM 
OSCILLOSCOPES 

D.C. coupled. Band width 1Kc /s. Perfect 
order. £25. Carr. 30/ -. 

TE -20D RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Kc /s -500 Mc /s on 
6 bands. Directly cali- 
brated Variable R.F at- 
tenuator, audio output. 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tions. £15. Carr. 7/6. 
Size 140 x 215 x 170 
MM. 

LELAND MODEL 27 BEAT FREQUENCY 
OSCILLATORS 

Frequency 0 -20 Kc /s. on 2 ranges. Output 
50052 or 5k 52. Operation 110/250V. A.C. 
Supplied in perfect order. 612.10.0 Carr. 10 / -. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20c /s to 200 
Ws on 4 bands. 
Square: 20c /s to 
30 kc /s. Output 
impedance 5,000 
ohms, 200/250V. 
A.C. Supplied 
brand new and 
guaranteed with 
instruction man- 

ual and leads. 616.10.0. Carr. 7/6. 

MARCONI TF885 VIDEO OSCILLATORS 
0 -5 me /s Sine SquareWave £45. Carr. 20/ -. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2000 mFd 
2 ohms 200 meg - r° 
oluns.Also checks,. 
impedance, turne ®Wu 
ratio, insulation, 
200/250V. A.C. 
Brand New 
617.10.0 
Carr. 7/6. 

270° 500 MICROAMP METER 
Incorporated in Radio Altitude Indicator 
1D- 14APN. Ideal for rev. counter etc. 15/8. 
P. & P. 3/ -. 

ADVANCE TEST EQUIPMENT 
Brand new boned in original sealed cartons 
215. AUDIO SIGNAL GENERATOR. 
15 c/s to 50 Kc /s. Sine wave. Output 600 
ohms or 5 ohms 230.0.0. 
VM79. UHF MILLIVOLT METER. 
100 Reis to 1.,000 Mc /s. AC. 10mV to 3v. 
DC. 10 mV to 3v. Current 0.01 uA to 0.3 
mA. Resistance 1 ohm to 10 megolun. 
£125.0.0. 
TT1S. TRANSISTOR TESTER. Full range 
of facilities for testing PEP or NPN tran- 
sistors in or out of circuit. 
237.10.0. Carriage 10/- per item. 

MARCONI TF I95M BEAT FREQUENCY 
OSCILLATORS 

0 -40 kc /s. £20. Carr. 30/ -. 

G. W. SMITH 
8, CO (RADIO) LTD. 

Also sëe next two pages 
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SEMI -CONDUCTORS/ VALVES 
BRAND NEW & FULLY GUARANTEED 

TRANSISTORS 
IN914 1/8 AC176 5/- BSY95A 3/- 
134001 1/6 AC187 6/- BY100 3/6 
1N4002 1/6 AC188 6/- 13Y124 3/- 
dN4003 2/- ACY17 8/- BY126 3/- 
134004 2/- ACY18 5/- BY127 4/- 
134005 2/6 ACY19 5/- BYZ10 8/- 
1N4006 3/- ACY20 4/6 BYZ11 7/- 
134007 4/- ACY21 9/6 BYZ12 6/- 
IN4148 1/8 ACY22 3/6 BYZ13 5/- 
IN5054 4/6 ACY28 3/6 51J480 19/8 
2G301 4/- ACY40 3/- MJ481 25/- 
2G302 4/6 AD140 10/- MPF102 8/6 
2G303 5/- AD149 10/- MPF103 7/- 
2G306 7/6 AD161 7/6 MPF104 7/6 
2G308 6/- AD162 7/6 MPF105 8/- 
20309 6/- AF114 6/6 NKT213 5/- 
2G371 4/8 AF115 6/- NKT214 8/- 
20,374 5/6 AF116 6/6 NKT216 7/6 
20381 5/- AF117 5/- NKT217 8/- 
23696 3/8 AF118 12/6 NKT224 4/6 
2N697 3/6 AF119 4/- NKT241 5/6 
2N698 8/6 AF124 5/- NKT261 4/- 
2E706 2/- AF126 3/6 NKT271 5/- 
2N706A 2/6 AF127 3/6 NKT272 5/- 
23708 3/- AF139 6/- NKT274 4/- 
23914 4/8 AF178 9/8 NKT275 5/- 
23916 4/6 AF180 10/6 NKT278 5/- 
23918 7/6 AF181 8/6 NKT281 5/6 
23929 4/6 AF186 8/- NKT403 
2N930 5/6 AF239 8/6 15/- 
231131 6/- ASY26 5/- NKT404 
231132 8/- ASY27 6/8 12/6 
2N1302 4/- A8Y28 5/- NKT405 
2N1303 4/8 ASZ17 8/6 15/- 
231304 5/- AUY10 19/8 NKT773 5/- 
231305 5/- BAY31 1/6 NRT10439 
2N1306 5/- BC107 2/6 7/6 
2N1307 5/- BCI08 2/8 0A5 3/- 
231308 6/- BC109 2/6 OA10 5/- 
231309 5/- 130113 5/- 0A47 2/- 
2E1613 4/6 BC116 8/- 0A70 2/- 
331711 5/- BC125 11/- 0A79 2/- 
2N1889 6/6 BC126 11/- 0A81 2/- 
2N189310/- BC147 3/6 0A85 2/6 
23214715/- BC148 2/6 0A90 2/- 
2N216012/8 BC149 4/- 0A91 1/6 
232193 9/6 BC167 3/- 0A95 1/8 
2N2217 5/6 BC172 3/8 0A200 1/6 
232218 6/- BC177 7/6 OA202 2/- 
2E2219 6/6 B0186 7/8 0A210 3/6 
232368 3/6 BC182L 4/- 0C19 7/6 
2N2369 4/- BC184L 4/- 0C20 19/6 
2N2369A4/- BC212L 4/8 0022 9/6 
2N2484 4/- BCY30 5/- 0C23 10/- 
2N2613 7/- BCY31 8/- 0C24 10/- 
2N264610/6 BCY32 10/- 0025 7/6 
2N2904 6/- BCY33 4/- 0026 5/- 
232923 3/8 13CY34 5/- 0C28 12/8 
2N2924 3/6 BCY38 6/- 0C29 12/6 
2N2925 3/6 ECY42 3/- 0C35 10/- 
232926G 2/8 BCY43 4/- 0C36 12/6 
2N2926Y2/6 BCY7]. 8/- 0C41 5/- 
23292602/8 BCY72 3/6 0C42 8/- 
2E3053 51- BCZ11 7/6 0044 3/6 
2N305410/- BD121 13/- 0045 8/- 
2N3055 15/- BD123 18/8 0046 5/6 
2N3391A8/- BD124 12/- 0070 2/6 
233416 7/8 BF115 5/- 0071 3/- 
2N3570 2/8 BF117 9/8 0072 5/- 
2N3702 17/8 BF167 5/- 0073 8/- 
2573703 2/6 131.173 6/- 0074 8/- 
233704 3/6 BF180 7/6 0075 5/- 
233705 8/- BF181 7/6 0076 5/- 
233706 9/8 BF152 8/8 0077 8/- 
2N3707 8/- BF184 5/- 0078 4/- 
233708 8/8 BF185 5/- 0081 5/- 
233709 2/6 8E194 3/6 OC81D 4/- 
233710 2/8 BF195 3/- 0083 5/- 
233711 2/6 BF200 7/8 0084 5/- 
233819 7/- BF224 6/- 00139 5/- 
233903 7/- BF225 6/- 00140 7/8 
233904 7/- B2244 9/6 00169 4/- 
233905 7/6 BFX12 4/8 00170 5/- 
233906 7/8 BFX13 4/8 00171 8/- 
234058 8/8 BFX29 6/- 00200 7/6 
234059 5/- BFX30 6/6 00201 9/8 
234061 8/- 13FX44 7/6 00202 12/6 
234062 4/6 BFX85 8/- 00203 7/8 
234286 8/- BFX86 6/6 OC204 8/- 
234287 3/6 BFX87 6/6 00205 12/8 
234288 3/- BFX88 5/- 00207 15/- 
234289 3/8 BFY18 5/- OCP71 19/6 
234290 3/- 821,20 12/6 08212 10/- 
234291 8/- B21,50 4/8 03260 8/- 
2N4292 3/- BFY51 4/- P346A 5/- 
235354 5/6 82Y52 4/6 2L4001 2/9 
235355 5/8 85Y90 13/6 PL4002 8/- 
28102 5/- BSX19 3/6 PL4003 8/8 
25103 7/6 88X20 3/8 584004 8/6 
26104 7/6 88X21 7/6 PL4005 3/9 
40250 10/- 88X76 3/- PL4006 4/- 
40361 11/- 88Y26 8/6 PL4007 4/9 
40362 12/- 08Y27 4/- TI843 8/- 
AC107 7/6 BSY28 8/6 TI844 2/6 
AC126 5/- 139Y38 4/- TIS45 3/6 
AC127 5/- B8Y39 4/8 TI846 3/8 
AC128 5/- Be1(51 6/6 
AC154 3/- B81.56 18/- 

THYRISTORS 
PIV 50 100 200 300 350 400 
IA 5/- 5/8 7/6 8/- - 9/6 
3A 6/- 7/8 8/- 9/- - 10/- 
5A - 11/- 13/- - - 15/- 
7A - 11/- 18/- 14/- - 19/8 
100A - - - - 50/- 55/- 

042 6/8 
OBI 6/8 
OZ4 8/- 
I84 2/8 
IRS 7/- 
185 5/- 
IT4 4/8 
IU4 6/- 
IU5 9/8 
21121 8/8 
3Q4 8/- 
384 7/- 
3V4 8/- 
6R4 11/- 
6174 8/- 
5V4 8/- 
5Y3 8/- 
6E40 7/8 
6/3082 15/- 
6AC7 4/- 
6AG7 7/8 
6AK5 8/- 
6436 11/8 
6AL5 8/8 
6AM0 4/8 
6AQ5 6/8 
6AS6 8/- 
6AT6 5/- 
6AU6 5/- 
6AV6 8/6 
6BA6 4/8 
611E6 5j- 
613116 8/6 
6BJ6 8/6 
6BQ7A 7/8 
6BR7 17/- 
6BR8 18/- 
6BW6 18/- 
6BW7 13/6 
6BZ6 8/6 
6C4 8/- 
6CD6 23/- 
6086 10/- 
6CW4 12/6 
6F1 12/8 
MG 5/- 
6513 7/- 
6E14 12/- 
6215 11/- 
6518 8/- 
6E23 15/8 
6116 3/- 
6J4 9/6 
6J5 4/- 
6260 8/- 
6J6 3/6 
627 8/8 
6R8G 8/- 
68602 9/- 
6LD20 8/6 
6Q7 7/6 
6947 7/- 
68G7 6/- 
65,17 7/- 
6337 8/- 
651,7 8/- 
6837 5/8 
6007 8/- 
6234 12/8 
61,60 5/- 
61,602 8/8 
6X4 5/- 
6E50 5/8 
6X5GT 5/8 
1002 10/- 
10E1 18/- 
10213 11/- 
10P14 20/- 
12AT6 5/- 
12AT7 4/- 
124117 5/- 
12AX7 8/- 
12AV6 8/- 
121346 6/6 
12BE6 8/8 
1213117 6/8 
19AQ6 8/6 
20111 9/- 
2052 15/- 
2081 20/- 
2021 10/- 
2023 12/- 
20P4 20/- 
2025 20/- 
2586 7/8 

VALVES 
25Z4 8/- EL95 7/- 
25Z5 8/6 EM80 S/- 
2536 11/6 E5181 8/8 
30C16 15/- E5184 7/6 
30C17 18/- EM85 11/- 
30018 15/- EM87 11/- 
30E5 17/- EY51 8/- 
30F81 15/- EY86 8/- 
30E812 18/6 EY87 8/6 
30E814 15/6 EZ40 7/8 
301.15 17/- EZ41 9/- 
30817 17/- EZ80 5/8 
30P12 16/- EZ81 5/8 
30P19 15/- GZ32 9/6 
30PL1 15/8 GZ34 11/- 
30PL13 18/- KT66 27/8 
302814 17/- KT88 83/8 
3586 9/6 M014 8/- 
35W4 5/- PABC80 8/- 
35Z4 5/- PC86 11/8 
35Z5 7/- PC88 13/- 
50135 7/- PC97 888 
5005 7/- PC900 9/6 
80 9/- PC084 7/- 
85A2 7/8 PC085 8/- 
807 9/8 50088 12/- 
1625 8/- PCC89 10/8 
6763 13/- PCC189 11/- 
6146 30/- PCF80 6/8 
AZ31. 10/- PCF82 6/9 
CY3I 7/- PCF84 9/- 
DAF91 5/8 PCF86 11/- 
DAF96 7/9 205800 15/- 
D591 4/8 PCF801 10/- 
DF96 7/9 PCF802 10/- 
DK91 7/- PCF805 15/- 
DK92 9/- PCF806 13/- 
D396 8/- PCF808 15/8 
DL92 7/- PCL82 7/9 
DL94 8/- PCL83 18/- 
DL96 7/8 PCL84 8/9 
D3170 6/6 PCL85 9/8 
DY86 8/6 PCL86 9/6 
DY87 7/- PFL20011/- 
E8800 12/8 PL36 11/- 
E180F 15/- PL81 9/8 
EABC80 6/8 PL82 9/- 
EAF42 10/- PL83 8/- 
EB91 3/3 PL84 7/- 
E13041 10/8 PL500 15/- 
EBC81 8/8 PL504 18/- 
E8280 8/- PY32 11/- 
EBF83 8/6 PY33 12/6 
EBF89 8/6 PY80 8/8 
EBL2112/- 5Y81 8/- 
EC86 12/- PY82 8/- 
E088 12/- PY83 7/8 
ECC40 11/- PY88 8/- 
E0084 6/- PY800 10/- 
E0085 5/6 PY801 10/- 
E0088 8/- 1125 15/- 
ECF80 7/- 1126 15/- 
ECF82 7/- U50 8/- 
E0286 12/6 U52 8/- 
E01121 11/6 U191 14/- 
801135 12/- U281 8/- 
ECH4213/- U282 8/- 
E01481 5/6 1/301. 11/8 
Ecx83 8/8 17801 20/- 

UABC80 8/9 
UAF42 10/8 
118041 9/6 
UBC81 8/- 
1113580 7/3 
UBF89 7/- 
UCC84 9/9 
UCC85 8/- 
110580 10/6 
UCH21 11/- 
UCH42 13/- 
1101381 8/6 
UCL82 7/- 
UCL83 12/- 
UF41 10/- 
0280 7/6 
UF85 8/- 
0E89 7/- 
01,41 12/- 
01.84 8/8 
UY41 81- 
111485 6/- 
VR105/30 

5/8 
VR150/30 

5/- 

ECL80 9/- 
ECL82 6/6 
ECL83 12/8 
ECL86 8/6 
EF37A 8/- 
8E39 8/- 
8E40 10/- 
8241 12/8 
8542 14/- 
EF80 5/- 
8E86 7/- 
EF86 6/6 
8289 5/6 
EF91 4/6 
F.F92 7/8 
85183 6/8 
8E184 7/- 
E1190 8/- 
EL34 10/6 
EL33 17/8 
8841 11/- 
EL42 11/8 
EL81 10/- 
EL84 5/- 
EL85 8/3 
EL91 5/- 

SEND SAE FOR FULL LISTS! 
DISCOUNTS 10% on 12+ any one type. 
15% on 25+ any one type. 
Large quantity discounts on application. 
Postage: Semi -Conductors 1/6; Valves 3/ -. 

ZENER DIODES 
400mw. (3.3 to 33v) 3/ -; 1.5 watt (2.4 to 
200v) 4/ -; 40 watt (3.9 to 100v) 5/ -. 

INTEGRATED CIRCUITS 
L900 9/9; L914 9/9; L923 12/8; IC-10 50/-; 
SL403 42/6; MC1303 52/8; MC1304 55/-; 
24246 52/8; CA3005 25/8; CA3011 16/6; 
CA3052 28/8; FCH 131 10/-; F011161 10/-; 
FJ11141 108; FJH 10/-; 5211181 10/-; 
FJ11221 10/-; FJ11231 10/-; F211241 108-; 
F111251 10/-; FJJ121 17/6; FJJ131 17/8; 
FJJ211 25/-; FJY10110/-. 
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SAVE UP TO 33% OR MORE 
SEND S.A.E. FOR - 

DISCOUNT PRICE LISTS 
AND PACKAGE OFFERS! 

GARRARD - 

FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS 
40 Mk II stereo £8.8.0 SL72B 124.19.6 
2025T/C etereo 18.17.8 AP75 118.19.6 
3000 stereo 59.19.8 8875 525.19.8 
SP25 Mk IIY 811.15.0 SL75B £27.19.6 
0855 111.12.8 A70/11 

111.19.8 
470/11 525.0 

CL65B £l 4 £28.0.0 
item. 7/6 extra each tem. 

TEAK PLINTHS A PERSPEX COVERS 
1. For 5225, SL65, SL55, 3000, 2025 T/C 

2025, 1000. £4.10.0 
2. For AP75, 181.75, 0L95 £5.19.8. 
3. For 0525 etc. to operate with lid in place 

15.19.6. Carriage 7/6 extra each type. Full range of Garrard accessories available. 

SPECIAL OFFERS! 
Garrard SP25 MK III fitted Goldring 0800 GOLDRING GL69 /2 fitted Goldring G800 cartridge and wooden plinth and plastic cartridge complete with deluxe base and cover. Total list price £35. cover. Total list price 250.16.0. 

OUR 
I £20.79.6 1öí- 

OUR 
E £39 Carr. 

TELETON SPECIAL OFFER ! 
SINCLAIR EQUIPMENT 

Project 60. Package offers. 
o Z30 amplifier, stereo 60 pre -amp, PZ5 

power supply. 519.0.0. Carr. 7/6. 
Orwith PZ6 power supply 221. 

Carr. 7/6.2 x Z50 amplifier, 
stereo 60 pre -amp, PZ8 
power supply. 121.10.0. 

Carr. 7/6. 
Transformer for PZ8. 59/6 extra. 
Add to any of the above 24.17.8 for active 
filter unit and £16 for a pair of Q16 speakers. 
Project 60 FM Tuner 220.19.8 Carr 7/6. 
All other Sinclair products in stock. 

2000 Amplifier £23. Carr. 7/6. 
0000 Amplifier £38. Carr 7/6. 
Neoteric Amplifier 146. Carr. 7/6. 

CR1OT AM /FM STEREO TUNER AMPLI- 
FIER WITH MATCHING PAIR SA1003 
SPEAKER SYSTEMS. Output 4 watts per. 
channel. Excellent reception, AFC, built -in 
MPX. Cer /XTAL Input. Total List £50/58-. 
OUR PRICE 229/19/0, Carr. 12/6. 
Also available with Garrard 2025T/C Record 
Changer, Plinth, cover and stereo cartridge. 
Ready wired. £45, Carr. 20/ -. 

TAPE CASSETTES 
Top quality in plastic library boxes. 
C90 60 min 8/6, 3 for 24/8 
C60 90 min 12/6, 3 for 88/- 
C120 120 min 15/ -, 3 for 43/6 
Cassette Head Cleaner 11/3. Post Extra. 

ECHO HS -606 STEREO HEADPHONES 
Wonderfully com- 
fortable. Light- 
weight adjustable 
vinyl headband. 
Eft. cable and 

stereo 
jack plug. 

25- 17,000 cps. 8 
ohm imp. 67/6. 
P. Sr P. 2/6. 

TELETON SAQ203E 
STEREO AMPLIFIER 

Solid state, 19W 
per channel music 

ower. 6W r.m.s. 
inputs for mag. 

e amie tuner, aux. 
OP ICIAL PRICE £20. Carr. 7/6 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Discount on quantities. 
3in. 225ft. L.P. acetate 8/8 
3 145. 600ft. T.P. mylar 10 /- 
5in. 600ft. std. plastic 8/8 
Sin. 900ft. L.P. acetate 10 /- 
5in. 1,200ft. D.P. mylar 15/- 
5 #in. 1,200ft. L.P. acetate 12/8 
52ín. 1,200ft. L.P. mylar 18/- 
68ín. 1,800ft. D.P. mylar 22/8 
5 #in. 2,400ft. T.P. mylar 89/8 
Tin. 1,200ft. std. acetate 12/8 
7in. 1,800ft. L.P. acetate 15/- 
7in. 1,800ft. L.P. mylar 20/- 
7ín. 2,400ft. D.P. mylar 25!- 
71n. 3,600ft. T.P. mylar 45/- 
Postage 2/ -. Over £3 post paid. 

Co. (RADIO) LTD. 

HOSIDEN DH -08S DE -LUXE STEREO 
HEADPHONES 
Features unique mech- 
anical 2 way units and 
fitted adjustable level 
controls. 8 ohm im- 
pedance. 20- 20,000cps. 
Complete with spring 
lead A stereo jack plug 
17.19.8. P. A P. 2/6. 
* TRANSISTORISED FM TUNER 

o TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6x4x2 }in. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9 V battery. Coverage 
88- 108Mc /s Ready built ready for use. Fan- 
tastic value for money. 28.7.6. P. A P. 2/6. 
Stereo multiplex adaptors 99/6. 

batest 
Catalogue 

Our latest obey , details tit a 
comprehensive range of HI -FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 
VALUE 10/- 248 pages, fully illustrated ana 
detailing thousands of items at bargain 
prices. 

83-Fldellt4, 

Unieseis 
f9mpenenti 
SEqufpment 
Eotoiagae 

See opposite page 

SEND 
NOW! 

ONLY 

7/6 
P &P 

1/6 



RUSSIAN C1 -16 DOUBLE 
BEAM OSCILLOSCOPES 

5 M.H. Pass Band. Separate Yl, Y2 ampli- 
fiers. Calibrated triggered sweep from 2 sec 
to 100 milli sec /em. 
Supplied complete with all accessories and 
instructions £87. Carr. paid. 

MARCONI 

T/44/TF956 
AF Absorption 

Wattmeter 
1 p /watts to 6 watts. 

$20. Carr. 10/ -. 

TEI I I. DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB. Connections, 
Unbalanced T and 
Bridge T. Impedance 60052 range (0.1dB X 

10) + (1dB x 10) + 10+ 20 + 30 + 40dB. 
Frequency: d.c. to 200kHz ( -3dB). Accur- 
acy: 0.05dB. +Indication dB x 0.01. 
Maximum input less than 4W (50V). Built in 
600 a load resistance with internal /external 
switch. Brand new 627.10,0. P. & P. 5/ -. 

MULTIMETERS. For EVE/RYpu,rpvsel 
TECH PT -34. 1,000 
O.P.V. 0/10/50/250/ 
500 /1,000V. A.C. and 
D.C. 0/1 /100 /500mA. 
D.C. 0 /100K 39/8. 
P. & P. 2/6. 

HONOR TE.10A. 20k 0/Volt 
5/25/50/250/500/2,500 v. D.C. 
10/50/100/500/1,000 v. A.C. 
0/50uA/2.5mA/250mA D.C. 
0/6K/6 meg. ohm. -20 to 
+22 dB. 10-0, 100 mid. 
0.100-0.1 mfd. 89/8. P. & P. 
3/-. 

MODEL TE -200 20,000 0.P. V. 
Mirror scale, overload protec- 
tion. 015125/123/1,000 V.D.C. 
0/10/50/250/1,000 V.A.C. 0/50 
uA /250 mA. 0 /60K /6 mega. 
+20 to +62 db. 75/ -. 
P. a P. 3/ -. 

BELCO AF -5A 
SOLID STATE SINE SQUARE 

WAVE C.R. OSCILLATOR 
Sine 18- 200,000 Hz; Square 18- 50,000 Hz 
Output mac. + 10 dB (10 K ohms) 

Operation in- 
ternal batteries 
Attractive 2- 
tone case 70" 
x 5" x 2 ". 
Price £17.10.0. 
Carr. 3/6. 

TE -16A Transistorised 
Signal Generator.5ranges 
400kHz- 30mHz. An 
inexpensive instrument 
for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
5{ x 5{ x 
Complete with instruc- 
tions and leads. 67.19.6. 
P. & P. 4/ -. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Hz to 100 KHz. 
Square 20 Hz to 20 KHz. 
Output max + 10 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm x 150mm x 
120mm. 
Price 627.10.0. Carr. 5/- 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
01/-003/1/-3/1 /3,/10/30/100/ 
300V. R.M.S. 4cps: 1 -2 Mc /s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. £17.10.0 
Carr. 51-. 

TE -65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. D.C.volts 
1.5- 1,500v. A.C. volts 
1.5- 1,500v. Resistance 
up to 1,000 megohms. 
200/240v. A.C. operation. 
Complete with probe and 
instructions. 
217.10.0. P. & P. 6 / -. 
Additional probes avail- 
able: R.F. 42/6. H.V. 501- 

AUTO TRANSFORMERS 
0/115/230V. Step up or step down. Fully 
shrouded. 

150 W. 22. 7.8. P. & P. 3/6. 
300 W. £8. 5.0. P. & P. 4/6. 
500 W. £4.19.6, P. & P. 6/6. 

1,000 W. £7. 5.0. P. & P. 7/6. 
1,500 W. 88.19.6. P. & P. 8/6. 
7,500 W. £15.10.0. P. & P. 20/ -. 

SOLID STATE VARIABLE A.0 
VOLTAGE REGULATORS 

Compact and panel 
mounting. Ideal for con- 
trol of lampo, drills, 
electrical appliances etc. 
Input 230/240v. A.C. 
Output continuously 
variable from 20v 230v. 
Model MR 2305 5 amp 
68 a 46 x 43mm 68.7.8 
Model MR 2310 10 amp 
90 x 68 x 60mm $11.19.8 
Postage 2/6 

MODEL TE -800. 30,000 
O.P.V. Mirror scale, overload 
protection 0/.6/3/15/60/300 / 
1,200V. D.C. 0/6/30/1201600/ 
1,200V. A.C. 0 /30uA /6mAi 
60mA /300mA /600mA. 0/8K/ 
80K /800K /8 meg. ohm -20 to 
+63 db. 65.19.6. P. & P. 3/ -. 

MODEL 500 30,000 O.P.V. 
with overload protection. 
mirror scale 0/5/2.5/10/25/ 
100/250 /500 /1,000v. D.C. 
l/2.5/10/26/100/250/500/ 
1,000v. A.C. 0/50µA/5/50/ 
500mA. 12 amp. D.C. 
0 /60K /6 Meg. /60 Mega. 
28.17.6. Post paid. 

MODEL TE-80. 20,000 
O.P.V. 0/10/50/100/500/ 
1,000v A.C. 0/5/25/50)250/ 
500/1,000 v. D.C. 0-50uA, 
5/50/500mA. 0/6K/60K/ 
600K/6meg. £4.17.8 P. & P. 
3/-. 

MODEL TE -70. 30,000 
O.P.V. 0/3/15/60/300/600 / 
1,200v. D.C. 0/6/30/120/600/ 
1,200v. A.C. 0/30uÁ/3/30/ 
300mA. 0/16K/160K/1.6M/16 
Mega. 25.10.0. P. & P. 3/ -. 

MODEL TE -90 50,000 
O.P.V. Mirror scale, overload 
protection. 0/3/12/60/300/600 / 
1,200 v. D.C. 0/6/30/1201300/ 
1,200 v. D.C..03 /6 /60 /600mA. 
D.C. 16K/160K/1.6/16 MEGO. 
-20 to +63 db. £7.10.0. 
P. & P. 3/ -. 

TEE MODEL TW -50K 46 
ranges, mirror scale. 50K /Vol. 
D.C. 5K /Volt A.C. D.C.: 
Volts .125, .25, 1.25, 2.5, 5, 10. 
25, 50, 125, 250, 500, 1000V, 
A.C. Volts: 1.5, 3, 5, 10, 25. 
50, 125, 250, 500, 1000V. D.C. 
Current: 25, 50uÁ, 2.5, 5, 25. 
50, 250, 500mA, 5, 10 amp, 
Resistance: 10K, 100K, 1 MEG, 
10 MEGO. Decibels: -20 to + 
81.5 bB. 88.17.8. P. & P. 3/6. 

THE MODEL TW -20CB FEA - 
TURES RESETTABLE OVER- 
LOAD BUTTON. Sensitivity: 
20K St/Volt D.C. 5K 0 /Volt + r---.. 
A.C. D.C. Volts: 0 -0.5, 2.5, 10, 
50, 250, 1,000V. A.C. Volts: 
0 -2.5, 10, 60, 250, 1,000V. D.C. 
Currents: 0 -0.05, 0.5, 5, 50, 
500mA. 10 amp. Resistance: 
e-5K. 50K, 0 -500K. 5 MEGO. 
Decibels: -20 to +52db. 
611.10.0. P. & P. 3/6. 

UNR -30 RECEIVER 
4 Bande covering 550kc /s- 30me /s. B.F.O. 
Built -in Speaker 220/240v. A.C. Brand new 
with instructions. $15.15.0. Carr. 7/6. 

WS82 TRANCEIVERS 
Large quantity available for EXPORT t 

Excellent condition. Enquiries invited. 

UR -1A SOLID STATE COMMUNICATION 
RECEIVER 
4 Bands covering 550kc /s- 30mc /s. FET, 
S Meter, Variable BFO for SOB, Built -in 
Speaker, Telescopic Aerial, Bandspread, 
Sensitivity Control. 220 /240v. A.C. or 12v. 
D.C. 121" a 44' a 7 ". Brand new with 
instructions. $25. Carr. 7/6. 

LAFAYETTE HA-800 SOLID STATE 
RECREIVE 

TE -900 20,000 a /VOLT 
GIANT MULTIMETER. 
Mirror scale and overload 
protection. bin. full view 
meter. 2 colour scale. 0/2.5/ 
10/250/1,000/5,000 v. A.C. 
0/25/12.5/10/50 /250/1,000/ 
5,000 v. D.C. 0/50uA/110/ 
100 /500mA /10 amp. D.C. 
02K/200K/20 MEG. OHM. 
215.0.0. P. & P. 5/ -. 

MODEL AS -100D. 100K 0/ 
Volt. 5fn., mirror scale. Built - 
in meter protection 0/3/12/60/ 
120/300/600/1,200 v. D.C. 
0/6/30/120/300/600 v. A.C. 
0/10uA/6/60/300MA/12 Amp. 
0 /2K /200K /2M /200MO. -20 
to +17 bB. £12.10.0. P. & P. 
3/6 

'MODEL 5025.57 Ranges, 
Giant 51in. Meter, Pol- 
arity Reverse Switch. 
Sensitivity: 50K /Volt 
D.C. 5K /Volt A.C. D.C. 
Volts: .125, .25, 1.25, 5, 
10, 25, 50, 125, 250, 500, 
1,000V. A.C. Volts: 1.5, 
3, 5, 10, 25, 50, 125, 250, 
500, 1,000V. D.C. Cur - 
tent: 25, 50uA, 2.5, 5, 

25, 50, 250, 500mA, 5, 10 amp. Reeis- 
lance:2 1:4011,100K, 1MEG, 10 MEGO. 
Decibels: -20 to +85 db. 212.10.0. 
P. P. 3/6. 

TEK LAB TESTER. 
100.000 O.P.V. Otto. 
Scale Buzzer Short Cit.. 
cuit Check. Sensitivity: 
100,000 O.P.V. D.C. 5K 
O /Volt A.C. D.C. Volts: 
.5, 2.5, 10, 50, 250, 1,000 
V. A.C. Volts: 3, 10, 50, 
50, 250, 500, 1,000V. 
D.C. Current: 10, 100uA, 
10, 100, 500mA, 2.5, 10 
amp. Resistance: 1K, 10K. 100K, 10MEG, 
too MEGO. Decibels: -10 to 49 db. Plas- 
tic Case with Carrying Handle. Size 744n. 
x 61in. x 3 44n. 18.18.0. P. & P. 5/ -. 

General coverage 
100- 400ke /s, 550 
kc /s- 30mc /s. FET 
front end. 2 mech. 
filters, product 
detector, variable 
B.F.O., noise limi- 

ter, S. Meter, Bandspread. RF Gain. 15" x 

9I" x 8} ". 18 lbs. 220/240v. A.C. or 12v. D.0 
Brand new with instructions. £45. Carr. 15 / -- 

LAFAYETTE 
HA-800 
SOLID STATE 
AMATEUR 
COMMUNICATION 
RECEIVER 

3.5 -4, 7 -7.3, 14- 14.35, 21- 21.45, 28 -29.7 
50-54 me /s. Dual conversion, 2 mech. 
filters, product detector, variable BFO, S 
Meter, 100kc /s calibrator. 220/240v. A.C. or 
12v. D.C. 15" x 91" x 83 ". 18 lbs. Brand new 
with instructions. 657.10.0. Carr. Paid. 
(100kc /s Crystal 39/8 extra.) 

AVOMETER MOVEMENTS 
. 

50uÁ .nsa.'.,¢-yv .. - 20K 0/V 
Spare movements for Model 8 or 9. (Fitted 
with Model 9 scale) or basis for any multi - 
meter. Brand New & Boxed.89 /6.P.& P.3/6. 

SEYWOOD SW -500 
50K /Volt. Mirror 
scale DC Volts 
0.6/3/12/30/300 /600. 
DC Current 20uA/6/ 
600mA Resistance 
10K /100K /1 Meg /10 
Meg. Decibels - 20 
to + 57 db 87.10.0 
P. & P. 3/-- 

270° WIDE ANGLE 
1mA METERS 
MW1 -6 60min square 

£3.19.8 
MW1.8 80mm square 

£4.19.6 
P. & P. extra 

"YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 

Excellent quality . Low price . Immediate delivery 

MODEL S -260 MODEL S -280 B 

General Purpose Panel Mounting 

Bench Mounting 1 Amp £5.10.0. 

1 Amp 65.10.0. 
2.5 Amp 26.12.8. 

2.5 Amp 86.15.0. 
Please add postage 

5 Amp $9.15.0. 
ALL MODELS 

INPUT 230 VOLTS, 
8 Amp £14.10.0. 50/60 CYCLES, 

10 Amp £18.10.0. OUTPUT VARIABLE 
12 Amp 221. 0.0. 0 -260 VOLTS. 

20 Amp £37. 0.0. Special discounts for quantity 

G.WSMITH& CO.(-;Y' 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01- 636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01 -262 0387 
OPEN 9 -6 MONDAY TO SATURDAY (EDGWARE ROAD 1/2 DAY THURSDAY I 

LAFAYETTE 
PF00 VHF FM 
RECEIVER 

Solid State. 152- 174mc /s. Fully tuneable or 
crystal controlled (not supplied). Built -in 
Speaker, Squelch and Volume Controls. 
220/240v. A.C. or 12v. D.C. Brand new with 
instructions. £87.10.0. Carr. 10/ -. 

FULL RANGE OF TRIO 
EQUIPMENT IN STOCK 

VOLTAGE STABILISER TRANSFORMERS 
180 -260v. input. Output 230v. Available 
150w or 225w. £12.10.0. Carr. 5/ -. 

EDDYSTONE VHF RECEIVERS Model 770E 
19 -165 Mc /s. Excellent condition. £150 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 1000's of 
applications. Beautifully fin- 
ished in ebony. Supplied 
complete with batteries and 
wall brackets. 
66.19.8. P. & P. 3/6. 

STOP PRESS! 
NEW BRANCH AT 

27 TOTTENHAM CT. RD, 
W.1. 

OPENING DURING 
DECEMBER 

t..tl t t H)LTD 
Ail Mail Orders to- 
147, Church Street, - 

London, W.2 
Tel 01-262 6562 
(Trade supplied/ 
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The demands 
become 
greater, 
of course... 

and as specialist manufacturers of Loudspeakers 
we naturally make greater demands -and meet 
them! Our new kits incorporate the latest 
progress in the Loudspeaker field and the detailed 
mounting instructions included in each Kit make 
the mounting effortless. At the same time you get 
a quality product at a reasonable price. 
For further information please apply to 
Messrs. P.F. &A.R. Helme, Summerbridge, 
Harrogate, Yorks. HG3 4DR. 
Telephone Darley 279 (0423 -72 -279) 

Kit 20 -3 
Max. Power Input: 40 watts 
Frequency Range: 40- 20,000 c.p.s. 
Standard Impedance: 4 or 8 

PEERLESS FABRIKKERNE A/S 
11 Gladsaxe Ringvej . 2860 Copenhagen Denmark 

4-STATION INTERCOM 

SUT 5I/ Sue 
c. 

_ems £6.15.0 
Solve your communion- ...4/ tion problems with this 

4- Station Transistor Intercom system (1 muter and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, School,, Hospital, Office and Home. Operates 
on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 7/6. 

MAINS INTERCOM 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear com- munication. On off switch and volume 
control. Price £12.12.0. P. Sc P. 9/- extra.. 

Same as 4- Station Intercom for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 661t, connecting wire. 
Battery 2/6. P. & P. 4/6. 

rM TOnsistOITELEONONEAMOL/F/ER 

59/6 
Why not boost 
business effi- 

ciency with this Incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or convene 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 2/6 extra. P. & P. 
318. Full price refunded if not satisfied in 7 days, 

WEST LONDON DIRECT - SUPPLIES (PW.1) 
189 KENSINGTON HIGH STREET, LONDON, W.B. 
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SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, `H.A.C." were the Original 
suppliers of Short -Wave Receiver Hits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price 88/- (post & packing 4/ -). 
Customer writes: "Australia, India and America 
at loud volume. " -"I am 14 years of age and have 
logged over 130 stations, plus countless Amateurs 
from all over the world." 

Send S.A.E. for test report. 
This kit contains all genuine short -wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -hilly guaranteed. Full range 
of other S.W. kits, including the famous model 
"H" and "H plus" (illustrated above). All orders 
despatched by return. (Mail order only,) Send 
now for free descriptive catalogue & order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.I 

NEW RANGE U.N.F. TV AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays. 7 element 45/ -. II 
element 52/6. 14 element 60/ -. 18 element 
70/ -. Wall Mounting with Cranked Arm. 
7 element 65/ -. 11 element 75/ -. 14 element 
82/6. 18 element 90/ -. Chimney Mounting 
Arrays complete. 7 element 80 / -. 11 element 
87/6. 14 element 95/ -. 18 element 105/ -. 
Cosstplete assembly instructions with every 
aerial. Low Loss co -axial cable 1/8 ÿd. King 
Teleboosters- Labgear U.H.F. Boosters 
from 75/ -. Belling Lee 'Concord' all Band 
V.H.F. /U.H.F. mains operated pre -amp 
£7.10.0. State clearly channel number 
required on all orders. p.p. Aerials 8 / -. 
Accessories 3/ -. C.W.O. or C.O.D. 

' BBC - ITV- FM AERIALS 
B.B.C. (Band 1) Loft, 25/ -. 
Wall S /D, 32/6. 'H' array 
60/ -. I.T.V. (Band 3) 5 
element loft array 45/ -. 
7 element 55/ -. Wall mount- 
ing 5 element 65/ -. Com- 
bined BBC /ITV loft 1 + 5 
55/ -. 1 + 7 67/6. Wall 
mounting 1 -I- 5 77/6. 
Chimney mounting 1 + 5 
90/ -. Preamps from 75/ -. 
Combined BBC1 /ITV /BBC2 
Aerials. 1 + 5 + 9 80 / -- 
1 +5 +1490/ -.1 +7+ 
14 100 / -. Available loft 

only. F.M. Radio Loft S/D 19/6. 'H' 38/6. 
3 element array 57/6. Standard co -axial 
cable 1/- yd. Coax plugs 1/8. Outlet boxes 
6/ -. Diplexer crossover boxes 17/6. P.P. 
Aerials 8/ -; accessories 3/ C.W.O. or 
C.O.D. (min. C.O.D. charge 3/6). 1/- for 
fully illustrated Lists. 

Callers welcomed -open all day Saturday. 

K.V.A. ELECTRONICS (Dept. P.W.) 
40 -41 MONARCH PARADE, 

LONDON ROAD, MITCHAM, 
SURREY 01 -648 4884 



Something for everyone 
in the FREE 

HEATHKIT 1971 Catalogue.. 

CONSUMER HI -FI & AUDIO MODEL R/C CARS 

Here's the bumper Heathkit catalogue for you. Read about the 
wonder and fascination of kit building . . see in full 
colour the world's best values in Hi -Fi ... Radio, and even 

model radio control. Get up to date with what's new in 

scientific instrumentation . .. instruments for test and 

service .. in fact there is a Heathkit for almost every 
purpose, in every walk of life. A wealth of informa- 
tion is all yours for the price of a postage stamp, 

in the Free Heathkit Catalogue. 

* No previous knowledge of 
electronics required. * The constructional manual 
supplied with every kit shows 
you how. 

* Save up to 50 % over factory 
built equipment. 

* Money saving direct from 
factory prices. 

* Building Heathkit models is so * They make excellent 
economic. gifts. 

MARINE 

`TRENT' SPEAKER 

HEATH (Gloucester) LTD, GLOUCESTER GL2 6EE 

A Schlumberger Company 

Many other models in wide range .. . 

FILL IN THE COUPON FOR YOUR 

FREE CATALOGUE TODAY. 

SI /I 

(In block capitals) 

Name 

Address 

Post Code 
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v 114010 & TV COMPONENTSIActoolLtd. 
21c High Street, Acton, London W.3.6NG 

Also at 323 Edgware Road, London, W.2. 
ALL ORDERS BY POST TO OUR ACTON BRANCH 

Terms C.W.O. All enquiries S.A.E. 

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 (including teak veneer base and transparent cover) with dia- mond cartridge or 2025 TC and the very successful DUO type 2 speakers. 
Measuring 17-}in x 10fin x 6fin, the Duo type 2 speakers are beautifully finished in teak veneer. They incorporate a 10f in x 6fin 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 15/- P. & p. 

Complete stereo system £41 plus f2 10 p. & p. or with 
Mk 11 Amplifier and Magnetic Cartridge £45 & £2 IO p. & p. 

High fidelity transistor stereo amplifier employing field effect transistors. With this F.E.T. Mk I f14.5 plus 7/6 p. & p. feature and accompanying guaranteed specifications below, the Viscount F.E.T. vastly surpasses 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 
amplifier, 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. 
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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 f 14db at 60 Hz. Treble 
(with D.P.S. on off) t 12 db at 10 KHz. 
Tape recording output sockets on each 
channel. Size 12fin. 6in. 2fin. in simulated 

teak case. BUILT & TESTED. 
Mk!) (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 Mag. P.U. 3mV at 1 kHz 
input impedance 47K. Fully equalised to 
within ±1db RIAA. Signal to noise ratio- 
65db (vol. max). 

TONE CONTROL Treble lift and cut 
Separate on off switch. A preset 
balance control. 

Duetto integrated transistor stereo Amp. £9.10.0 + 716 p&p. 
Garrard Changer from .£7.19.6 + 7/6 p&p. Cover and teak finish plinth £4.15.0 + 7/6 p&p. 
Duo Type I speakers (see opp. pagel ea. £4. 4.0 + 7/6 p&p. 
The above items purchased together £29.10.0 + £1.10 p&p. 



SOUND 50 
50 WATT AMPLIFIER & SPEAKER SYSTEM 

The ELEGANT SEVEN Mk. 111 

(350m W Output) 
7 transistor tully- tunable 7d.W. L.W. anperbet portable. 
Set of parts. Complete with all components, including 
ready etched and drilled printed circuit board -back 
printed for foolproof construction. 
MAINS POWER PACK KIT : 9/8 extra. 

£5.5.0 plus 7/6 P. & P. Circuit 2/6 FREE WITH PARTS 

The 
DORSET 
(600m W Output) I 

Price £5.5.0 
plus 7/6 P. á P. 

Circuit 2/6 
FREE WITH PARTS 

7- transistor fully tunable M.W. -L.W. superbet portable 
-with baby alarm facility. Set of parte. The latest 
modulieed and pre -alignment techniques makes this 
simple to build. Sizes : 12 x 8 x lin. 
MAINS POWER PACK KIT : 9/6 extra. 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last -to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response: 
-3dB points 30Hz at 18KHz. Total distortion: less than 2% at rated 
output. Signal to noise ratio: better than 60dB. 
Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: f 13dB at 
60Hz. Treble Control Range: ds 12dB at 10 KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. 
To protect the output valves, the incorporated fail safe circuit will 
enable the amplifier to be used at half power. 
SPEAKERS! Size 20" x 20" x 10" incorporating Baker's 12" heavy 
duty 25 watt high flux, quality loudspeaker with cast frame. Cabinets 
attractively finished in two tone colour scheme -Black and grey. 

COMPLETE SYSTEM Pins 

Sound 50 amp and 2 speakers 

yTA- 
60/- a4 P. ui P. 

or available separately. 
Amplifier £28.10.0 plus 20/- P. & P. 

Speakers £12.10.0 each plus 30/- P. & P. 

gite C'ecwíc 
Simulated teak ease 

0.10 
Plus P. & F. 7/6 

S P E C I F I C A T I O N : 
Sensitivities for 10 watt output 

at 'KHz into 3 ohms. Tape Head : 3 mV (at 3t. 
i.p.s.) Mag. P.U.: 2 mV. Cer. P.U.: 80mV. Tuner: 100mV. 

Ana. 100mV. Tape /Bec- Output. Equalisation for each 
input is correct to within +2dB (R.I.A.A.) from 20Hz to 20KHz. 

Tone Control Range: Baas: 13dB at 60Hz. Tretk: ± 14dB at 15KHz. Total Dis- 
tortion: (for 10 watt output) < 1.5 %. Signal Noise < -60dB. A.C. Maine 200 -250V. 
Size 121in long, 41in deep, 2f in bigb. Built and tested 

THE RELIANT Mk11 
SOLID-STATE 

GENERAL PURPOSE AMPLIFIER 
in simulated teak case £7.5 plus 7/6 P. & P 

SPECIFICATIONS - 

Output±10 watts. Output impedance -3 to 4 ohms. 
Inputs4 1. -atal mic IOmV Tone Controls -Treble control range 4 12dB at 10KHz. 
2. - gram /radio 250mV. Base control range f 13dB at 100Hz. 
Fegruency Response -(with tone controls central) Minus 3bB points at 20Hz and 
40KHz. Signal to Noise Ratio -better than -60dB. Transistors -4 silicon Planar 
type and 3 Germanium type. Mains input- 220/250V. A.C. Size of chassis- 10tin. z 
4fin. x 2fin. For use with Std. or L.P..records, musical instruments, all makes of 
pick-ups and mikes. Separate bass and treble lift control. Two inputs with control from 
gram. and mike. Built and tested. 

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. It is ideal for wall or shelf mounting either upright 
or horizontally. 
Type 1 SPECIFICATION :- 
Impedance 8 or 10 ohms (please state requirement). It incorporates high flux 710. a 3 -win. 
speaker and 2fin. speaker. Teak finish 11ín. z bin. z 5fin. 4 guineas each. 7/6 P..5 P. 

ALL TRANSISTOR 
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 completely built for £15.4.6. 
Pre -aligned I.F. module and tuner together with 
comprehensive instructions guarantees success 
first time. 12 volts negative or positive earth. 
Size 7in x 2in x 44.in deep. 

See top of previous page for address 

ß 0 70o 

Wb0 

SET OF PARTS 

f6.ó.0 
plus 7/6 P. & P. 
Circuit diagram 2/6. Free with parts 

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

\O 
&TV COMpONF 

0 4/TS 

R4TV 
rQCTON) LIMO 

1-O 
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i 
FAL 

`PHASE 12 
An extremely attractive 
solid state stereo amp- 
lifier ideal for unit 
audio use. Facilities in- 
clude MAGNETIC and 
CERAMIC P.U. RADIO, 
TAPE etc. Output 6 
watts per channel Freq. Response 40- 
40,000 c.p.s. -3 dB. Hum level -74 dB. 
Controls include Input Selector, Volume, Recommended 
Balance, Bass, Treble and Stereo /Mono 
Switch. Black and silver facia panel with satin silver control knobs. Sli 'ne finish enhanced by good quality Teak cabinet 

AMPLIFIERS OF QUALITY 
AND RELIABILITY 

at the right price 

24 Gns. 
Retail Price 

`PHASE 50 Mk II 
P.A. AMPLIFIER 

The popular Mk I with More 
Power, More Facilities. A solid 

state A.C. mains unit for Vocal and 
Instrumental Groups and General Public Address use. * 60 watts output * High sensitivity * 8-30 ohms matching * 4 separately controlled inputs * Freq. Response 7 c.p.s. -18k Hz 

For heavy demands on power, 'Phase 100' 
will provide 100 watts at music rating. 
4 Inputs. Master volume etc. '59 GNS. 

For leaflets on the above and other models in the 
FAL range please send SAE to: 

FUTURISTIC AIDS LTD, 104 Henconner Lane, Leeds 13 

£33.10.0 
Recommended 
Retail Price 

When in LUTON, BEDS, you must visit the . 

SELF -SERVICE RADIO COMPONENTS SHOP 

Serve yourself from a selection of 1,200 boxes 
of Manufacturer's surplus stocks and save money. 

9 a.m. to 5.30 p.m. every day. 
Closed all day Wednesday. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, BEDS 

Latest Catalogue 1/- 
with enclosure plan 

BAKER I2in. MAJOR £9 
The remarkable quality and performance of the "Major" makes 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 40 C.P.U. For Hi -Fi or P.A. Rated 20 watts. Voice coils available 3 or 8 or 15 ohms. 
Major Module 30- 17,000 cps with tweeter, crossover, baffle ll 
19 x 12 4in. and instructions. 

Baker Reproducers Ltd 
Bensham Manor Road Passage, Thornton Heath, Surrey. 

Telephone 01 -684 -1665 

s/fid/ 
as. 

wi . 
ThE New Picture- B00k'way of learning 

ELECTRICITY(5voLs) 
ELECTRON ICS (6vois). 

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 

BASI 

This carefully planned series ' To The SELRAY BOOK CO., 60 HAYES HILL HAYES, BROMLEY, KENT BR2 7HP proved a 
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the NI 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 III ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3 l 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) 

BASIC ELECTRICITY BASIC ELECTRONICS . 
Prices include Postage and Packing. 

ISignature ............................_..__. .._..............._............ 
(If under 21 signature required of parent or guardian) 

NAME ....... .............._..._...._....._. 
BLOCK LETTERS 
FULL POSTAL 
ADDRESS ......:................ 

of manuals has 
valuable course in training 

technicians in Electricity, 
Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 
"BEST BOOKS IN THIS COUNTRY" 
"On going through these books I have found they are the best books 
I have ever had in this country." S.K.A., London, N.W.I.' 

" 'KEY' TO THE KNOWLEDGE" 
"Your books have been the `key' to the knowledge I have needed." .M., Horsham, 

"UNDERSTAND THE BASIC FACTS" 
"This is the first time I have been able to understand the basic facts as all other books are too complicated." L. W., Sheffield. 

A TECH -PRESS PUBLICATION; 
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F 
5 Bridge Street 
Richmond Surrey 

01 9481441 till 8pm 

TOP DISCOUNTS HI FI 

OPEN ALL DAY SATURDAYS 
FIRST CLASS REPAIR SERVICE 
UP TO 15% DISCOUNT ON 
LP RECORDS 
SEND FOR LISTS 

Our demonstration rooms are equipped to 
enable you to listen to at least 40 different 
speakers and a large range of amplifiers, 
tuners, tuner -amplifiers, together with turn- 
tables, for you to compare the kind of sound 
you can get from both budget low -price 
systems and higher more sophisticated 
systems. 
Send 1/- Stamp for fully comprehensive 
HI -Fi catalogue to Dept. P.W. The above 
list is only representative of the equipment 
stocked by us. Equipment can be installed 
in any part of London, customers rarely 
being kept waiting. Overseas Customers 
welcome. Personal Export arranged. 
P á C on most units is 12/6. Insurance: 2/- 
per £10 value. 
P & Con Tape Recorders is 17,6. 
P & C on cartridge is 3/6. 
Prices quoted above are our selling prices 
at the time of going.to press and are subject 
to alteration E. & O. E. 
Special Carriage Charges for 48hr. Delivery 
Services. 

TURNTABLES 

List Cave's 
Price Pric 

Cash 

MacDonald MP60 .. .. £15 0 £10 1 

MacDonald 610 .. .. £18 19 £13 1 

MacDonald 510 .. .. £16 0 £11 1 

MacDonald 310 £12 19 £9 1 

MacDonald Base á Cover .. £7 12 £6 
Dual 1219 .. .. .. £60 8 £54 
Dual 1209 £42 12 £38 
Transcriptor Reference /Arm £98 2 >1;8e 
Transcriptor .. .. .. £57 12 £51 1 

Garrard 401 .. .. £31 14 £28 1 

Garrard SL95B .. .. £45 9 £39 1 

Garrard 5L75B .. .. £35 12 £31 
Garrard SL65B .. .. £19 6 £16 1 

Garrard AP75 .. £23 12 £18 1 

Garrard SP25 Mk. Il £15 9 £10 1 

Garrard AP76 Transcription 
Unit £26 5 1 £23 

SPC1 & WB1 .. .. .. £711 0 E6 1 

SPC4 & WB4 .. .. £10 2 0 £8 1 

Goldring GL69 P & C .. £39 17 1 £33 1 

Goldring GL75 P & C £49 2 8 £48 1 

Goldring GL75 P & C and 
G800E £68 9 11 £58 1 

Goldring GL69 Pá C and .. 
G800 .. .. .. £52 12 3 £41 

Philips 202 £69 0 0 £60 1 

Thorens TD150A Mk. tl .. 
Thorens TD150AB Mk. 11 

P&C 
£43 13 0 £38 1 

£47 9 0 £41 1 

Thorens TD125 .. .. £75 17 0 £66 1 

Pioneer PL11AC .. .. £48 17 7 £40 1 

SPEAKERS 
B á W DM3 .. .. £63 0 0 £53 1 
B á W DM1 .. .. £32 0 0 £27 
B & W 70 Monitor .. .. £139 10 6 £118 1 

EMIR Mk. 1 .. .. .. - £12 1 

EMIR Mk. 2 .. .. .. - £15 1 

EMIR Mk. 3 .. £19 1 

Celestion Dillon 15 .. .. £29 0 £25 
Celestion Ditton 25 .. .. £59 17 £50 1 

Goodmans Magister .. £57 0 £47 
Goodmans Magnum K .. £40 2 £33 
Goodmans Mezzo II Walnut £30 18 £22 1 

Goodmans Mambo's per pr. £44 13 £39 
KEF Celeste Mk. 2 .. .. £29 0 £24 1 
KEF Concord .. .. .. £43 10 £36 1 

KEF Concerto .. .. £53 10 £45 1 

KEF Choral .. £34 16 £30 1 

Leak Mini- Sandwich 
Walnut .. £29 15 £20 1 

Leak Sandwich Teak .. £45 10 £31 
Wharfedale Denton .. . £19 0 £16 
Wharfedale Super Lintons £22 10 £19 
Wharfedale Dovedale 3 .. £39 10 £32 1 

Wharfedale Melton .. £24 
Wharfedale Rosedale .. £59 10 £48 1 

Philips GL581 /70 Enc. .. £26 19 £22 1 

Philips RH482 pair .. .. £36 0 £32 
Quad Electrostatic . .. £66 0 £59 
Radon SC /1 Amethyst .. £13 17 1 £12 
Radon SC /3 Opal .. £24 0 £21 
Rogers Ravensbrook .. £47 10 £41 11 

Tannoy 12" Lancaster 
Tannoy 15" Lancaster 
Tannoy 111LZ 
Tannoy Richmond 12" 
Lowther PM6 Augusta 
Lowther PM7 Acousta 
Pioneer CS53 .. 
Sansui SP30 . 

Jordan Watts Module 
JordanWatts Jumbo 

CARTRIDGES 
Audio Technica AT -66 
Audio Technica AT -66L /C 
Audio Technica AT -21 .. 
Audio Technica AT -21X 

Elip. .. .. 
Audio Technica AT -35X 

Elio. .. .. 
Audio Technica VM3 .. 
Decca Deram Stereo .. 
Orbit Magnetic .. .. 
Sonotone 9TAHIC iam. 
Sonotone 9TAH /C Sapp. .. 
Shure M3D -M .. .. 
Shure M44 -5 .. .. .. 
Shure M44 -7 .. .. 
Shure M44 Elip. .. .. 
Shure M55 Elip. .. .. 
Shure M75 -6 .. .. .. 
Shure M75 -E .. .. .. 
Shure M75 -EJ .. .. 
Shure V -15 Mk. 2 .. .. 
Shure V -15 -7 .. .. .. 
Shure M75 -G .. .. .. 
Shure M91 -E .. .. .. 
Goldring 0800 .. .. 
Goldring G800E .. .. 
Goldring G850 .. 
Goldrind G800 Super E .. 

TUNERS 
Pioneer TX500 .. .. 
Pioneer TX900 .. .. 
Quad FM .. .. .. 
Ouad AM3 .. .. 
Rotel 120 ST . .. .. 
Telefon GT101 .. 
Wharfedale WFMT 1 .. 
Armstrong 523 .. .. 
Armstrong 524 .. .. 
Dual CT15 .. .. .. 
Dual CT16 .. .. .. 
Lux WL515 .. .. .. 
Leak Stereofetic Chassis .. 
Radford SMT3 .. .. 

TUNER /AMPLIFIERS 
Pioneer SX440 .. .. 
Pioneer LX440 .. .. 
Pioneer LX800 .. .. 
Pioneer SX700 .. .. 

Pioneer SX990 .. .. 
Pioneer SX1500 .. .. 
Pioneer KX330 .. .. 
Lux 555 .. .. .. 
Rotel No. 130 .. .. ,. 

Rotel FAX330 . .. 
Rotel FAX660 .. .. .. 
Sansul 350 .. .. 
Sansul 400 .. .. .. 
Sansui 800 .. .. 
Sansui 2000 .. .. 
Teleton CR10T .. .. 
Teleton TFS50 .. .. 
Wharfedale 100.1 .. .. 
Akal AA6600 .. .. .. 
Armstrong 525 .. .. 
Armstrong 526 .. .. 
Dual CR40 .. .. .. 

HEADSETS 
Akai ASE9 .. 
Akai ASE20 .. 
Akai AEH10 .. 
Beyer DT48 .. 
Beyer DT48S .. 
Beyer DT100 .. 
Beyer DT109 . 

Beyer DT480 .. 
Pioneer SE50 .. 
Pioneer SE30 .. 
Pioneer SE20 .. 
Pioneer SE2P 

List 
Price 

£56 5 

£63 5 

£41 0 

£46 10 
£58 0 
£41 13 
£31 8 
£12 0 
£19 16 

£6 4 
£6 4 
£8 14 

£15 9 

£24 4 
£13 0 

£5 5 

£4 0 

£7 8 
£11 2 
£10 3 
£12 11 
£12 19 
£16 13 
£21 6 
£19 19 
£40 15 
£38 18 
E17 12 

£13 0 
£16 17 
£6 10 

£26 o 

£79 5 
£151 19 
£51 0 
£48 D 

£49 17 
£45 10 
£53 6 10 
£53 15 
£41 17 
£81 15 

£106 0 
£108 5 

£59 18 
£76 10 

£111 1 11 
£116 9 11 
£206 18 10 
£156 0 
£193 2 
£225 17 10 

£78 15 11 
£168 0 
£79 17 
£95 0 

£129 0 
£129 2 
£127 4 
£145 19 
£182 3 
£3915 
£74 0 

£131 5 
£142 10 

£91 17 
£104 14 
£178 1 

£6 10 
£9 0 

£20 0 
£33 18 
£33 14 
£13 18 
£23 18 
£29 5 
£19 3 
£12 12 
£7 21 
£0 15 

Cave's Cas 
Price 

0 £48 0 

0 £55 7 
0 £35 18 

£46 19 
0 £39 11. 

0 £49 6 
0 £32 18 
7 £27 13 
0 £10 10 
0 £17 7 

8 £5 10 
8 £S 2 
4 £7 13 

11 £12 19 

0 £14 10 
9 £11 10 
0 £4 5 

£4 5 
6 £2 8 

£2 0 
3 £5 19 
4 £9 6 

10 E6 10 
0 £9 19 
5 £10 17 
6 £14 0 
2 £17 17 
1 £16 6' 
3 £32 10 
0 E27 10 
0 £14 15 

£17 17 
1 £7 10 
0 £12 15 
0 £4 10 
1 £17 19 

3 E66 0 
6 £126 15 
0 £46 0 
0 £44 12 
8 £41 19 
0 £38 0 

£37 10 
3 £47 19 
8 £37 14 
8 £71 17 
0 £93 3 
3 £75 15 
4 £52 19 
0 £84 19 

£92 15 
£97 5 

£181 10 
3 £130 5 
0 £161 5 

£188 13 
£66 0 

0 £119 18 
2 £67 12 
5 £79 19 
0 £99 19 
0 £113 10 
3 £99 0 
7 £128 8 
0 £142 12 
0 £2919 
0 £62 16 
0 £112 13 
7 £125 9 
9 £81 19 
3 £93 19 
3 £156 10 

£5 14 
£7 18 

£17 0 
£27 19 
£28 13 
£11 17 
£20 7 
£24 17 
£18 6 
£10 14 
£6 2 
£5 15 

List 
Price 

Rotei RH600 ... £5 
Rotel RH711 .. £9 
Sansui SS2 . £7 
Sansui SS20 .. £16 
Secom 650 
A.K.G. á Eagle Price 

MICROPHONES 
Beyer M64 .. £10 
Beyer M64 SH .. £14 
Beyer M67 .. .. £29 
Beyer M260 .. £25 
Beyer M260 SM .. £29 
Beyer M81HL .. £11 
Beyer M818HL.. .. .. £22 18 
Beyer M55HL . .. £8 18 
Beyer Soundstar Xi 'N' . £19 
Beyer Soundstar X1 'HLM' £23 
Eagle DM 16HL .. .. £6 
Eagle DM 58HL .. .. £11 
Akal DM13 .. .. .. £7 10 
Aka' ADMS .. .. .. £4 15 
Altai ADM10 .. .. .. £5 10 
Akai ADM4 .. .. .. £3 
Grampian, Shure, Reslowsound, Grun 
Tandberg Prices upon 

TAPE RECORDERS 
Ferrograph 702 /704 .. .. £207 
Ferrograph 722/724 .. .. £242 10 
Akai 40000 .. .. .. £89 19 
Aka! 1710/1 .. .. £89 
Akai 4000 .. .. £124 18 
Altai X5000L /W .. £177 19 
Akal M -10L .. .. .. £245 
Philips 4302 .. .. .. £35 17 
Philips 4307 .. .. £49 10 
Philips 4308 .. .. .. £60 10 
Philips 4404 .. £83 
Philips EL3302 .. .. £28 
Grundig TK124 .. .. £44 18 
Grundig TK144 .. .. £49 19 
Grundig TK149 .. £57 72 
Grundig TK121 .. £54 15 
Grundig TK 141 .. .. £59 
Grundig TK146 .. .. £68 
Truvox R44 . .. .. - 
Teleton T710 .. .. .. £34 15 
Teleton SL40 .. .. .. £37 i0 
Teleton FXB 5100 .. £62 
Revox, Ferrograph, Tandberg, Uher, 
Dual, Sansul, National, Pioneer 
application. 

AMPLIFIERS 
Pioneer SA500 .. .. £61 1 

Pioneer SA700 .. .. £97 1 

Pioneer SA900 .. £133 1 

Pioneer SR202 Reverb. .. £45 
Rogers Ravensbourne .. £59 1 

Rogers Ravensbrook .. £42 1 

Ratel 100AMP .. .. £45 1 

Quad 303 d. 33 .. . £98 
Sansul AU222 .. .. £62 1 

Sansui AU555 .. .. £80 
Teleton SAQ203E .. £27 1 

Teleton SAQ150/205.. .. £26 
Teleton GA101 .. .. £33 
Armstrong 521 .. .. £56 
Dual CV80 .. £89 1 

Ferrograph F307 Mk.11 . £59 
J. E. Sugden A21 .. .. £59 
Lux 1220 .. .. .. £124 t 
Lux 77T .. .. .. £66 
Lux 505 .. £97 1 

£84 
Leak 30 Chassis .. .. £53 
Leak 70 Chassis .. 
Metrosound ST20 .. .. £38 
Sinclair Z.30 .. .. .. £4 
Sinclair Z.50 .. .. £5 
Sinclair Stereo 60 Pre -Amp £9 1 

Sinclair S60 Filter Unit £5 1 

Sinclair PZ -5 .. .. £4 1 

Sinclair PZ -6 .. .. .. £7 1 

Sinclair PZ -8 .. .. .. £5 1 

Sinclair IC10 .. .. .. £2 1 

Sinclair Z12 .. .. .. £4 
Sinclair PZ4 .. .. £4 1 

Sinclair Stereo 25 .. .. £9 1 

Sinclair 2000 .. .. £30 
Sinclair 2000 FM Tuner .. £26 1 

10 
0 

14 
10 

upon 

7 
7 
6 
0 
6 
5 

18 
1 

12 
0 

17 

7 

0 

1 

0 
7 

4 
2 10 

0 

-Prices 

Cave's Cas 
Price 

0 £4 14 
O £8 8 
6 £6 12 
0 £14 0 

£3 12 
application 

£a 16 
£12 4 
£24 16 
£21 5 
£24 18 

£9 11 
£19 10 
£7 11 

£16 18 
£19 12 
£5 15 
£9 13 
£6 11 
£4 3 
£4 16 

ig, A.K.G., 
application 

0 £180 10 
0 £202 19 
1 £71 19 
0 £75 19 
0 £104 19 
6 £156 13 
0 £215 13 
6 £29 19 
0 £42 10 
0 £51 19 
0 £71 5 
0 £21 10 
0 £35 7 

0 £42 5 
8 £46 19 
7 £45 19 
8 £49 14 

£57 3 
£45 10 

0 £30 10 
0 £33 10 
0 £52 15 
Telefunken, 

upon 

£49 12 
£78 7 

£107 0 
£36 7 
£49 19 
£37 10 
£35 19 
£87 19 
£53 10 
£68 8 
£19 19 
£22 5 
£23 19 
£48 10 
£76 0 
£48 19 
£47 19 
£89 13 
£52 10 
£69 12 
£59 19 
£42 10 
£52 0 
£28 10 
£3 16 
£4 3 
£8 10 
£5 2 
£4 5 
£6 16 
£5 2 
£2 15 
£3 16 
£4 5 
£8 10 

£22 19 
£23 10 

it makes ¡KU SENSE, buy from CAVES 
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RSC HIGH FIDELITY STEREO'PACKAGEOFFERS 
Four fully wired units ready to `plug in.' 

* SUPER 30 AMPLIFIER (15 + 15 
watt) in veneered housing * GARRARD SP25 MK II Turntable on 
Plinth with cover * GOLDRING CS90 Ceramic P.U. Cart- 
ridge with diamond stylus * PR. OF STANWAY II Gns. 
Speaker Units 76 Carr. 

Special Total Price 30 /- 

* Super 30 Amplifier (15 + 15 watt) 
in veneered housing * Goldring GL69 Transcription Turntable 
on Plinth as illustrated * Shure or Goldring Magnetic P.U. 
Cartridge. * Pair of Stanway Carr. 
Loudspeaker units Gns. 30/- 
Special Total Price 

AUDIOTRINE A55 HIGH a UALITY STEREO SYSTEM 
PAIR OF 
LOUDSPEAKER UNITS 
incorporating high flux 8" x 
5" speaker. Size approx. 
13 x 7} x 83 ins. 

Matching as recommended for optimum performance. Send 
S.A.E for coloured brochure showing other money -saving offers. 

Package prices apply providing 
all individual units are purchased 
from any branch within 3 months. 
See leaflet. 

ATTRACTIVE TEAK or AFRORMOSIA 

VENEERED CABINETS and PLINTHS 

TERMS AVAILABLE ON ALL PACKAGE OFFERS 

5 + S WAIT OUTPUT 
GARRARD 5200 Changer 
with low mass pick -up 
arm and Stereo Cartridge. 
CONTROLS: TREBLE, 
BASS,VOLUME, STEREO, 
BALANCE. Operation on Luxurious Teak Veneer Finished Cabinets. Transparent Terms: Deposit £5.10.0 and 9 

200 -250v. A. C. mains plant c bated cover included for main unit. Sliver monthly payments £4.10.0 

Output rating. I.H.F.M. finished facia plate and matching control knobs. (Total £46.0.0) 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINABLE FROM THIS COMPACT LOW PRICED SYSTEM 

Price complete 
ONLY 40 Gns. 

6 i 6t6 WA T high quality S EREO; AM LIFIER 

Individual Ganged controls: Bass, Treble. Volume and Balance. Printed circuit con- 

struction employing 10 Transistors plus Diodes. Output rating I.H.F.M. Base Control 

-13db to +13db at 4011a. Treble Control -15db to +15db at 14KHx. Suitable for 

Crystal Pick -ups etc., and for loudspeaker output impedances of 3 to 15 ohms. For 

Attracctve silver finished metal facia plate Land 

matching control knobs. 
Complete KIT of PARTS INCLUDING FULLY 
WIRED PRINTED CIRCUIT and co ére en- 

eive wiring diagram and instructions £9.19,9 
Or FACTORY BUILT in Teak veneered cabinet No leaflet 'uppUed for this un 

as illustrated £12.10.0 cart 7/9 Or dep. 87/8 and 9 mthly. pymte. 89/8 (Total 315.8.0). 

PACKAGE OFFER SAVE E4 approx Above 066 assembled in cabinet. 

plus pair DORCHESTER LOUDSPEAKER UNITS £27. 10.0 Carr. 81 

Or Deposit 56 and 9 monthlypaymehts 57 /8(Tota1180.17.8). 

R.S.C. TFMI SOLID STATE VHF /FM RADIO TUNER * Hish- eeneitivfty. 
* 200 -250v. A.C. Mains operation. * Sharp A.M. 

anyeatmptiaer*(arox. 
Britt-free 

00 
reception. * 

m v.). * Output for 
amPle for 

Stereo Multiplexer. * Tuner head using silicon Planar 
Transistors. * Designed for standard 80 ohm co -axial 

ems- -- -- input. Visually matching our Super 15 and 80 amplifiers 

and of the same high standard of performance and reliability. Printed circuitry. 

A quality product at considerably lesa than the cost of comparable units. FACTORY 

BUILT - -8 sm. Teak 
Total 324.19.0. 

cabinet 
STEREO 

illustrated 
SION 23ieemeCarr. 10/6 

1.0 

HIGH FIDELITY LOUDSPEAKER UNITS Cabinets latest 

style Satin Teak or Afrormosia veneer. Acoustically lined or filled 

acoustic damping. Ported where appropriate. Credit terms available. 

DORCHESTER Size 16 x 11 x 9in. appr. Range 45- 15,000 c.p.s. 

Rating 8 -10 watts. Fitted High flux 13 x Bin. 9 Gns. Ca . ;;s 
Dual Cone speaker. Imp. 3 or 15 ohms. 
STANWAY II Size 20 X 103 X 93ín. approx. Rating 10 watts. Inc. 

13 -< Sin. speaker with highly flexible cone surround, long throw voice 
coil and 11,000 line magnet. High flux tweeter. Handsome Scandinavian 
design cabinet. Range 35- 20.000 c.p.s. Imp. 15 ohms. Gives l% Gns. 
smooth realistic sound out put. See top of page for illustration 

R.S.C. TAI2 MKIII 6.5 + 6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 

HIGH FIDELITY OUTPUT OF 8.5 WATTS PER CHANNEL 

Designed for optimum performance with any crystal 
or ceramic Gram. P.U. cartridge, Radio tuner, Tape 
recorder etc. * 3 separate switched input 
sockets on each channel * Separate Baas and Treble 
controls *Slide Switch for mono use *Speaker Out- 
put 3 -15 ohms * For 200.250v. A.C. mains * Fre- 
quency Response 20. 20,000 0.0.e. -2dB * Harmonic 

400mV (3) oocV.lOutput rating r.H F.M. * H dso 
Sensitivities 

Facia) plate and ( l 
Knobs. Complete kit of parts with full wiring diagrams 

Deposit stud and 13 . Gns. 
Factory built with 12 months guarantee 17 gna. 2 

9 mthly pymts 39 /- (Total 180.11.0). Or in Teak veneer housing Carr. 7/9 

20 gns. Dep. 8 Ohs. A 9 mthly payments 471- (Total 524.8.0). Send S.A.E. for leaflet 

mthly 

* TÁ12 AMPLIFIER 6.5 + 6.5 
watt in veneered housing 

* GARRARD SP25 MK II Player 
unit on Plinth * GOLDRING CS90 Ceramic P.U. 
Cartridge with diamond stylus 

* PAIR OF DORCHESTER 
Loudspeaker Units 

Special 5,4 Gns. Carr. 
Total Price 25 /- 

Or Deposit £6.19.6 and 9 monthly 
payments £6.4.6 (Total 60 gns.). 
Trans. Plastic Cover 3 gus. extra. 
AS ABOVE BUT WITH GAR - 
RARD 3000 AUTOCHANGER 
AND SONOTONE 9TA CERAMIC 
CARTRIDGE IN 
LIEU OF SP25 4 Gns. 225/- - 

AND CS90 
Or Deposit £6 and 9 monthly 
payments £5.14.0 (Total £57.6.0) 
Trans. Plastic cover 3 gns. extra. 

LOW DEPOSIT 
CREDIT TERMS 

AVAILABLE ON PURCHASES 
OVER 

EX ITS OF 
PARTS 

INTEREST CHARGES REFUNDED 
On Credit Sales settled in 3 months 

Dym e. + 

R.S.0 SUPER 30 Mk II HIGH FIDELITY STEREO AMPLIFIER 
FACIA PLATE Attractive design in rigid plastic, silver 
background black lettering. Silver finish matching 
control knobs as available. 
Eminently suitable for use with any make of pick -up or 
Mic. (Ceramic or Magnetic, Moving Coil, Ribbon or 
Crystal) currently available. Superb sound output quality 
can be obtained by use with first rate ancillary equipment. 

COMPLETE KIT OF PARTS Point to point Carr 15/- 

wiring diagrams and detailed instructions -A Gns. 

High Grade Components, Specifications comparable with units 

costing considerably more. 

TRANSISTORS 9 high quality types in each channel. 

OUTPUT 10 Watts R.M.S. continuous into 150 (per channel). 
15 Watts R.M.S. continuous into 3 R. 

INPUT SENSITIVITIES Mag. P.V. 4 mV. Ceramic P.U. 35 mV. 
Tape Amp. 400 mV. Aux. 100 mV. Hie. 5 mV. Tape Head 
2.5mV. 

FREQUENCY RESPONSE t 2 dB.10- 20,000 c.p.s. 

TREBLE CONTROL +17 dB to -14 dB at 10 Rc/e. 

BASS CONTROL + 17 dB to -15 dB at 50 c /s. 

HUM LEVEL -80 dB. CROSS TALK 52 dB at 1,000 c.p.s. 

HARMONIC DISTORTION 0.1% at 10 watts 1,000 c.p.s. 
Employing Twin Printed Circuits. 
200/250v. A.C. mains operation. 

CONTROLS 5 Position Input Selector. Bass, Treble, UNIT FACTORY BUILT 29 Gns. 
Vol., Bal., Stereo/Mono Switch, Tape Monitor Switch, 

WITH 12 MONTHS áVARANTEE. 
Maine Switch. payments 86 /tI (Total 
INPUT Sor 

Head. 
P.V. (e) Tone Amp. Radio, or Deposit n4 and 8 monthly paymr 

appropriate) 
satieration of Input Selector 883.113.8) 

15 /-Terms Deposit í4 and moonth. a. Gns. 

CHASSIS Strong Steel construction. Appr. 12 x 3 x Bin. ly payments of 74/- (Total 887.8.0). Send S.A.E. for leaflet. 

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 -R.S -C 32 High Street (Half -day Thurs.) Tel. 56420 LEICESTER 

(Agent) O. & C. Electronics, 227 Church 5 -7 County(Mecca) Arcade, Boggate (Half -dey Wed.) LEEDS 
BLACKPOOL Street 

Tel. 28252 

30!31 Gr. Western Arcade (Half -day - NI -FI CENTRES LTD. 73 Dale St. (Half -day Wed.) Tel. CE 3573 LIVERPOOL 
BIRMINGHAM weds o2í -236 1279 LONDON 

26 Osmascon Rd., The Spot (Half -day Wed.) Tel. MAIL ORDERS TO: Audio House, 238 Edgware Road, W2 (Half -day T 
urn l T2ß 

DERBY 41361 Henconner Lane, Leeds 13. 
MANCHESTER 

DARLINGTON 8 Priestgate (Half -day Wed.) Tel. 68043 
N C.O.D. under £1. Terms C.W.G. 60A Oldham Street (Half -day Wed.) 

i or CO.D. Posfaoe 4)6 extra under £2. TeL GENrcal 2778 

133 Leith St. (Half -day Wed.) Tel. Waverley 5/9 extra under £5. Trade supplied. 106 Newport Rd. (Half -Tel. 

470 

Wed.) MI DDLESBROUGH 
EDINBURGH 5766 S.A.E. please with enquiries. 

41 Blackett Street (Opp 
Tel. 

ks NEWCASTLE OPON 
GLASGOW 326 Argyle St. (Half -day Tues.) Tel CITY 4158 Branches open all day Sats. Score) (Half-day Wed.) Tel. 21469 TYNE 

MAIL ORDERS MUST NOT 13 Exchange 
(Half-day (Thstle 

Market SHEFFIELD 
HULL 91 Paragon Street (Half -day Thursday) Tel. 20505 BE SENT TO SHOPS 
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`YORK' HIGH -FIDELITY 3 SPEAKER SYSTEM 
* Moderate sin only 25 x 14x loin. COMPLETE KIT 21 Gas 

''"; -" * Response 30- 20,000 c -p.a. Impedance 15 ohms 

is * 
considerably 

me comparable with )nits costing Carr. 1i h 

Considerably more. ConeieEe of (1) 121). 15 watt Base unit with 
9 ;M1}; 

, 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 Sin. high flux middle range speaker. (4) High <;. y g 
efficiency tweeter. (5) Appropriate quantity acoustic damping 
material (6) Teak veneered cabinet. (7) Circuit and full instruc- 
tions. Terms: Dep. 4 Gas. and 9 monthly payments 45/8 (Total 

24 Gam). DEMONSTRATIONS AT ALL BRANCHES 

R.S.C. COLUMN SPEAKERS R.S.0 
IDEAL FOR VOCALISTS AND PUBLIC ADDRESS 

ALL TYPES 15 OHMS COVERED IN RE %INE /VYNATR, 
TYPE 04100 ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C485 25-30 WATTS TYPE C4I25 S0 WATTS 
Fitted four 8" high flux 8 watt speakers. Fitted four 12' 11,000 line 15 watt 

speakers: Overall size approx 56 a 14 x 9 in. Overall size approx 48 a 10 a 5 in. Carr 10/_ Carr 15/- 
Terms: Dep £3 and 9 monthly Terms: Dep. £4 and 9 monthly 
payments 35/6 (Total £18 -19 -8)16 Gns payments 58/8 (Total 230- 8- 0)26lan4. 
TYPE C4I00 IGe WATTS ins. four for conserva- 48 Gns. rive rating. Extra heavy construction. Size. approx at x 1e x era Acoustically AUDIOTRINE HI -FI SPEAKER SYSTEMS 

008818tthg of matched 12ín. 11,000 line 15 Watt 15 ohm 
high quality speaker, erns` -over unit and tweeter. smooth u , .;I ! 
response and extended frequency range 
ensure surprisingly realistic reproduction, 

0$ SENIOR 15 WATT INC. HF128 `J 
15,000 LINE SPEAKER CARR 6/6 f Ó.15.O Carr. 5/9 

filled and pressurised. Terms: Dep. £8 and 9 mthly. pyts. £5.10.6 (Total £67-14-8). Carr. £1 

30 WATT HI-FI A M P LI F I E R 
FOR GUITAR, VOCAL OR INSTRUMENTAL GROUP. 
A 2 or 4 input. 2 vol. control Hi -Fi unit with Separate Bass and 

Treble controls. Current valves. Peak output rating. Strong Rexine covered °s 

cabinet with handles. Attractive black /gold P.V.C. facia. Neon indicator. 
For 200 -250v. A.C. mains. For 3 or 15 ohm speakers. Send S.A.E. for leaflet. o ó t 9_-- Terms: 

uDeaf sit23T4.0and2.12. ntharr.12 /6 19 Gns. 



who wants a £ 2,000 +p. a. 
opportunity in the dynamic 
new computer industry? 
In only 4 weeks you're in - and only 
the incredible Eduputer can make it 
possible. 
Now for the first time anybody can train outside the computer 
industry for a lucrative career as a computer operator, with 
actual experience on an Eduputer. 
Who created Eduputer? The internationally famous company 
Programming Science International. They developed it to the 
specific requirements of the massive New York city training 
board and its practical results have been one amazing success 
story. 
We are proud to have been selected as the only commercial 
training organisation permitted to use the Eduputer in the U.K. 
Thanks to Eduputer, nine out of every ten can learn to 
operate the most advanced computers in only four 
weeks. Unlike Computer Programming, no special 
educational qualifications and no maths required. Just 
you and the incredible Eduputer! 
Jobs galore! The moment you qualify, our exclusive computer 
appointments bureau introduces you to computer users every- 
where with good jobs to offer (up to £40 a week full -time, £50 
a week as a temporary). More than enough to go round, too - 
because 144,000 new operators will be needed over the next 
five years alone. 
This is your big opportunity to gel out of a rut and into the 
world's fastest -growing industry. And remember -LOOT is the 
only commercial computer school to have Eduputer. It means a 

lot to employers. 
Telephone: (01) 437 9906 NOW! 
Or post the coupon today for full details FREE and without 
obligation. 

London Computer Operators Training Centre, 
B32, Oxford House, 9/15 Oxford Street, London W.1. 
Telephone: (01) 437 9906. 
127/131 The Piazza, Dept. B32, Piccadilly Plaza, 
Manchester 1. 
Telephone: (061) 236 2935. 
Please send me your free illustrated brochure on exlusive 
Eduputer "hands on" training for computer operating. 
Name 

Address 

Tel: 

111111.11MINIMMIMMIIIII 
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AUDIO POWER AMPLIFIERS 

TYPE S1 -1010A 

MAX CONTINUOUS 

OUTPUT POWER 

10 W. 

SINGLE ENDED 

PUSH -PULL 

CIRCUIT 

TYPE S1-1020B 

MAX CONTINUOUS 

OUTPUT POWER 

20W. 

CAN WITHSTAND 

5 SEC. SHORT 

CIRCUIT 

PRICES FROM 

f 2.75 to £ 11 ea. 

ACCORDING TO 

TYPE 6 OUANTITY 

TYPE S1 -1020A 

MAX CONTINUOUS 

OUTPUT POWER 

25W 

HARMONIC DISTORTION 

LESS THAN 

0.57. 

TYPE S1-1050A 

MAX CONTINUOUS 

OUTPUT POWER 

50W. 

FREQUENCY RANGE 

20 HZ to 100KHZ 

Ii : ¡ ONTROL LTD. 
RANDALLS ROAD, LEATHERHEAD. 2776-5517 

for fast, easy, 
reliable soldering 
Contains 5 cores of non -corrosive 
flux, instantly cleaning heavily 
oxidised surfaces. No extra flux 
required. 

SAVBIT ALLOY 
ALSO REDUCES 
COPPER BIT WEAR. 
Ecomically packed for 

general electrical 
and electronic 

`old soldering. 75ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 15/- 

THIN GAUGE 
SOLDER, 
ESSENTIAL FOR 
soldering small components 
and thin wires. High tin 

tai.content, low 
melting point, 
60/40 alloy, 170ft. 
22 gauge on 
plastic reel. 
Recommended 
retail price 15/- 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOY SWG 

4A 
Size 5 

(iil 
ustra- 
ted) 

15 

80/40 

Savbit 

60/40 

18 

18 

22 

51.0 

3/-* 

41-* 

*Recommended Price 

INVALUABLE FOR STRIPPING 
FLEX, THE NEW AUTOMATIC 
OPENING BIB WIRE STRIPPER 
AND CUTTER, easily 

adjustable for all 
standard 
diameters. Plastic 
covered handles 
can also be used 
as wire cutter. 
Recommended 
retail price 8/6 

,,' From Electrical and Hardware shops. If unobtainable, write to: 
`*1 Multicore Solders Ltd., Hemel Hempstead, Herts. 



ELECTRÖVAÏIÍE 
EVERYTHING BRAND NEW & TO SPEC LARGE STOCKS NO SURPLUS 

BARGAINS IN NEW SEMICONDUCTORS all power types supplied with free insulating sets 

MANY ITEMS AT NEW REDUCED PRICES 
2/8 40512 45/8 BC147 3/- BFY51 4/- 
2/8 40602 9/6 BC148 8/- BSX20 8/9 

2/6 AC107 14/6 BC149 8/- BY164 10/- 
218 AC126 4/- BC153 7/- BY238 8/8 

2/8 AC127 4/- BC154 7/6 C106B1 14/8 

AC128 4/- BC157 3/9 MC140 5/- 
AC176 6/- BC158 3/6 MJ480 21/- 
ACY22 4/6 BC159 8/9 31J481 27/- 
ACY40 4/- BC167 2/6 MJ491 80/- 
ACY41 5/- BC168 2/8 MPF102 7/6 
AD142 14/S BC169 2/6 NKT403 15/8 

AD149 12/- BC177 6/8 NKT405 15/- 
AD161/AD162 BC178 5/8 OA47 1/9 

(matched) 14/- pr BC179 8/- OA90 1/8 

AF114 7/- BC182L 2/8 OA91 1/3 

AF115 7/- BC183L 2/3 0A95 1/8 
AF116 6/8 BC184L 2/8 0A99 8/- 
AF117 6/8 BC186 8/8 0A200 1/11 
AF124 7/8 130212L 5/- 0A202 2/- 

7/- BC213L 5/- 0071 5/6 
9/6 BC214L 5/8 TIP31A 18/- 

18/8 BCY70 4/- TIP32A 20/- 
9/9 BD121 21/- TI843 10/6 
8/8 BD123 21/- ZTX300 8/6 
8/8 BD124 20/- .ZTX301 8/8 
6/6 BF167 8/8 ZT%302 4/6 

15/- BF178 10/8 7,TX303 4/6 
8/- BF180 12/- ZTX304 8/9 
4/- BF194 7/- ZTX500 5/- 
4/8 BF195 7/8 ZT%501 5/- 
4/- BFX29 elß ZT%502 8/- 
2/9 BFX84 5/9 ZT%503 5/- 
2/8 BFX85 7/- ZTX504 12/- 
2/9 BFX87 5/9 ZT%530 5/5 11/- BFX88 6/3 

11/- BFY50 4/8 ZTX531 6/9 

1763754 
1N4148 
1765054 
18940 
276696 
276697 
276706 
2761131 
2761132 
2761302 
2761303 
2761304 
2761305 
2761613 
2761711 
2762147 
2762218 
2762270 
2N24ß3 
2762484 
2762646 
2762904 
2762924 
2762925 
2762926 
2763053 
2763054 
2763055 
2763325 
2763663 
2763702 
2763703 
2763704 
2763705 

1/8 
4/- 
1/9 
4/- 
11- 
38 
8/8 
29 
6/8 
6/2 
4/- 

4/8 
4/6 
8/- 
7/- 

199/3 

12/9 
6/3 
7/8 

10/9 
11/- 

41- 
4/6 

508 
14/8 
15/- 
10/9 
12/8 

2/6 
26 
2/8 

2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 2i8 
2N3731 241- 
2N3794 
2N3819 
2N3820 
2N3904 
2N3906 
2N4058 
2N4059 
2N4060 
2N4061 
2N4062 
2N4284 
2N4286 
2N4289 
2N4291 
2N4292 
2N4410 
2N5062 
2N5163 
2N5192 
2N5195 
2765457 
2N5458 
2765459 
40250 
40361 
40362 
40406 
40408 
40430 

Si- 
7f- 

12f- 
711 
7/6 
4l- 
4i- 
4/- 
4/- 
4/- 
8/- 
3/- 
8/- 

4¡9 
12/3 
5/- 

S 8i3 
9/9 
8/9 
9/9 

14/3 
12/6. 
18/- 
18/3 
14/8 
37/- 

AF127 
AF139 
AF180 
AF239 
ASY26 
A8Y27 
ASY28 
B5041 
BA102 
BA156 
BA130 
BA156 
BC107 
BC108 
BC109 
BC125 
BC126 

PEAK SOUND PRODUCTS 

ENGLEFIELD KITS 
Build it 12 + 12 watts 

Stereo amplifier in modular kit form 12 watts per channel 
588/9/ -; Cabinet kit only N. These prices nett. 
As recently reviewed in Hi Fi Sound. 

BAXANDALL SPEAKER SYSTEM 
Designed by Peter Baxandall. 
Superb reproduction for its 
size. Handles 10 watts with 
ease. Uses ELAC 15 0 59RM109 

built 
513/12/- nett; 

ilt 519/8/8 nett. 

MAINLINE AMPLIFIER KITS 
RCA /SGS designed main amplifier kits. 
Input sensitivity 500 -700mV for full output into 80. 

Power Kit price Suitable unreg. 
including power supply 

components kit 
12W 188/- nett 92/- 
25 W 1901 - nett N/A 
40W 210/- nett 115/1 
70W 252/- nett 138/10 

RESISTORS 
Code Power Tolerance Range 

C 1 /20W 58' 820 -220K0 
C 1 /4W 0% 4.7 10M 0 
C 1/2W 10% 

4.70 -10M0 C 1/2W 5 

C 1W 10% 4.70 -10M0 
100 -1M0 

WW W 10% 0220 -3.90 
WW 7W 5% 120 -loK0 
Wß, 7W 5% 120 -1OK0 
Codes: 

MO 
metal oxide Electros llTR5 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. 

Values 1 to 9 10 to 99 100 us 
available (see note below) 

E12 18 16 15 

E24 2.5 2 1.75 
Ell 2,5 2 1.75 
E24 3 2.5 2.25 
E12 6 - 

5 4.5 

E24 9 8 7 
E72 116 all quantities 
E12 1/6 all quantities 
E12 1/9 all quantities 

Prices are in pence each for same ohmic value and povoer 
rating, NOT mixed values. (Ignore fractions of ld. on total 
resistor order) 

30 WATT BAILEY AMP. PARTS 
Sensitivity 1.2V for full output into 80 
Transistors and PCB for one channel 57/5/6 
Transistors and PCB for two channels 514/11/ - 
Capacitors and resistors (metal oxide) 40/- per channel 
Complete unregulated power supply kit 54.15.0 

ZENER DIODES 
5% full range E24 values: 400mW: 2.7V to 30V 8/9 each 
1W: 6.8V to 82V 9/- each 1-5W: 4.7V to 75V 12/- each 
Clip to increase 1.5W rating to 3 watts (type 266F) 9d. 

INTEGRATED CIRCUIT 
AMPLIFIERS 
SINCLAIR IC10 complete with instruction book giving 
amplifier circuit details and range of applications. 

nett. 

Components pack for stereo inc. -mains transformer, 
controls etc. 54.15.0 nett. 
PLESSEY SL408A NOV, only 42/8 nett 3W into 7.50 for 
18V supply. Application data sent with two more. 

WAVECHANGE SWITCHES 
LONG SPINDLES 
1P 12W; 21r. 6W; 3P 4W; 4P 3W 

SLIDER SWITCHES D.P.D.T. 
4/9 each 
3/- each 

NEON INDICATOR LAMPS 
all 
Round chrome bezel red, a ber, cllear 4/9 each 

are bezl, red 

Toggle switches, 250V a.c. 1.5A. 
chrome dolly and chrome milled nut S.P.S.T. 3/9; S.P.D.T. 
4/8; D.P.D.T. 5/9; S.P.D.T. centre off 5,h -. 

S -DEC's put an end to "birdenesting ". Components just 
plug in Saves valuable time. Use components again and 
again. S -DeC (70 points) only 20/- Compact T -DeC, 

increased capacity, may be temperature -cycled. T -DeC 

(208 points) only 50/ -. Full range stocked. 

MULLARD polyester C21I0 series 
250V 20%; 0.01; 0022; 0-033, 0.047 8d ea. 0068; 0.1 
9d ea., 0-15 11d., 0-22 1/ -, 10 %; 0.33 1/5, 0.47 1/8, 0.68 
2/3, lµF 2/9. 150F 4/2, 2205' 4/9. 

MULLARD SUB -MIN ELECTROLYTIC 
C426 range axial lead 1/3 each 
Values (µF /V): 0;64/64; 1/40; 1.6/25; 25/16; 2-5/64; 4/10, 
4/40; 5/64; 64/6.4; 6.4/25; 8/4; 8/40; 10/25;10/16; 10/64 
12.5/25; 16/40; 20/16; 20/64; 25/64; 25/25; 32/4; 32/10 
32/40; 32/64; 40/16; 40/2-5; 50/64; 50/25; 50/40; 64/4 
64/10; 80/2.5; 80/16; 80/25; 100/6.4; 125/4; 125/10; 
125/16; 160/2-5; 200/64; 200 /10; 250 /4; 320/2-5; 320/64; 
400/4; 500/2-5. 

LARGE CAPACITORS 
High ripple- current types: 1000/25 5/8; 1000/50 8/2; 
2000/25 7/4; 2000/50 11/4: 2000/100 28/9; 2500/64 15/5; 
2500/70 19/8; 5000/25 12/8; 5000/50 21/11; 5000/100 58/3; 
10000/15 17/ -; 10000/25 24/6; 10000/50 44/ -; 10000/70 
81/ -. 

MEDIUM RANGE ELECTROLYTICS 
Axial leads: 50/50 1/9; 100/25 1/9; 100/50 2/6; 250/25 2/6; 
330 /25 2/6; 250/50 3/9; 500/25 8/9; 500/50 4/8; 1000/25 
4/ -; 1000/50 8 / -; 2000/25 8/ -. 

SMALL ELECTROLYTICS 
Axial leads: 47/10; 44/25; 5/50 1/- ea. 10/10; 10/25; 
10/50, 33/10; 50/10 1/- ea. 22/25; 25/50; 47/25; 100/10; 
220/10 1/3 ea. 

ENAMELLED COPPER WIRE, even No S.W.G only - 

los reels 16.22 S.W.G. 4/3; 24.30 S.W.G. 5/ -: 32.34 S.W.G. 
5/6: 36.38 S.W.G. 6/3. 4 oz reels 16 -22 S.W.G. only 7/8. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 220 0, to 2.2M 0 2/6 
Single gang log 4-7K 0 to 2.2M O 2/6 
Dual gang linear 4.7K 0 to 2.2M 0 8/6 
Dual gang log 4.7K 0 to 2.2M 0 8/6 
Log /antilog 10K, 47K, 1M 0 only 818 

Any type with 4A D.P. mains switch, extra 2/3 

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 1000, 22051 
4700,1K,2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 
1M, 2M2, 5M, 10M 0 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 1/6 if under. Overseas 
orders welcome: carriage charged at cost. 

THE NEW ELECTROVALUE 
CATALOGUE 
48 pages -thousands of items- packed with information 
generously 
d 

illustrated 
iagramo. 2/- poetfree 

with 
4/- if required 

technical 
to be sent 

o seas by air mail. 

ELECTRO ALOE. 
(Dept. PW.171) 28 ST. JUDES ROAD, ENG 

Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 
LEFIELD GREEN, EGHAM, SURREY 

5533 (STD 0784 -3) Telex 264475 
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CHROMOSONIC SOUND 

OPERATED LIGHT DISPLAY 
This compact milt (size 81-' x 51' x 3" -- 

high) is connected directly across the speaker 
F output of an amplifier. It will then convert Audio 

signals into a spectacular three colour psychedelic light, 
display. (500 watts light output each colour). L I O V St 10.0 & 7/6 
Send S.A.E. for further details. P. & P. 

PLEASE CALL IN NO. 11 FOR DEMONSTRATIONS 

MAIL ORDER 
DEPT. 

No. I I 

MAYES RD, 
LONDON 

N22 
671 

TRANSFORMER 
Primary 110, 220, 250 v. 
fused. Secondary 220 v. at 
50mA, 6.3v. at 1 amp. 
Overall size 21" x 2" x 2á" 
high. 12/6 each. L V P. & P. 3/ -. 

SCOOP 
9 x 315 volt, I amp. 
Seondary 250 volt Pri- 
mary. Can be used as 6.3v. 
heater transformers. 
7/6 each. P. & P. 3/ -. 

SHELF UNIT 
Two teak finish shelves on a black frame 
(overall size: 28in. x 25in. x 12in.). Ideal for 
hi fi equipment: amplifiers, speaker cabi- 
nets, etc. The perfect answer for housing 
unit audio and equipment. This unit is 
wall mounting. 

50/- P. & P. is FREE 

SEND FOR FREE LISTS OF SEMI CONDUCTORS 
WESTON MILLIAMMETER 

_Modern clear plastic design. lmA full scale, calibrated 
0 -100. 2i" x 21" x 15' deep. 

30/- Plus 2/6 P. & P. 

IMPORTED PANEL METERS 
KA -38C 1f" x 1}" 50µA, KA -65C I4" x 3 }'. 300v., 
100µA 500µA, 1mA, S meter 500µA, 1mA. 
5mA. S meter 1mA, 300v. All at 
All at 
29/6 Plus I/- P. & P. 39/6 Pius 1/6 E. & P. 

All modern design and made to high standards. 

SOLID STATE BLOCK MODULES 
Phono pre -amp E1311: input 
100K: Gain 28dB: Max out 3 
volt: Max. in 50mV. Tape pre - 
amp as above E1312. Mie. pre. 
amp as above E1313. Power 
amp E1314 input 1,000 ohms: 
gain 20db 300mW. Organ tone 
OSC E1315: Tone Freq. 200 -1K11z output SOu,W: 
All above modules 9 volt opt dual flasher E1318. flash 
time 1 -4 secs. Power 6v., Lamp 6v. 150 mA. 

ALL AT P. & P. 2/- 

COMPONENT CENTRE 
8' x 6° one sided printed circuit board .. 
BY100 type rectifier 800 pic 750m A .. 
4 -pin transistor holders .. ._ .. 

21' 80 ohm loudspeaker .. . . 2" 8 ohm loudspeaker .. .. . . 

2_" 25 ohm loudspeaker ,. 

US battery holders (blue plastic) .. 

10 ohm w/w pots . .. .. .. 
OC81 double heat clips .. . . 

Tape recorder rev. counters .. 
Transistors, Diodes, S.C.R.s etc. 

Please include P. & P. 

2/- each 
3/3 each 
6d. each 
5/6 each 

. 6/6 each 
5/6 each 
1/- each 

. 2/6 each 

. 6d. each 
5/- each 

Seed for lief 'tote 

CHROME TV STAND 
y .8 x 81 x 16ín. high. This modern design TV 

U 

ttaud would make an ideal base fora coffee 
table and is a bargain at 
32/6 Plus 5/- P. & P. 

I.C. MODULES TYPE BP1010 
3 watts r.m.s. power amplifier and pre -amp. Complete with 
data sheet. Fully guaranteed. 25/- P. & P. 1/6 each 

All Sinclair products are in stock. Please include postage 
with orders. 

DWELL 
TIME 
UNIT 
These 
mall 

units 
contain 
the 
following 
compo- 

m, 

vents: 
700 oh 
DPDT relay with base, I/IF 
250v. paper, 0 01µF 400v. paper, 
500' 35v. electrolytic, 3 diodes 
0C200 transistor, a 2N2926 
type transistor unmarked, a 
skeleton pre -.set pot, 4 pin din 
plug & skt., 4 foot of 4 core 
screen. All housed in a small 
neat metal box. Can be made 
into many timing devices. 

SALE 8/6 flue 1/6 
PRICE O P. & P. 

BATTERY 
ELIMINATOR 
Plug your 
Transistor 
Radio, 
.Amplifier, 
cassette, etc., into t se a. c. mains 
through this compact eliminator. 
2' - -in x Sin x 3in approx. 41V 9/2, 
6'V 29/6, 9V 29/6. 75V complete 
with cable and plug for Philips. 
Cassette. 39/6 Plus 2/- P. & P. 

each 

FLICK 
SWITCHES 

250 volt 3A. 
Single Pole en- 
off. 1f" nylon 
Toggle. 

3/6 
1/- 

P. & P. 

LOOK FOR OUR 
NEW SHOP TO 
OPEN SOON IN ED- 
MONTON CARRY- 
ING A WIDER 
RANGE OF COM- 
PONENTS, HI -Fl 
AND SURPLUS 
STOCK. 

EMI SET 450 
3, 8 or 15v. 10 watts 

65/- 
+ 7/6 P. & P. 
ILLUST. 

EMI SET 150 
Dual Cone 13' X 8" unit. 
3, 8 or 15v. 10 watts. 
50/- + 7/6 P. & P. 

MOTOR 
Rated up to 11.5 volt 
400mA. Size 1 *' long, 
á" dia. Shaft 6" long 

' dia. 

4/6 each 
P, &P. 6d. 

WE STILL ARE THE LARGEST COM- 
PONENT STOCKIST IN LONDON 

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS COVER71.rISP25 sto £S.SOEPS&Pp 6 /DUST 

All cabinets are new and carefully designed acoustically with speakers mounted on tin. chipboard baffles. All speakers are ex -TV high quality with hi-flux magnets carefully matched and tested. 
COWDREY FIVE. Specially - designed 
Corner Cabinet 20f x 13 x 7$ in. deep. 
Finished in natural teak veneers with 
Vynair front. Fitted rubber feet. Five 
speaker units 15 ohms. impedence handles 
15 watts. £6.6.0 P. & P. 11/6. 

ADASTRA DOUBLE 5 stereo solid state amplifier housed in handsome 
cabinet veneered in natural teak. Size 115 x 6 x5 #in. 10 Transistors -power 
output 5 watts peak per channel. 220 -240v AC. Output impedance 12 to 15 
ohms (our Cowdrey speaker system eminently suitable). Smart blue 
escutcheon. £14.14.0. P. & P. 10/6. 
SCOTT. This elegant tapered cabinet 
105 x 16 x 5 }in. deep is attractively 
finished in black cloth with striped grey 
Vynair front. Suitable for table or for 
wall mounting. Fitted with 135- x 8in. 
speaker unit and volume control, 3 or 15 
ohms impedence-please state imped- 
ance required. £4.15.0. P. & P. 7/84 each. 
Fitted with E.M.I. 13 x 8in. speaker unit 
and twin tweekers. 15 ohms impedence, 
capacity 10 watts. 46/- extra. 

CAXTON COLUMN. This is a 
column cabinet 23% x 5# x 
deep finished in black or wood. 
grain cloth with blue or grey 
Vynairfront. Keyhole slot for wall 
mounting. Fitted with three 
speaker units, 9 ohms imped- 
ance. Handles 8 watts. Makes all 
the difference in quality and vol- 
ume of tape recorders and record 
players. Real bargain at 59/6d. 
P. & P. 11/- each. 

ELF. An exten- 
sion speaker of 
quality, 9 x 5; x 
3; in. veneered in n3-gun 

atural teak with 
sma t gold and brown or grey 
Vynair front. 3 ohm speaker. 
The baffle is half inch thick. A 
real bargain at 37/6. P. & P. 5/6. 

IMP. Wedge shaped exten- 
sion speaker 7# x 6+ x 4ìn. 
(max.). Covered In walnut 
wood grain cloth with fawn 
Vynair front. Keyhole slot 
at back. Fitted with 3 ohm 
speaker unit. Only 25/6d. 
P. & P. 5/6 each. 

Telephone Pick -up, 10/6. P. & P. 1/ -, Xtal lapel Mike, 7/6. Guitar Mike, 12/6 
P. & P. 1/ -. 
FERROX RODS: 6 x -Mo., 2/9; 4 x fin., 2/9, P. & P. 1/- each. 
FERROX RODS WITH COILS, 8 x ;sin.. 6/ -. P. & P. 1/- each. 
ROTARY SWITCHES: 2 Pole Mains Switch, 3/ -; 1 pole 12 way, 2 pole 
2 way, 3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 3/6 each, P. & P. 1/ -. 
TRANSISTOR SPEAKERS 8 ohm 2 in. 9/6, Sin. 10/6. P. & P. 1 /6. 
SPEAKERS: E.M.I. 135 x Sin. 3 ohm, 50/, 15 ohm, P. & P. 5/6. E.M.I. 
3in tweeter 18/6. P. & P. 2/6. E.M.I. 13£ x Sin fitted two 2 +ln. tweeters. 15 ohm 
90/ -. P. & P. 5/6. E.M.I. 135 x Sins. (15 ohm) Hi -Fi quality £6.5.0. P. & P. 5/6 
E.M.I. Crossover 16/6. P. & P. 1/.. EAGLE Crossover units 3 or 16 ohms. 17/4. 
P. & P. 1/6. Bakers 12 in. 25 watt 8 & 15 ohms £7. P. 4, P. 5/6. 9 x 6ín. ELAC 
15 ohm, £3.0.0 56 RM 109. P. & P. 5/6. 

BROADWAY ELECTRONICS 
(Nr. Tooting 

92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 

THE 
FIESTA 

59/6 
P. & P. 5/6 
Brit. Isles. 

Fitted with 7 x 3 
Speaker and Volume control. Teak veneered 
with Black Vynair. 10" x 7-5" x 3}" deep. 3 ohm 
ex TV Speaker. 

Broadway Underground Station) 
01 -672 3984 (Closed all day Wednesday) 

SPEAKER MATCHING TRANSFORMERS 
3, 7, 15 ohms, 8 watt, 13/6. P. & P. 2/6. 

VYNAIR Widths from 40 to Min., 15/- yd. off roll. P. & P. 1/9.0 yard, 8/-. P. & P. 1/9. Send 1/- stamps for samples. 

EARPIECES WITH CORD and 3.5mm. plug, 
8 ohm magnetic, 3/.. 250 ohm 4/ -. 180 ohm with clip, 6/6. Xtal. P. & P. 6d. 

CARTRIDGES. Stereo: Sonotone 9TA H/C 
Diamond 47/6. Ronette S105 Medium Output, 
28/6. S106 High Output 28/6. Acos GP93 1 Sapphire, 37/6. GP94 1 Sapphire, 39/6. GP91 
Stereo Compatible (High, Medium or Low Out- 
put), 
5/.. Japans e7equivalent totB.S R. TCBs, 35/- -. 

P. & P. 1/6. 

Mono: Acos GP67/2 will replace Collars and Garrard Mono cartridges, 18/6. T.T.C. Crystal 
High Gain, 15/, B.S.R. TC8H Jap. equivalent, 
25/-. P. & P. 1/6. 

The 

SHELLEY 
Size 21 x 11 x 

An extremely elegant 
speaker system made 
of 12 mm. chipboard 
covered with teak tcoth .1 era 

greyhee ' 

l 

Vynair 
h wit 

frondark t (seAlth 
samnd pS.les).E. . 

for 
Tchois 

unique system uses 
thr TV ekr, 
Carefully 

ee ex 
matched 

and tested. Will 
handle 10 -12 watts 
and will match 8 
ohms impedance. If 
preferred the speak- 
ers can be wired in 
series parallel to match 3 ohms impedance. A 
real bargain at£4.19.6 plus 12/9 P. & P. MATCH- 
ING TRANSFORMER for 15 ohms 16/- post free. 
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ik ROC ELECTRONICS 
50 PROJECT ELECTRONIC KIT Model R.130 

King of the Roc Electronic Kits is the Giant R.130 
which makes up into no less than 50 separate 

projects including Radio Receivers, Trans- 
mittens, Tachometer, Rain Alarm Testers, 

Electronic Switches, Amplifiers and 
even an Electronic Target Game. As 
well as earphone, speaker, meter, relay, 
transformer, solar cell, buzzer, etc., etc., 
the R.130 is supplied complete with a 
fitted hardwood case and clear detailed 
instructions for all 50 projects. 

PRICE £7.19.0 

20 PROJECT SOLAR ELECTRONIC KIT Model R.128 
This ultra modern Project Kit is shaped for the space age. Carried inside 
a transparent domed 4tin capsule the R.128 comes complete with a self - 
contained solar cell to power any one of 20 projects ranging from a one 
transistor radio to a morse set complete with key and morse training code. 
Supplied complete with easy to follow instructions and even the cement to 
assemble this unique electronic space capsule. 

PRICE £4.10.0 

2 OCTAVE ELECTRONIC ORGAN KIT Model R.129 
Complete with a. music book containing 10 easy to play songs the R.129 solid state organ 
kit covers 2 full octaves. Slotting into a fitted hardwood case the top panel carries the 
key assemblies and all the components including the loudspeaker. Like all Roc 
Electronic Kits every item is included down to the last nut and bolt so that the con- 
structor can start assembly within minutes of opening the package. 

PRICE £4.10.0 

10 PROJECT INTEGRATED CIRCUIT KIT 
Model R.127 

Using a robust Solid State Integrated circuit the R.127 kits will build any one of these 
projects: (1) Germanium Radio. (2) Test Oscillator. (3) Morse Telegraph Training Set. 
(4) I.C.I. Transistor Radio. (5) Germanium 1 Transistor Radio. (6) Record Player Amp. 
(7) Continuity Tester. (8) AF Signal Tracer. (9) Radio Transmitter. (10) Water Purity 
Tester. 
PRICE £3.10.0 

2 TRANSISTOR SOLAR RADIO KIT Model R.126 
Like all Roc Electronic Kits the R.126 uses reliable no- solder connections to 
produce a complete 2 transistor radio in under 2 hours. As well as battery 
operation the kit is supplied complete with a solar cell to provide power from 
the Sun or any strong light source. 

PRICE £2.10.0 

CRYSTAL RADIO KIT Model R.125 
This easy to build Radio is based on the same circuit developed by Marconi 
for the very first radio transmission but uses a modern ferrite aerial for 
maximum efficiency. A perfect introduction to Radio Theory. 

PRICE £1.10.0 

ExCLuSivE 

ExCLuSivE 

ExCLuSAVE 

4 BAND SHORT WAVE RECEIVER KIT Mod. R.140 
This excellent transistorised battery operated kit 
will not only provide hours of entertainment when 
made up but also in its construction. 
It receives the normal broadcast band 550 KhZ- 

II dill 1.6MhZ and on shortwave 1.5 MhZ -30 MhZ 
in three bands. 0 The 32 page manual not only shows step by step 

/ instructions on how to assemble the kit but also 
includes a guide on broadcasting stations through - / // out the world. 

PRICE: £9.8.0 

5 WATT STEREO INTEGRATED AMPLIFIER 
CHASSIS Model R.123 
Mounted on a heavy gauge chassis the fully 
transistorised R.123 stereo amplifier is com- 
pletely self-contained 

e 
ganged 

volume an separate to e controls. Fo 
simple stereo amplifier of excellent quality all 
you have to provide is the cabinet and control 
knobs. 
SPECIFICATION: 
Output: 5W total. 2.5W per channel. 
Input sensitivity: 600mV at 2.2Mohms. 
A.C. 240v. operation 
PRICE £4.19.0 ExuUSIvE 

EXCLUSIVE 

PROFESSIONAL SOLID STATE FOUR BAND 
Model R.135 COMMUNICATION RECEIVER 

This is the communica- 
tion receiver that you 
have long been waiting 
for. Fully transistorised 
and continuous coverage 
from 555 KhZ -30 MhZ in 
four bands including il- 
luminated electronic 
bandspread for 160 -10 
metres. Also incorpor- 
ated an internal 

speaker, automatic noise 
limiter, SSE /AM /CW Switch, AVC 
Switch, S Meter, Receive and Standby 
Switch, external socket for headphone or speaker, bandspread control, BFO control, 
on /off /AF gain, band selector, antenna trimmer and RF gain. The 11.135 will run off 
of 240v AC, dry batteries or any 12v DC negative ground source. 

PRICE: £45.0.0 EaeW51YE, 

10 WATT BUDGET STEREO ALL TRANSISTOR 
AMPLIFIER Model R.136 

Ideal as a second stereo system or for 
the newcomer to Hi -Fi who wishes to 
upgrade existing equipment the R.136 
sounds every bit as good as it looks. 
As well as inputs for crystal or ceramic 
cartridge the R.136 has a Stereo Tuner 
input which accepts the matching R.134 
Stereo AM /FM Tuner. 

The Sat 'n Finish front panel carries a stereo 
headphone socket as well as volume, balance, 

tone, (all ganged) speaker, mode and selector controls. Supplied complete with oiled 
walnut enclosure. 
SPECIFICATION: Output: 10 Watts Total. 5 Watts per Channel. Frequency Ran e: 

35.18,000Hz. Inputs. Phono and Tuner. 

PRICE: £13.0.0 EXCLUSIVE 

AM /FM /MPX STEREO TUNER 
Perfect Matching Unit to the R.136 
Amplifier. The R.134 Stereo Tuner is 
designed to give years of reliable 
performance. The Tuning Band covers 
AM & FM with a separate etereo beacon 
to indicate when stereo broadcasts are 
being received. 

SPECIFICATION: FM: Frequency Range: 88- 108mHz. Usable Sensitivity: 18µV 
Stereo Separation: 26dB at 1kHz. Image Rejection: 55dB. AM: Frequency Range: 
535- 1,605kHn. Usable Sensitivity: 280µV. 

PRICE: £21.0.0 

5 WATT 8 TRACK CARTRIDGE STEREO 
AMPLIFIER Model R.133 
Just slot in orte of the many 8 track 
cartridge tapes available for a con- 
tinuous programme of your favourite 
music. A manual programme override 
switch enables you to switch from one 
track to the next at the push of a 
button at the same time a numbered 
indicator lights up to show which track 
is playing. Beautifully finished in an 
oiled walnut cabinet the R.133 is 
mechanically engineered to provide long and 
reliable service. SPECIFICATION -Tape speed: 9.5 cm /sec (3/ i.p.s.). 
Wow & flutter: better than 0.3 %. Frequency range: 40- 12,000Hz. 
Cross talk: better than 45dB at 1,000Hz. Output: 5W total. 2.5W per 
channel. Amplifier outputs: 200mV. 

PRICE 
Excwsrvt 

£36.0.0 

STEREO HEADPHONES 
Model R.328 

Built up to a standard not down to a price, the R.328 
stereo headphones represent a breakthrough in value for 
money. 

A valuable addition to any stereo installation they 
will provide many hours of listening pleasure. 

SPECIFICATION: 
Matching impedance: 8 -16 ohms. 
Frequency range: 30- 15,000Hz. 

PRICE £2.8.0 

Model R.134 

4 WATT STEREO FM /AMIMPX TUNER 
AMPLIFIER Model R.124 
Another Roc Exclusive offering top 
value for money performance the 
R.124 is a Stereo Tuner /Amp with 
facilities only usually found i 
much more expensive units. Fea- 
tures like separate bass and treble 
controls, automatic frequency con- 
trol switch and stereo headphone 
socket give the R.124 a price to 
specification ratio second to none. 
Housed in a handsome walnit cabi- 
net the classical low line styling of the R.124 
will grace any home. 
SPECIFICATION: FM : Frequency Range: 88 -108 MHz: Usable sensitivity: 20µV; 
Stereo Separation: 26db at 1 KHz, 20dB Minimum.; Image Rejection: 55 dB; AM: 
Frequency Range: 535.1605 KHz; Usable Sensitivity 300µV; Audio Section: Total 
Output Power: 4 Watts; Phono Input: 200mV at 1 megohm. Tape Input: 100m% at 
100 Kohm. 

PRICE £29.19.0 EXCLUSIVE 

H.P. Terms available for personal callers on purchases over £30 

p® 
RETURN OF POST MAIL 
ORDER SERVICE (Dept. PW) 

Orders under £10 please add 5/- post and 
packing. Orders over £10 sent post free. 

ROC ELECTRONICS LIMITED 
193 EDGWARE ROAD LONDON W91ET 

TELEPHONE: 01 -723 8211 
Shop open 9 -6 Monday - Saturday (There fpm) 
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r HOME RADIO (Components) LTD., Dept. PW, 234 -240 London Road, Mitcham, CR4 3HD . Phone 01 -648 8422 
l 

You must admit, the lad's keen -he's fallen asleep still tuned 
in to dad's vintage receiver. His cat's whiskers set lies 
abandoned by his other "receiver ", and now he's dreaming 
of the super sets and gadgets he's going to build once he's 
got the Home Radio Components Catalogue that Father 
Christmas has been ordered to bring. In the morning when 
the lad sits up in bed and flips through its 300 pages he'll 
certainly come out with some such phrase as "It's the cat's 
whiskers!" 
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If you can't rely on Father Christmas to bring you a Home 
Radio Catalogue, play safe -give yourself one! It will cost 
you only 8/6 plus 4/ post and packing, and once you've got 
it you'll wonder how you ever managed without it. It's packed 
with over 8,000 items, no less than 1,500 of them illustrated; 
and every copy contains 6 vouchers each worth a bob when 
used as directed. Fill in the coupon right away and post it 
with your cheque or P.O. for 12/6. 

The price of 12/6 applies only to catalogues 
purchased by customers residing in the U.K. r - - -- 

Please write your Name and Address in block capitals 

Name 

Address 

Home Radio (Components) Ltd. 
Dept. PW, 234 -240 London Road, Mitcham, CR4 3HD. 
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TOPIC OF THE MONTH 

Local what ? 

READERS of Practical Wireless (at least those who 
bought the December issue) will know that BBC 

Radio London is transmitting on 95.3MHz. They are a pretty 
exclusive club, because hardly anyone else seems to know 
that the station exists, let alone listens to it. After all the 
hoo -hah about local radio, it is strange that the actual 
realisation should be greeted with what might almost be 

called a deathly 'ush. 
The launching of Radio London, for instance, could have 

been a matter of fanfares. It was, in fact, nothing more than 
a damp squib. It was not difficult to count the wordage in 

the southern editions of most newspapers -one gay 
Editor went mad and gave it five whole lines. In the matter 
of programme publicity our daily paper today, and we 

quote in entirety, says: 
5.30 a.m. As Radio 2. 6.45 a.m. to 7.15 p.m. Radio London 
Broadcasts. 
Hardly the stuff to set the blood surging and the fingers 

itching to switch on! However, although the general press 
treats local radio as a non -event, the BBC itself has taken 
a curiously aloof attitude towards the publicising of what, 
after all, is their own brainchild. There is a fair bit of cross - 
fertilisation between the various BBC radio channels as 

to what is happening on other channels but we cannot 
remember having heard much about the local stations. 
Yet surely the BBC are in the finest possible position to 
stimulate interest for with a captive audience on four 
major radio channels and two TV channels the oppor- 
tunities for a publicity campaign would gladden the heart 
of any publicity man. Despite this, the launching and 
sustaining of local radio as a public relations operation 
has been a disaster. 

The programmes themselves have not been good (to be 

truthful they are mainly pathetic) but the quality hardly 
matters if nobody is going to listen! In the past the BBC 
has mounted some magnificent promotions -such as that 
on colour TV. Local radio appears to have been allowed 
to happen without any great enthusiasm. Which leads one 
to ask if the BBC itself has any faith in its own scheme, 
and further to conclude that if nothing more energetic 
and imaginative is done in the way of promotion (and 
programme quality) then local radio, in its present form, 
is a dead duck. 

W. N. STEVENS- Editor. 

FEBRUARY ISSUE WILL BE PUBLISHED 
ON JANUARY 8 
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NEWS... NEWS... NEWS... 
Air Conditioner 
To clean, filter, purify and 
humidify the air in offices and 
homes or the workshop Felvic 
Industries have developed a com- 
pact, inexpensive air conditioner 
to sell for £18 18s. under the 
name of Sanamatic. 

The surrounding room air is 
blown by means of a powerful 
fan through a spiral filter system 
which removes dust, dirt, and 
smoke particles from the air. 

By filling the bottom container 
with up to 8 pints of water, 
correct humidification is achieved 
as the passing air evaporates 
moisture from the water- soaked 
filter pad inside the container. 

To purify, deodorise and /or 
disinfect the ambient air appro- 
priate liquid additives may be 
added to the water. 

The Sanamatic is quiet running. 
One unit will serve rooms up to 
approx. 3,000 cu. ft. 

There is no maintenance re- 
quired except regular changing of 
the filter every three months or 
so depending on contamination. 
For full details and literature 
contact Felvic Industries Ltd., 21 
Foxley Lane, Purley, Surrey, 
CR2 3EH. Tel. 01 -668 2228. 

The Electron's Tale 

t -- 

As part of their Golden Jubilee 
celebrations, Mullard Ltd. have 
released a new 15- minute film 
entitled The Electron's Tale. 

Using mainly cartoon techniques 
in colour and black and white, 
it tells in a light- hearted way how 
the electron has revolutionised 
human life. The story -told in the 
first person by an electron - 
begins with the ancient Greeks. 
They discovered the attraction 
existing between a piece of silk 
and a piece of amber. A thousand 
years later in 1752 Franklin con- 
firmed that the movement of elec- 
trons in the atmosphere, causing 
thunder and lightning, was not 
"the anger of the gods" and 
invented the lightning conductor. 

Then came the battery, the 
resistor, the magnet and the 
various laws and units of elec- 
trical measurement. Later man 

found a way to convert his speech 
into electrons and. this led to the 
thermionic valve, to wireless and, 
eventually, to the cathode ray 
tube and television. 

Ideas then began to flow at an 
ever -increasing rate: electrons 
gave man radar, computers, tran- 
sistors, integrated circuits. . . . 

Today the electron serves man in 
a host of ways, with the promise 
of many more to come. Yet, com- 
plains the electron in the film, it 
is man who takes all the credit. 

Suitable for lay and technical 
audience alike, The Electron's 
Tale is available on free loan 
(16mm) from Mullard Film 
Library, 269 Merton Road, 
Merton Park, London, S.W.19. 
It was produced by Beryl Stevens 
of The Larkins Studio Ltd. (in 
association with the Film Pro- 
ducers Guild Ltd.). 

World Radio Club 
From Thursday, 5th November, 
the first edition of World Radio 
Club was broadcast on Thursdays 
at 1245 GMT with repeats on 
Fridays at 2345 GMT and Sun- 
days at 0815 GMT. 
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Desolder Braid 
Solderstat have produced their 
Desolder Braid. The illustration 
shows a simple method, by means 
of which all solder is removed 
from the joint, using only the 
Desolder Braid, and a standard 
25W soldering iron. 

The Desolder Braid is normally 
supplied on a special Dispenser 
Card, and is extremely economical 
in use, the cost of desoldering the 
joint being less than one penny. 
The Desolder Braid is also avail- 

able in larger reels for major 
industrial users. Solderstat Ltd., 
P.O. Box No. 10, Bush Fair, Har- 
low, Essex. 



NEWS... NEWS... nrFws... 
A Day of Memories 

Recently, Walters Electrical Manu- 
facturing Co. Ltd., Kensal Town 
Telegraph Works, 249 -251 Kensal 
Road, London, W.10, donated one 
of their early receivers to the 
BBC. The presentation took place 
in the office of John Redmond, 
Director of Engineering. 

The receiver, which was in 
pristine form, was one of a few 
experimental models manufac- 
tured by Walters in 1923 and still 
has the official seal of the GPO 
bound round it. It will reside in 
the BBC museum. 

The presentation was made by 
the present Chairman of Walters, 
Mrs. Guise'Moores, whose father 
founded the works in the early 
'20's. 

ITT *W resistors 
The ITT range of carbon compo- 
sition resistors has been aug- 
mented by the addition of a -A W 
device. Resistance values are 
from 2.212 to 470k12 with choice 
of tolerances ±5 %, ±10% and 
± 20%. 

Available at very competitive 
prices, these resistors are capable 
of withstanding high overloads, 
have excellent h.f. characteristics 
and are fully insulated. Picture 
shows resistors actual size. 

LST Chart 
During the last few years LST 
Electronic Components Ltd. has 
sold many hundreds of copies of 
the RCA Hobbies Circuit Manual, 
reference HM.90. Many customers 
have complained that they have 
been unable to obtain the special 
transistors specified for the many 
useful and varied circuits des- 
cribed in this book. 

LST have now managed to 
publish a short list of direct 
equivalents and wish to contact 
their many customers who have 
bought this book and inform 
them that the equivalents chart is 

available, free of charge, if they 
care to write to : LST Electronic 
Components Ltd., 7 Coptf old 
Road, Brentwood, Essex. 

Falkirk & District 
The above club is once again 
active in a rejuvenated form. 
Meetings are being held on the 
last Friday of each month in the 
"Temperance Café," Lint Riggs, 
Falkirk. 

The Chairman of the club is 
Mr. Alan Cameron GM3OGJ, and 
the Secretary is Mr. Brian 
Mulleady. Anyone who would like 
to know more about the club 
should contact the Secretary at 
his QTH -9 Elizabeth Crescent, 
Camelon, Falkirk (telephone Fal- 
kirk 26437). 

North Staffs A.R.S. 
At the A.G.M. of the above 
Society Ian Hunter was elected 
to serve as Secretary for the next 
twelve months. 

He would be obliged if readers 
would forward all the communi- 
cations regarding the Society to 
34 Ainsworth Street, Stoke -on- 
Trent, ST4 4JS. 

Cases from Vero 

A new half -panel width version 
of their very popular "Series D" 
Cases has just been introduced by 
Vero Electronics Ltd., of Chand- 
ler's Ford. Hampshire. These 
cases are designed with the same 
well -known slim line style of the 
larger model. On this range, the 
front aperture is 9.5in wide and 
internal depth 10.5ín. There are 
four panel sizes ranging from 
3.5ín to 8.75in in steps of 1.75ín. 
The styling of these cases results 
in the overall height and width 
being kept to only 0.75in more 
than the front panel size. They 
are available with or without 
handles, but are supplied with a 

tilt foot as standard. 
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PART 

HALVOR MOORSHEAD 

THE advent of cassette tape recorders has seen 
the decline in popularity of the conventional 
reel -to -reel recorders, yet for good quality the 

higher speeds and track widths available on the 
conventional system take a lot of beating. There is 
also a certain satisfaction in building a machine of 
your own and there is a considerable saving to be 
made in cost. Assuming that a tape deck can be 
acquired for under £15 with heads, the total cost 
should be only about £30, this is of course a very 
considerable saving over commercial units. 

The P.W. Stereo Tape Recorder has been designed 
especially for the constructor and although it can- 
not be recommended as a beginners project, any 
reader who has built a transistor amplifier should 
have little difficulty in tackling the project. The 
unit can, of course, be built for mono by using only 
one of the channels, but if mono is the main aim, 
the circuit can be further simplified and the cost 
reduced and for readers wanting to build a mono 
version one will be featured in the magazine in the 
near future. 

The tape deck used in the prototype was unfor- 
tunately withdrawn from the market a week after 
the cover photograph was taken but the actual 
deck used is not at all important since standard 
wafer switches are used for the record /playback 
function and the heads used are still available and 
will be for some time. 

It must be emphasised that the specified heads 
must be used as on record most heads require far 
higher bias currents and the erase head inductance 
forms part of the oscillator. For playback most 
heads will do, including those usually intended for 
valved recorders, but they will be completely un- 
suitable for recording. 

The heads used are the Marriott X /RPS /36 for 
the record /playback head and the X /ES /11 for the 
erase head. 
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DESIGN CONSIDERATIONS 
At first the design of a transistor tape recorder 

amplifier may seem straightforward, amplifying low 
level signals and applying the correct equalisation 
with an oscillator to cater for the a.c. bias and erase 
voltages. 

However, a more careful study will reveal the 
problems. Transistors are basically low impedance 
devices but the input to the preamplifier must be 
reasonably high to accept crystal microphone or 
ceramic cartridges and on playback to show a 
reasonably high impedance to the tape head. 

Secondly a fair -sized voltage swing (for transis- 
tors) is needed for the erase head, so a low voltage 
supply is not possible, 22V is the practical mini- 
mum and the one finally chosen. 

The greatest design problems however come from 
the high gains required. The output from the speci- 
fied head from a fully modulated tape is in the order 
of 0.5mV -lower than that from a magnetic pickup, 
yet in the output stages the currents are high -in 
the order of 500mA. From this it will be seen that 
careful thought has been given to layout and actual 
wiring as far as earth loops are concerned, since 
the currents in the output stage will cause small, 
but significant, a.c. voltages to appear across even 
the shortest wire and if these find their way to the 
input circuit, instability will result. This point can- 
not be overstressed; an early prototype, even though 
some thought had been given to layout, proved quite 
unsuitable because of instability of this sort. 

Another problem is caused by the considerable 
frequency response of modern silicon transistors. 
The same transistors used in the audio stage have 
been successfully used by the author in a short wave 
receiver so a deliberate effort must be made to pre- 
vent and hold back r.f. pickup. 



Finally tape recorders require switching from 
playback to record and the wires leading to the 
switch can bring about many of the problems men- 
tioned above. 

Solutions for all the above problems have been 
found and have been incorporated in the final design 
and have resulted in a first -class recordèr. The 
author hesitates to call the final result Hi -Fi for a 
number of reasons. First, exhaustive tests for distor- 
tion, frequency response and noise have been car- 
ried out but not with laboratory equipment; secondly 
the monitor amplifiers are fairly simple and would 
not fall into the Hi -Fi category. But, having said 
that, the results obtained have been excellent and 
are indistinguishable from machines retailing for 
very considerably more. 

EQUALISATION 
To conform to international standards some treble 

boost must be applied on record and considerable 
bass boost applied on playback. Fig. 1 shows the 
C.C.I.R. equalisation curves for record and playback. 
It occurred to the author that if the preamplifier was 
continually applying playback equalisation this 
would avoid some switching and the correct curve 
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Fig. 1: The equalisation curves which are required to conform with 
current standards. 

could be obtained from frequency sensitive net- 
works which would only be used on record. There- 
fore, assuming that the preamplifier is arranged to 
give the curve shown as "Playback Response" in 
Fig. 1, and after the record amplifier we need a 
response looking like "Record Response ", we can 
do this by inserting a network between the two 
amplifiers giving the response marked on the graph 
"Combined Response ". The lines shown in Fig. 1 

apply only to 712 i.p.s. but 
if similar curves are 
drawn for 334 and 178 i.p.s. 
the line shown as "Com- 
bined Response" will be 
virtually identical. 

This means that by 
altering only the playback 
equalisation curve for 
each speed we will also 
obtain the correct record 
response. 

There are disadvantages 
in this system; as we 
are initially cutting the 
top and then cutting the 
bass we are obviously 
going to need greater gain 

Input 
selector 

SWa 4"4}- Pre- 
amplifier 

Ï 

out of the stages involved and this also means a 
slightly worse signal -to- noise ratio than we could 
otherwise achieve but since high -gain, low -noise 
transistors are used, this effect is not in any way 
noticeable. 

MONITOR AMPLIFIERS 
The P.W. Stereo Tape Recorder is designed for 

use with an existing Hi -Fi system and for this 
reason a low -level output is taken from the ampli- 
fier but, for versatility and portability, two monitor 
amplifiers are included in the design and built -in 
loudspeakers are incorporated in the cabinet but 
the external loudspeaker sockets will have to be 
used for any real stereo effect. 

Since the monitor amplifiers are completely inde- 
pendent of the rest of the recorder, a large number 
of designs could be used. The one used is based on 
the Mullard 3 watt record player amplifier design 
with only slight modifications and using different 
transistors. This has a high impedance input and 
so it does not load the preamplifier circuit in any 
way. The amplifiers are in operation during both 
playback and record and this of course means that 
if recordings are made from a microphone the 
volume will have to be turned right down. 

A simple tone control is incorporated and it was 
considered greater versatility would be achieved by 
having these independent of each other rather than 
ganged. 

If the monitor amplifiers are left out of the 
recorder the power supply can be considerably 
reduced in its size and cost since these amplifiers 
account for well over half the total current con- 
sumption, even on record. 

OVERALL CIRCUIT 
The block diagram Fig. 2 shows the operation of 

one channel and the various switching operations. 
All parts are duplicated for stereo operation except 
the erase and bias oscillator which is common. In 
this diagram SWa and SWb convert the amplifier 
from recording to playback (it is shown here in the 
record position). SWc applies an earth to the V.U. 
meter only on record (thus giving an indication of 
whether the machine is recording) and on playback 
earths the output from the record amplifier to avoid 
high -level signals appearing on the switch wafers 
when they are not needed. This section of the switch 
is not vital to the operation and can be left out if 
required. SWd applies 22V to the oscillator only on 

VU meter 

+22v 

Low level 
output 

SWc SWd 
0 

Record 
level 

control 

Record 
Amplifier 

Erase & bias 
oscillator 

x 

SWb 

R /PB 
head 

Erase 
head 

Volume 
control 

LS 

Fig, 2: Block diagram showing the basic operation of the Stereo Tape Recorder; only one channel 
is shown. 

721 



Note. 
Pl = Moving coil 

mic 
P2. Crystal mic 

P3= Ceramic pickup 
or radio 

To external 
input socket 

P1 

1 
SW1a 

P2 

Circuit inside dotted line is 
mounted on veroboard panel 

R9 

C6. 100p 
(See text) 

To low level output socket 

To VR3 volume control 

R17 1 

CL C5 

U. 10 47k 
10 

9 3nI 

68n R7 
820 

SW 6.1 
a . 7 í.p,s. 

b- 34 i.p.s. 

c = 1/8 i.p.s. 

R15 47 

R19 82k 

R20 180k 

R10 
10k 

VR1 1 

25kß 

100 

R14 

C11 

[ 

10 

0.05 

R12 
10k 

R16 
47k 

+ 22V 

VU Meter 

To bias 
capacitor 

*NB. Head is actually 
connected through 
selector switch 
(SW 3) 

SW2b 

SW2L- 
o 

R /PB 
Head 

Fig. 3: Circuit diagram of the preamplifier and record amplifier of one channel only, the other is, of course, identical. 

q 

record. Cx is a low -value capacitor which applies bias 
to the record head. 

PREAMPLIFIER AND RECORD AMP. 
Fig. 3 is the complete circuit of the preamplifier 

and record amplifiers; the components inside the 
dotted line are mounted on Veroboard, the layout 
of which is shown in Fig. 4. 

The DIN input sockets are connected as shown 
to SW1a (SW1b is on the other channel) via various 
components to attenuate and correct the inputs. The 
direct input is for a moving coil microphone, the 
second, which is paralleled 
by a 6,800pF capacitor, is 
for a crystal microphone 
and the third with a 100:1 
attenuator is for high -level 
sources such as a ceramic 
or crystal pickup or radio; 
the input impedance of 
this source is of course 
high (1M12). The output 
from SW1a is taken via 
the record /playback switch 
to the input of the ampli- 
fier, C2 acting as a d.c. 
blocking capacitor. All the 
coupling capacitors in the 
amplifier (and some of the 
decoupling capacitors) are 
10µF 25V types. In many 
cases they could be lower 
in value or in working 
voltage but for simplicity 
and versatility they have 
all been kept the same. 
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By using this system the necessary value is never 
worse and usually better than it need be and it will 
save the constructor having to purchase a larger 
variety of types. 

Trl and Tr2 are d.c. coupled with R4 providing 
the base bias for Trl. R3 and R7, the emitter resis- 
tors are not by- passed, R3 because it acts as the 
load for the equalisation circuit and R7 to add a 
considerable degree of negative feedback to stabilise 
the circuit. Care has to be taken with the decoupling 
in the supply to these stages otherwise instability 
could result. The output from the collector of Tr2 

A B C D E F G H I J K L M N O P Q R S T U V W X 
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etc 
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To W 2 
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12 

1/36 

14 ' 

15 

16'N 

Equalisation 
switch Mounting holes Link wire 

Fig. 4: The components within the dotted line in Fig. 3 are mounted on Veroboard as shown. 



VR3 
250k 

Volume 

R21 
1k 

C15 
0.1 

R23 
470k 

C14 

10 

R22 
120k 

C16 r--I 
100 

R 24 

R29 
150 

R28 
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Tr 6 
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R27 
1. 

Tr4 
2N2926 

Tr 5 
BC 109 

R26 

Tr7 
AD 162 

+22V 

®C17 
100 
25V 

LS 
15n 

R 30 

Balance 
15k 

VR4 
500k 1 `...A 

25k f 
VR5 

íC18 M 0-05 

To right hand channel 

Fig. 5: Circuit of one of the monitor amplifiers; apart from the balance control all components are 

duplicated for the other channel. 

is coupled via C8 and either R18, R19 and R20 back 
to emitter of Trl, this giving the response curve 
shown on Fig. l for the playback equalisation. 

C6 is . a 100pF capacitor connected between the 
collector and base of Tr2. It will have virtually no 
effect on the audio response but it will prevent the 
amplifier going into oscillation under certain condi- 
tions and it will hold down any r.f. pickup. Four 
identical panels as in Fig. 4 were built during 
development and only one needed this component. 
For those with limited test equipment it may be as 
well to incorporate this component automatically 
between holes MO and Al2. 
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410 I-°Slider VR3 

rt--R26 R27 d. LS 

M---- V R 5 a Tr 6 b 

hVR3 VR5 

LS 

e----- Tr7b i------ Chassis 
8 Tr7c 

Mounting holes 

Fig. 6: Layout of the monitor amplifier Veroboards. The power 
transistors are mounted on the chassis. 

The ' output from the 
preamplifier stage goes 
three ways; first to the 
monitor amplifier volume 
control VR3, secondly to 
the low -level output socket 
and thirdly to R10 which is 
in series with the record 
level control VR1. The out- 
put to the external out- 
put socket is about 600mV 
and this will drive most 
transistor amplifiers. 

R10 is incorporated be- 
cause at maximum setting 
of VR1 control (which is 
far too much anyway) the 
input to the monitor am- 
plifiers is heavily damped. 

R11 and C10 in this cir- 
cuit give a response which 
is shown in Fig. 1 as 
"Combined Response" and 
this overcomes the bass 
boost applied in the pre - 
amplifier stage and at the 
base of Tr3 the correct 
response appears. To pre- 
vent too much a.c. feed- 
back in this stage Cll is 
incorporated in the base 
bias resistor network to 
take this to chassis. The 

collector load comprises VR2 and R15. VR2 is used 
to obtain the correct setting for the V.U. meter and 
is a miniature skeleton preset that must be adjusted 
later. 

The output from Tr3 is taken via C12 and R16 
to the record head via the various switches. 

Note that the wiper of SW2c does not go directly 
to the head as shown in the circuit but it goes via 
another switch which enables either track to be used 
on mono or both to be used on record. 

SW6, which alters the equalisation for the various . 

speeds can be incorporated on the actual deck. How -. 
ever excellent results on the two slower speeds can 

Photograph of the monitor amplifier component board. 
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* components list 

Resistors 
Preamplifier and Record Amp. Monitor Amp. Oscillator 

R1 1Mû R11 10kû R21 1k R31 5.6kû 
R2 10kû R12 10kû R22 120kû R32 68t2 
R3 120û R13 47kû R23 470kû R33 68û 
R4 390k û R14 56kû R24 390kû R34 5.6kû 
R5 100kû R15 2.2kû R25 10û R35 6.8û* 
R6 22kû R16 47kû R26 lû 1W R36 10 1W 
R7 820û R17 1.8kû R27 1 û 1W R37 1û 1W 
R8 15kû R18 47kû* R28 470û }W 
R9 27kû R19 82kû* R29 150û }W 
R10 10kû R20 180k û * R30 15kû 

All resistors á watt, 5% except where stated. *See text. 
Two off required of each R1 to R30 inclusive. 

VR1 (Record level control) 25kû log. 
VR2 (V.0 adjust preset) 2kû lin. skeleton preset. 
VR3 (Volume control) 250kû log. double ganged. 
VR4 (Balance control) 500kû lin. 
VR5 (Tone control) 25kû lin. 

Capacitors: 
Preamplifier and Record Amp. 

Two off required VR1, VR2 and VR5. 

Monitor Amp. Oscillator 
Cl 6-8nF (68,000pF) polyester C14 10µF 25V C19 68nF (68,000pF) 
C2 10µF 25V C15 100nF (0.1µF) C20 68nF (68,000pF) 
C3 10µF 25V C16 100µF 25V C21 68nF (68,000pF) 
C4 100µF 25V C17 100µF 25V C22 68nF (68,000pF) 
C5 100µF 25V C18 50nF (0.05µFF) C23 33nF (33,000pF) 
C6 100pF ceramic* C24 33nF (33,000pF) 
C7 10µF 25V C25 300pF* 
C8 3.3nF (3,300pF) ceramic C26 300pF* 
C9 10µF 25V C27 10µF 25V 
C10 50nF (0 °05µF) polyester 
C11 10,uF 25V Power Supply 
C12 10µF 25V 
C13 10µF 25V C28 2000µF 25V 

Two off required of 01 to C18 inclusive. " See text 

Transistors 
Tri BC169C Tr4 2N2926* Tr7 AD162t 
Tr2 BC169C Tr5 BC109 Tr8 AD161t 
Tr3 BC169C Tr6 AD161t Tr9 AD162t 

Two off required Tri to Tr7 inclusive. t Matched pairs. * See text 

Switches 
SW1 2 pole, 4 way rotary (input selector) 
SW2 8 pole, 2 way (depends on tape deck) (record /playback function) 
SW3 6 pole, 3 way rotary (mono -stereo -track selector) 
SW4 2 pole, on /off toggle (mains on /off) 
SW5 2 pole, on /off toggle (deck motor on /off) 

Miscellaneous 
Mains transformer, type MT103AT, (misc. secondaries at 1A) (Henry's Radio) 
Veroboard, various sizes, see drawings, all 0.15in. matrix, 2-¡in. wide. 
Indicator neons, with built in resistor. 
Mains plug and socket, miniature Bulgin type. 
Input sockets and low level out socket, 4 off 5 -pin DIN types. 
Speaker sockets, 2 off DIN speaker type. 
Loudspeakers, 2 off 15û, 6 x 4in. 
V.U. Meters, 1 ,Ain. square face, Henry's Radio, type V403. 

be obtained if the setting is continually left on the 
712 i.p.s. position and R18 can, if desired be incor- 
porated between holes H13 and H14 on the Vero - 
board. 

The layout of the components on the Veroboard 
panel is shown in Fig. 4 and should be quite straight 
forward. For an uncluttered layout two earth strips 
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are used (3 and 16) and these are connected by a 
link. All external connections are taken to the ends 
of the board and it is strongly recommended that 
Veropins are used as the terminals here. There is 
an awful amount of wiring to do later this is far 
easier done with the panels fixed in position. 

The breaks in the copper strip are clearly shown, 



A view of the completed amplifier 
viewed inside showing the location 
of component boards. 

Photograph of one of the preampli- 
fier and record amplifier boards. 

note that under the preset VR2 one 

break is needed between two holes. 
Mounting holes are located at E2 and 

E15, and T2 and T15. 
The 10µF capacitors as already men- 

tioned are all the same and the cylindri- 
cal types with both wires coming out of 

one end are the best types, these being 
produced by several manufacturers. 

MONITOR AMPLIFIERS 
As mentioned previously the monitor 

amplifiers are very similar to the Mul- 
lard record player circuit. VR3 is the 
volume control which is in series with a 

lkS2 resistor which enables a fair amount 
of negative feedback to be applied at all times. The 
slider ofthe control is connected to 500k12 linear 
potentiometer whose slider is in turn earthed, this 
acts as the balance control. Tr4 and Tr5 are con- 
nected to give very high gain and high input im- 
pedance. Tr4 could well be a BC169C like the other 
transistors used in the preamplifier but Tr5 should 
be the normal metal covered BC109 as it is handling 
quite a current and can get hot enough to warrant 
a heat sink. In any case plastic encapsulated types, 
though identical in construction, do not really have 
the current handling capacity. Tr6 and Tr7 are con- 
nected in the usual complimentary pair mode. 
Although power transistors are used here this is 

done purely on a cost basis. An AC176 and AC128 
would do here (though the emitter resistors R2.6 and 
R27 should then be raised to 2.252) but generally 
these cost more than the recommended power types 
specified. The usual retail price for a matched pair of 
AD161 -AD162 is around 15s but they have been 
advertised for 10s. 

These transistors will handle well over 10 watts 
in a similar configuration but this would involve a 
more costly power supply. By under running the 
output transistors (as is done here) one is not only 

saving on power but damage due to other factors is 

far less likely. The amplifier feeds into a 1512 lound- 
speaker but 8S1 types will work just as well here. 

A simple tone control is incorporated in the feed- 
back circuit and this acts as a top cut; even though 

simple it is very effective in 
a wide control over the tone. 

Some readers may have noticed that since play- 
back equalisation is applied at all times to the feed 
to the monitor amplifier that the input will be far 
from linear on record. This is quite true and it will 
be found that signals monitored on record will be 
rather too high at the bass frequencies but it hardly 
matters as the amplifiers are only intended for moni- 
toring and anyway recorders are used in the play- 
back mode far more often than for recording. In 
actual fact with the built in speakers, which are 
only 6in.X4in. this extra bass tends to overcome the 
shortcomings of the loudspeakers themselves so the 
problem is self -cancelling. 

Like the preamplifier and record amplifier, the 
monitor amplifiers are built on Veroboard of a stan- 
dard width. The layout used brings all take -off points 
to one end and Vero pins should be used. No breaks 
are necessary in any of the copper strips. Two mount- 
ing holes should be drilled as shown. 

this circuit and gives 

In Part 2, next month, the oscillator, 
construction and wiring of the P.W. Stereo 
Tape Recórder will be described. 
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'6ß1D STOPPERS 
FOR 

TRANSISTORS 

G. YOUNG 

ONE of the simplest, yet most useful devices 
used in valve audio amplifiers, yet seldom 
commented upon, is the `grid stopper' shown 

in Fig. 1. Just a simple resistor, yet it is surprising 
just how many things it can do. 

(a) It can prevent any tendency for the valve to 
self- oscillate due to accidental stray inductances in 
the wiring or p.c. board. The effect of such oscillation 
is to make reproduction sound `strangled', as if it 
is permanently overloading. 

(b) It will prevent r.f. picked up by long leads 
being rectified into audio. Most of use have experi- 
enced pickup of morse or `Radio One' by a pet 
amplifier, right in the middle of a favourite record! 
It can be a hard thing to get rid of, but a `stopper' 
will do it without difficulty. 

(c) In mains driven apparatus, `thumps' from 
thermostats and the like can be troublesome and 
actually make one fear for the speaker cone! A 
stopper will often reduce it to inoffensive dimensions. 

Note. 
Silicons 

only 

Base stopper 

Fig. 1. (Left) Grid stopper in a valve circuit 

Fig. 2. (Right) Stopper applied to a transistor 

(d) We all know about amplifiers rated to 200 kHz 
and one wonders what use such response is to any- 
body but a bat! Unfortunately, such amplifiers tend 
to exaggerate spiky waveforms such as `ignition 
noise' by shock exciting the speaker cone. A stopper 
will restrict the response to the audible spectrum. 

(e) In circuits using large amounts of negative feed- 
back from the speaker circuit, voice coil transients 
can be fed back causing unexplained `rattles', known 
as `overshoot'. A stopper will often cure it com- 
pletely. This it does because such overshoot is usually 
at supersonic frequencies. 
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(f) Where very compact layouts are used with high 
gain amplifiers, trouble can arise from accidental 
capacitative coupling from the output to the input. 
This can cause instability, which manifests itself by 
whistles and `rough' noises. A `stopper' will reduce 
the possibility. 

Application 
Quite a lot of very useful jobs -and all for the 

price of a threepenny resistor! The strange thing is, 
that one never seems to see the equivalent in tran- 
sistor circuits. There was some excuse for this when 
germanium transistors were the order of the day, 
for the placing of a series resistor in the base circuit 
could cause a serious loss of gain, as well as dis- 
turbing the bias. 

Solder 

B..C.107 /8 /g 
or 

similar 

C 
33k 

C 

P.C.Board 
Original 

hole 

Fig. 3. Method of mounting a stopper on a p.c. board 

With silicons, however, the base current is much 
lower and it is easier to take liberties. Fig. 2 shows 
a simple application to a silicon transistor of the 
general class BC107/8/9 and similar low -power types. 
It is, of course, mainly in the early stages that the 
`stoppers' are most effective. 

The difference such a simple device can make to 
an amplifier is astonishing. Pre -amplifiers virtually 
unusable owing to extraneous noises have been made 
`hi -fi' by just one resistor so connected. One warning, 
however. It is essential the resistor is placed as close 
as is practical to the transistor. On a printed circuit 
board, a good way is shown in Fig. 3. A 14 watt 
or even ú watt resistor is suitable. The value is not 
critical, but should exceed 22k11. 

A special case is found with `Class B' amplifiers. 
Most of the so- called `cross -over distortion' when 
investigated, turns out to be due to feedback tran- 
sients. (See (e) above.) Do not try to put stoppers 
on the output transistors, which must have a low 
impedance drive. Try putting a stopper in the earlier 
stage, somewhere within the feedback chain. 

It must also be repeated -do not put `stoppers' in 
circuits using germanium transistors. 

It is hoped that this article will have helped 
constructors who have been faced with seemingly 
insoluble problems of electrical noise pickup. The 
author is convinced that most of the cheap sneers 
about `transistor sound' are due just to the absence 
of this simple device. 



CN 15 Watts. Ideal for miniature and micro from 
miniature soldering. 18 interchangeable spare ^ 
bits available from .040" (1mm) up to 3/16" 34 For 240, 220, 110, 50 or 24 volts. 

.111 1111111MOMMIIIIIIMMIBM110111.1.1.1111111111111111111 
Complete precision This kit -in a rigid plastic 

soldering kit 4:16=ii0 
018 watts. Fitted 3/32" bit for miniature 
work on production lines, interchangeable 
spare bits, 1 /8 ", 3/16" and 1/4" available. 

For 240, 220 or 110 volts.36 /- 

E20 watts. Fitted with 1/4" bit, 
interchangeable spare bits 3/32", 1/8", 
3/16" available. Far 240,220, 110 
volts. 36/- 

ES25 watts, Fitted with 1/8" bit. 
lnterchatígeable bits 3/32", 3/16" and 114 

available. Ideal for his speed production 
lines. For 240, 220, 110, 24 at 12 venta, 

36/ 

F40 watts, Fitted 5/16" bit. 
Interchangegbla bits 1/4 ", 3/16 ", 116",3132" 
available. Vary high temperature iron Fur, 
.240, 220. 110, 24 or 20 volts. 47/0. 
Spars bits and damants for all models, 

PLUS 36 -page booklet on 

"How -to- Solder" -a mine 
of information for amateur 
and professional. 

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

"tool -box" - contains 

Model CN 15 watts 
miniature iron, fitted 
A" bit. Interchangeable 
spare bit's., h ". r 
Reel of resin -cored 
solder 
Felt cleaning pad 
Stand for soldering iron 

From Electrical and Radio 
shops or 
send clan 

' 
to Antes. 

tttiftiatyt.e 
soffjerfhg 

iron 
for transi, 

PRECISION MINIATURE SOLDERING IRONS 

Antes, Mayflower House, Plymouth, Devon. 

Telephone: Plymouth 67377/8. 
Telex: 45296. Giro No. 2581000. 

n Please send me the Antex colour 
catalogue 

nPlease send me the following irons 

Quantity Model Bit Size Volts Price 

cìreulú 

GI 

voltages immediatdY ava8abfe from steak '. mumeommil 

I enclose cheque /P.O. /cash value 

NAME 

ADDRESS 
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BRAND NEW 
SEMICONDUCTORS & COMPONENTS 

SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN V.K. GUARANTEED 
TRANSISTORS 

2G301 4/- 2N3402 4¡6 3N143 1g¡8 BC188C 8/- BFY75 8/- NRT237 ry/- 2G302 4/- 2N3403 4/6 3N152 17,'8 BC169 3/6 BFY76 8/- NKT238 5/- 2G303 4/- 2N3404 8/8 BC169B 2/9 BFY77 11/8 NET240 5/8 2G306 8/6 2N3405 9/- R.C.A.:- BC169C 8/- BFYSS 9/- NKT241 5/8 2G308 6/- 2N3414 4/8 40050 10/6 BC170 2/8 BFY90 13/6 NET 261 5/8 2G309 8/- 2N3415 4/6 40251 17¡6 BC171 8/- BPX25 37/- NKT 713 4/- 2G371 3/- 2N3416 7/8 40309 8j8 BC172 8/- BPX29 86/- NKT 781 8/- 20374 4/- 2N3417 7/8 40310 9¡- 130175 4/6 BPY10 59/- NKT10419 6/- 2G381 4/8 2N3570 : 25/- 40311 7i- BC182 8/8 BRY39 9/8 NKT10439 7/6 2N404 4/6 2N3672 19/6 40312 916 BC182L 2/- B8X19 8/6 NKT10619 2N696 4/- 2N3005 5/6 40314 713 BC183 2/8 BSX20 8/6 8/6 297697 4/- 2N3606 5/8 40320 7/8 BC184 8/- BSX21 7/6 NKT20329 2N698 5/- 2N3607 4/8 40323 ß16 BC212L 2/6 BSX26 9/- 9/8 2N706 2/6 2N3702 2/8 40324 916 BCY30 5/6 BSX27 9/6 NKT20839 2N706A 2/6 2N3703 2/6 40326 - 7/8 BCY31 5/8 BSX28 8/6 7/6 2N708 3/- 2N3704 8/6 40329 8/- BCY32 7/6 BSX60 18/6 NKT80111 2N709 12/8 2N3705 3/- 40344 5/6 BUM 4/- 138X61 12/6 15/6 2N2718 5/- 2/03706 2/6 40347 7/8 BCY34 4/6 B8X76 4/6 NKT80112 210726 8/- 2N3707 8/- 40948 10/8 BCY38 4/6 B8X77 5/8 19/8 251727 6/- 2/03708 2/- 40360 .8/8 BCY39 10/6 BSX78 5/6 NKT80113 2N914 3/8 2N3709 2/- 40361 9/6 BCY40 7/6 BSY24 8/- We 220916 8/8 2N3710 2/8 40362 11/8 BCY42 8/- BSY25 8/- NKT80211 2N918 8/- 2573711 2/6 40370 6/8 BCY43 8/- BSY26 $/6 18/6 2N929 4/6 2N3715 44/8 40406 11/3 BCY54 8/8 BSY27 3/8 NKT80212 ' 2N930- 5/8 2N3716 58/- 40407 . 8/- BCY58 4/8 B8Y28 8/8 18/6 
2101090 

10/6 
4/6 2103819 

48/- 
7/- 40410 12/9 BCY80 19/8 BSY32 618 

NKT802118/6 
2571091 4/6 2N3823 19/8 404670. 11/6 BCY70 4/- B8Y36 5/- NKT80214 2N1131 5/- 2N3854 5/6 40468A 7/- BCY71 8/6 BSY37 5/- 18/6 2N1132 5/- 2N3854A 5/6 " 40600 14/6 BCY72 8/6 BSY38 4/8 NKT80215 2N1302 8/8 N3855 5/8 AC107 6/- BCZIO 5/6 .. BSY39 4/6 16/6 2N1303 3/6 ..N3S55A 8/- AC126 4/- BCZ11 8/8 BSY40 8/8 NET80216 2N1304 4/8 2N3856 8/- AC127 5/- BD118 22/6 B8Y51 8/8 18/6 2N1305 4/6 2N3856A 7/- AC128 4/- BDI21 18/- BSY52 8/8 0020 16/- 2N1306 5/- 2N3858 5/- AC154 4/6 B1/123 16/6 BSY53 7/6 OC22 10/- 2101307 5/- 2N3858A 8/- AC176 5/- BD124 12/- BSY54 8/- OC23 10/- 2N1308 6/- 2N3859 5/6 AC187 12/- BD131 19/8 BSY66 18/- OC24 10/- 2N1309 6/- 2N3859A 6/8 AC18S 7/8 BD132 19/6 138Y79 9/- 0C25 6/6 
2N1613 6/- 2N3866 80/- ACY18 5/- BDYll 82/6 B8Y90 11/6 OM; 12/6 2N1631 7/- 2N3877 8/- :ACY19 5/- BDY17 80/- B8Y95A 2/8 0C29 12/6 2N1632 6/- 2N3877A 8/- ACY20 5/- BDY18 35f- BSW41 8/8 OCIO 8/- 2N1637 8/- 2N388A 12/8 ACY21 5/- BDY19 39/8 BSW70 5/8 0C35 10/- 2N1638 5/6 2N3900 7/8 ACY22: 4/- BDY20 22/8 C111 15/- OC36 12/8 2N1639 5/6 2N3900A 8/- ACY28 - 4/- BDY38 19/6 C424 5/8 0C38 10/6 2N1711 5/- 2103901 19/6 ACY40 4/- BDY60 25/- C425 11/- OC41 4/8 2N1889 8/6 2N3903 7/- ACY41 5/- BDY61 25/- C426 8/- OC42 5/- - 2N1893 7/8 2N3004 7/- ACY44 8/- BDY62 20/- C744 6/- OC44 4 

24/9 
2N2147 18/6 2/03905 7/6 A0140 10/6 BF115 5/- D16P1 7/8 0C45 2N2148 11/8 2/03906 7/6 AD149 11/6 BF117 9/8 D16P2 8/- OC46 8/- 2102160 11/8 2N4058 $/8 ADI50 12/6 BF163 7/8 D16P3 7/8 OC70 8/- 
2N2193 8/- 2N4059 2/- AD161 7/8 BF167 5/- D16P4 S/- 0071 2/8 2N2193A 8/6 2N4060 2/6 AD162 7/8 BF173 8/8 GET102 8/- OC72 2/8 2N2194A 6/- 2N4061 2/8 AF106 8/6 BF177 6/6 GET113 4/- 0074 8/6 2N2217 5/8 2N4062 218 AF114 5/- BF178 10/6 GET114 4/- OC75 4/6 2102218 8/- 2574244 9/6 AF115 8/- BF179 14/8 GET118 4/- 0076 4/8 2N2219 6/- 2N4255 8/8 AF116 5/- BF180 7/- EET119 4/- 0077 6/- -2N2220 5/- 2N4285 868 AF117 5/- BF181 8/6 GET120 6/6 OCBl 4/- 2N2221 5/- 2104286 3/6 AF118 12/8 BF184 5/- GET873 8/- OC81D 4/6 2N2222 6/- 2N4287 3/8 AF119 4/- BF185 8/8 GET880 8/- 0083 9/- 2512287 21/8 2N4288 3/8 AF124 4/6 BF194 3/8 GET887 4/- 0084 5/- 2N2297 8/- 2N4289 8/6 AF125 4/- BF195 4/- GET889 4/8 OC139 8/6 2N2303 5/- 2N4290 8/8 AF126 4/- BF196 8/6 GET890 4/8 00140 618 2N2368 5/- 2104291 3/6 AF127 8/6 BF197 8/8 GET896 4/8 0C170 6/- 2N2369 3/- 2N4292 2/6 AF139 7/6 BF198 8/6 GET897 4/6 OC171 6/- 2N2369A 3/6 2N4303 9/8 AF178 8/8 BF200 10/6 GET898 4/8 0C200 7/8 2N2410 8/6 2N5027 10/8 AF179 14/8 BF224 4/- MAT100 8/- 0C201 9/8 2N2483 5/8 2N5028 11/6 AF180 10/8 BF225 4/- MAT101 8/- OC202 12/6 2N2484 8/6 2N5029 9/8 AF239 8/8 BF237 4/6 MAT120 6/- 0C203 8/6 2102539 4/8 2N5030 8/6 AF279 9/6 BF238 4/8 MAT121 e/- OC204 8/8 2N2540 4/8 2N5172 2/6 AF280 12,/8 BF244 8/6 MC140 8/8 00205 12/8 2N2613 7/- 2N5174 10/8 AFZl1. 8/8 BFW58 5/6 MJ400 21/8. 00207 - 15/- 2N2614 5/- 2N5175 10/6 ASY26 5/- BFW59 5/- 31.3420 22/8 OCP71 8/6 2N2646 11/8 2N5176 9/- ASY27 7/8 BFW60 5/- MJ421 22/6 ORP12 12/6 2N2696 6/6 2N5232 5/8 ASY28 5/6 BFW61 9/8 M3430 20/6 ORP61 10/- 2N2711 5/- 2N5232A 6/- ASY29 5/6 BFX12 4/6 11,1440 19/8 P346A 4/8 2N2712 5/- 2105245 9/- ASY36 5/- BFX13 4/8 313480 19/8 TIP31A 18/8 2N2713 5/6 2N5246 8/8 ASY50 5/- BPX29 6/- MJ481 25/- TIP32A 19/8 2N2714 6/- 2575249 8/8 ASY54 5/- BFX30 8/- MJ490 20/- TIS34 12/6 ,2N2865 12/6 2N5265 65/- ASY86 8/8 BFX43 7/8 MJ491 27/6 TI843 8/- 
2N2904 A. 8/8 2N5267 52/6 ASZ21 8%8 BFX68 13/8 MJE340 12%8 TI845 2/8 2512905 7/6 2N5305 7/6 AUY10 80/- BFX68A 18/6 MJE529 17/8 TI846 2/8 2N2905A 8/- 2N5306 8/- BC107 2/6 BFX84 5/- MJE521 17/8 TIS47 2/6 2N2906 5/- 2N5307 7/8 BC108 2/8 BFX85 8/6 MPF102 8/8 TI048 2/6 2N2906A 5/8 2N5308 7/8 BC109 2/6 BFX86 5/- MPF103 7/6 T1849 .2/6 2N2907 6/- 2N5309 12/6 .BC113 5/6 BFX87 5/8 MPF104 7/8 TI850 3/8 2N2923 3/- 2N5310 8/8 BC115 8/- BFX88 6/- MPF105 7/8 TI851 2/6 2N2924 3/- 2/05354 5/8 BC116A 7/8 BFX89 12/6 MP83638 8/6 TIS52 2/8 2N2925 8/- 21P53.55 5/6 BC118 8/8 BFX92A 12/6 NKT0013 9/6 TI853 4/9 2N2926 2N5356 6/6 BC121 4/- BFX93A 14/- NKT124 8/e T1860 ". 4/6 Green 2/9 2N5365 9/8 BC122 4/- BFY10 6/8 NKT125 5/6 TI861 5/- ,,.Yellow 2/8 2/85366 6/6 BC125 11/- BFY11 8/8 NKT126 5/8 TI862 5/8 Orange 2/6 2N5367 11/6 BC126 11/- BFY12 4/8 NKT128 5/6 ZTX107 8/8 2N3011 8/- 2N5457 7/8 BC134 6/6 BFY13 4/6 NKT135 5/6 ZTX108 8 8 2N3014 8/6 2N718A 8/- BC135 

" 8 8 BFY17 4/8 NKT137 8/8 ZTX109 3/6 2N3053 5/- 20005 15/- BC136 " 7/8 13E1,18 8/8 NKT210 6/- ZTX300 8/6 2N3054 10¡- 28020 40/- BC140 - 7/8 BFY19 8/8 NKT211 6/- ZTX301 3/6 2N3055 15/- 20102 10/- BC147 3/6 BFY21 8/8 NKT212 8/- ZTX302 4/6 2N3133 6/- 28103 5/- BC148 2/8 BFY24 9/- NKT213 6/- ZTX303 4/6 2N3134 6/- 28104 5/- BC149 8/6 BFY29 10/- NKT214 4/6 ZTX304 6/6 2N3135 5f- 20501 8/6 BC152 3/6 BFY30 10/- NKT215 4/6 ZTX600 4/6 2N3136 55¡- 20502 7/- BC154 8/6 BFY41 10/- NKT216 7/8 ZTX501 5/- 2573390 5/- 20503 5/6 BC157 4/- BFY43 12/6 NKT217 8/6 ZTX502 5/- 2N3391 4/- 3N83 8/- BC158 3/6 BFY50 4/8 NKT219 6/- ZTX503 5/- 2N3391A 6/- 3N128 14/- BC159 4/- BFY51 4/- NKT223 5/6 ZTX 12/4 2573392 8/8 3N140 15/8 B0160 12/8 BFY52 4/6 NKT224 5/- 2N3393 3/- 3N141 14/8 BC167 g/- BFY53 8/8 NKT225 4/8 2N3394 3/- 3N142 11/- BC168B 2/9 BFY66A 11/8 NKT229 6/- 
Post & Packing 2/- per order. Europe 5/-. Commonwealth (Air) I3/- (MIN,) 

° Send 6d. stamp for price list. 

PANEL METERS 
38 Series-FACE SIZE 42 x 42mm. All prices for 19 pieces. 
50µA, 37/8; 100µA, g6/; 200µA, 89/8; 500µA, 27/6; 50-050µA, 85/-; 30001004A, $918; 6000500µA, Pb/; IMA, 95/-; SMA, 95/-7 1011A, 26/-7 50-50 25/-; 100111A, 25/-; 500MA, 25/; IA, 25/-; 5A, 85/; 10V Y6/; 20V, 26/-; 50V, 25/; 300V, 25/; SOOV, 25/-. 

SILICON RECTIFIERS 
P]Y 50. 100 200 400 600 800 1000 1200 IA 8/- 8/8 3/- 8/8 3/8 8/9 4/- 3A 8/- - - 4/8 - 6/- 

6/- 8/- 8/6 7/- 10/- 
10A 10/8 11/8 13/- 15/8 17/8 19/6 25/- 82/- 17A 11/8 18/8 15/8 18/- 19/8 24/- 81/8 87/8 *5A only IA Types are plastic 

DIODES & RECTIFIERS 
I10461 4/6. I8132 3/- BA156 4/6 BY164 11/6 0A73 1/9 IN914 1/8 I8940 1/6 BAX13 1/8 BYX10 4/6 0A79 1/6 IN9I8 1/6 AA119 . 2/6 BAX16 1/9 BYZ10 7/- 0A81 1/8 IN4007 4/8 AA213 4/8 BAY18 8/8 BYZ11 8/8 0A85 1/8 I8010 3/- AAZ13 4/- BAY31 1/6 BYZ12 8/- : 0A90 1/6 I8021 4/- AAZ15 2/6 BAY38 3/9 BYZ13 5/- OAR 1/8 I844 2/- AAZ17 2/- BY100 8/8 PST3/8 4/- 0105 1/6 I8113 8/- BA100 $/- BY103 4/6 0A5 3/6 0A200 2/- I5120 $/- BA102 4/8 BY122 7/6 "OA9 2/- 0A202 2/- I8121 8/8 BA110 7/- BY124 8/- °A10 2/8 18130 

8131 2/8 BA144 8/6 BY127 
3/- 0A47 1/6 

OA70 1/6 
RCA INTEGRATED CIRCUITS 
CA3000 38/- CA3020A 82/- CA3036 15/- CA3050 87/- CA3005 84/- CA3021 38/- CA3039 17/- CA3051 27/- CA3007 58/- CA3022 88/- CA3041 22/- CA3052 8$/- CA3011 15/- CA2023 26/- CA3042 22/- CA3053 10/- CA3012 18/- CA3026 20/- CA2043 28/- CA3064 82/- CA3013 21/- CA3028A 15/- CA3044 24/- CA3055 48/- CA3014 25/- CA3028B 21/- CA3046 25/- CA3059 88/- CA3018 17/- CA3029 18/- CA3046. 15/- CA3064 24/- CA3018A 22/- CA2029A 33/- CA3047 28/- 
CA3020 28%- CA3035 85%- C 3049 82%- 
Data and application sheets 2/- per type 
Motorola MOTOROLA DATA SHEETS MC724P 18/8 MC799P 13/8 2¡-per Type MC780P 49/5 MC838P 109/9 We can now offer the whole range 140788P 18/8 MC1803P 54/- of Motorola LO's and most of the MC799P 18/3 2401304E 72/- RCA, Mullard, Siemens and G.E. MC790P MC1652G 92/2 LC's at Induatrial Consumer prices MC792P 18¡- 
Fairchild 

- 

1- 8-11 124 1900 Buffer 7/8 1914 Dual GPte .- 8/6 8/- 7/6 L928 JK Fll Flop 12/6 11/9 11/- . 

L709 Operational Amplifier 21/- 19/8 18/- Quantity Prices on Application General Ele6tria 
PA222 87/6 PA246 82/8 Our stocks and range of IWCs. are PA230 22/6 PA263 46/- continually expanding and we fnvite. PA234 21/8 PA242 55/- queries for types not show from En- PA237 87/8 thusisets and Industrial users. 14allud 
TAA241 88/8 FJH101 17/6 TRIACS TAA243 80/- FTH121 17/6 
TAA263 15/6 FJH141 17/6 SC41D, 6A 400V TAA300 35/- FJHS61 17/8 9b/_ 
TAA310 25/- FJH171 18/8 SC41B,6A 200V TAA320. 14/6 FJH221 17/8 22J- TAA350 85/- FJJ101 27/6 " 

TAB10l 19/6 FJJ121 87/8 405128A 400V TAD110 89/8 FJJ141 Bß¡8 83 /- TAD100 39/6 
PIB°y SC50D 80/- SL402A 42¡8 8L403A 42/8. Data and App. 

Sheets 2/6 
" THYRISTORS 
PIV 50 100 200 300 400 
IA 5/- 5/8 7/8 8/- 9/6 
3A 8/- 7/8 8/- 9/- 10/8 
5A - 11/- 18/- - 15/- 
7A - 11/- 18/- - 19/6 

PIV,85/8 25A,4 0 IV87/8B00 

CAPACITORS 
A large and comprehensive 
range available: Electrolytic, 
Polyester, Ceramic, Poly- 
styrene, Sliver Mica, Tantalum, 
Trimmers, Tuners. 

2,000mF 25V, 8/6 
2,506mF 50V, 18/8 
3,000mF 25V, 10/6 
5,00omF 50V, 19/6 

VEROBOARD 
015 0.1 

Matrix Matrix 
2} x 3}in 8/8 4/- 
2} x 5in 4/8 4/9 
31 x 3}in 4/8 4/9 
3} x bin 5/8 5/8 
3} x 17in 18¡- 21/6 
3} x 17in(plain) - 11/8 
6 x 17in (plain) lb/8 - 
Vero Pins (bags 

of 50) - - 6/- 5/- 
Vero Cutter, 9/- 

- 

WIRE-WOUND RESISTORS 
25 watt 8 % (up to 270 ohms 

991Y) 1/8 
5 watts 5%(up to 82k51 only), 2)- 
10 watt S % (up to 251111 only), 

p/g 

POTENTIOMETERS 
Carbon: 
Log. and Lin., less switch, 8/-. 
Log. and Lin., with switch, 4/8. 
Wire-woum Pots (3W), 5/8. 
Twin Ganged Stereo Pots, Log. 
and Lin., 7/0. 

HEAT SINKS 
4.8 x 4 x lin Finned for Two 
TO-3 Trans., 9/6. 4.8 x 2 x lin 
Finned, for One TO-3 Trans., 
6/8. For SO1, Bd. For TO-5, 
1/- Finned. For TO18, 1/- 
Finned. For TO-18, 1/- Finned. 

PRESETS (CARBON) 
0.1 Watt 1/- 

0.504 3 Watt 1%8 RESISTORS 
' 

Carbon Film 
1- watt 5%, 3d. 
} watt 5%, 4d. 
} watt 5%, bd. 
1 watt 10%, M. 
2 watt 10%, 1/8 

THERMISTORS 
R53 (STC) 25/6 VA3705 17/6 
K151 (1k) 2/8 VA3700 17/8 
Mullard Thermietors also in 
stock. Please enquire. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON conductor endlC Izt(24rpages)e 
Semi- 

CALLERS WELCOME Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRS, 9-5.30 Mon-Sat 
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CERAMIC CONUNDRUM 

= Uf *ÌGNT 

W. A. SMITH 

T 
HE phrase "high fidelity" or the foreshortened 

version, "hi -fi," is currently applied to a 
variety of products including ladies' hosiery 

and facial make -up. However, most of us recognise it 
as referring to the faithful reproduction of sound 
via the mediums of f.m. radio or modern gramophone 
plus amplifiers and loudspeakers. Sound, however 
produced or reproduced is, in the final analysis, what 
we hear. It may be melodious or hideous and we may 
be discerning or indifferent. Studio acoustics are 
very desirable but we cannot all have them and in 
the average household the simple act of drawing the 
curtains is often a means of improving baffle. A 
great many people are quite content with a self -con- 
tained record player whilst, for others, this is not 
nearly good enough. A lot depends on individual 
taste but I think that it is true to say that in the 
hi -fi enthusiast bracket, excellence is very closely 
related to the price we pay for equipment. In cater- 
ing for the absolute connoisseur, one accepts that his 
expenditure will be commensurate with his convic- 
tions, usually to the tune of many hundreds of 
pounds. Conversely, but still within the hi -fi category, 
a high standard of sound reproduction is possible for 
a much more modest outlay plus, perhaps, a little 
ingenuity. 

This article was prompted by a genuine problem 
confronting a friend, concerning a certain ceramic 
cartridge. Whilst no one will deny the superiority of 
magnetic cartridges, they obviously cannot be used 
to advantage if one's preamplifier inputs are not 
designed for them. In addition, the better types are 
quite expensive. The better of the ceramic cartridges 
are less expensive but are capable of high perform- 
ance provided that they are given the input condi- 
tions recommended by their manufacturers (i.e. most 
of the better ones are mechanically corrected for the 
R.I.A.A. characteristic so that they will produce a 
desirably flat response when looking into a load 
impedance of 2Ml and upwards). The lower priced 
ceramic cartridges (and my friend had one) are diffi- 
cult to categorise. I think it is fair to say that, in 
general, they give reasonable performance but one 
must accept some discrepancies as inevitable (i.e. 
they are not fussy as to impedance loading but are 
not so good in terms of playing weight, compliance 
and full frequency response). 

The device shown in Fig. 1 enables an R.Í.A.A. 
corrected, high impedance loading, 50mV output, 
high compliance ceramic cartridge to be used sucess- 
fully with an R.I.A.A equalised, stereo preamplifier 
having a 100 -300mV gramophone input. (Normally 
only suitable for crystal or the lower priced of the 
ceramic cartridges.) The test results were so out- 
standing that I considered it well worthwhile passing 

on. Perhaps I should say at once that I have not 
tested the device other than as shown in Fig. 1 (i.e. 
R8, 820íZ, gain factor =2 -8). However, I see no valid 
reason why R8 should not be selected to produce 
other gain factors within reasonable limits. D.C. sup- 
plies of 15V and upwards can be used. A chassis 
negative version is easy to arrange (see technical 
notes). 

Two such devices are necessary for stereo applica- 
tion but, in view of the great transformation made 
to an originally disappointing set up, I do not con- 
sider it to be a costly undertaking. Most of the 
components are available in advertised lists and 
some may already be in the spares box. Constructors 
may prefer to style their own pin- boards and housings. 
Fig. 2 is a facsimile of one of the two pin- boards 
actually in use and the housings were 2 ounce tobacco 
tins. No doubt it could be more neatly designed but, 
since the device worked so well and was out of sight, 
when connected up, I saw no reason to disturb it. 
Time, in any case, was not really on my side and I 
did not have all the tools or the workshop facilities 
that I would have liked at the time (see construc- 
tional notes). 

PROOF OF THE PUDDING, VIDEO AND 
AUDIO 

I joined my friend Reg (for an all too brief holiday 
at his Plymouth home), shortly after he had pur- 
chased the following items by mail order: a 24V 
power supply, two main amplifiers and a stereo pre- 
amplifier model SP4A (Henry's Radio Ltd.), Garrard 
SP25 Mk II turntable, a pair of "Solent" 'speakers 
and a £3 lOs ceramic cartridge to suit the SP4A 
100 -300MV input. 

To be perfectly fair to the latter item it may have 
been a bad one that got through or have become 
invisibly damaged in transit, but the following defects 
were obvious. 1. Output was low, necessitating the 
preamplifier gain controls to be turned up to a level 
not conducive to optimum signal -to -noise ratio. 2. 
Frequency response. The amplitude of bass tones 
compared to the pilot tone on a Decca stereo check- 
out disc was progressively poor. The two lowest tones 
could not be heard at all, even with the bass control 
at maximum. 3. Compliance. A characteristic poor 
compliance "fuzz" was evident in both channels 
when playing high note string passages of music. 

Reg is a very discerning character but he did not 
bemoan his lot. Instead, he simply "wrote off" the 
offending cartridge and plumped for a Decca Deram 
ceramic cartridge in the full knowledge that an 
intermediate input stage would be necessary. i.e. a 
stage presenting at least 2MS1 input loading followed 
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by an initial gain of at least 2 (to match the 100mV 
minimum requirement of the SP4A preamplifier). An 
f.e.t. input was one of the most obvious answers. 
After some thought and about half a ream of paper 
later, the circuit of Fig. 1 transpired. Two units were 
built as shown. (At this stage I must again thank 
those other very enthusiastic Plymouthian friends 
who not only came up with most of the components, 
including the transistors, but also mustered a rather 
fine video oscillator and double -beam oscilloscope for 
test purposes. Shades of Sir Francis Drake and the 
Golden hi -fi, methinks!) 

Ceramic 

IP 

Cl 

001 

R1 
10M 

R2 
1.2k 

R3 
82k 

1.11 

D 4.7R k 

2N381g 
5 

C2 
10 

Tr 3' 
2N3704 

C3 

10 °P' 

Tr2 
2N3702 

R8 
820 

+C5 

1.41 

10 

RS 
1k 

R5 
330 

all tests the oscillator sweep was 50Hz to 30Hz. For 
gain and frequency response the oscillator output 
was 50mV. For channel separation it was raised to 
200mV. 

1. Current consumption at 24V d.c. supplied. A 
steady 20mA throughout sweep (i.e. 1OmA per 
channel) . 

2. Gain in each channel throughout sweep. Rock 
steady 2.6 (R8, 820(1, 5% 14W). 

3. Frequency response in each channel throughout 
sweep. This was carried out with meticulous care 
and attention. The response was beautifully flat all 

the way. We could detect 
no distortion or deviation 
whatsoever and did the 
whole gamut about five 
times just to make sure we 
weren't dreaming. At the 
risk of self -praise I can 
only describe this result as 
very excellent. 

4. Channel separation 
throughout sweep (at 
200mV signals). There was 
no sign of pick -up hum, 
interference or phase 
shift. 

We were now rather 
jubilant and applied the 

R7 -24V device between the gram 
(with the Deram cartridge) 
and the SP4A input. 

-15V 

C4 
80 
(25 VDC) 

+0v: 

D1 
15 Volt Zener 
(250mW) 

R8 and C5 C4, D1 and R7 
Gain limits (See text) Supply limits J 

Also chassis Negative concept 

Fig 1: Circuit of one channel. Note that D1 and C4 are not needed for the second channel if the negative 
supply is taken from R7. 

1k 

Hole 18, 6BA solder tag 
(Screw through to chassis) 

Input 1 

(Green) 

To second board 
(Blue) 

ACID TESTS 
(SOUNDS) 

At first there was a very 
+ ( annoying hum. (To sober 

us somewhat.) However, it 
was deduced that the now 
initial gain would invite 
hum pick -up at the gram. 
The open tag- terminals be- 
low the deck had to be 
boxed in with thin sheet 
metal which- was joined 
to the cable screening. The 
complete silence which fol- 
lowed was indeed golden. 
From then on we could 
only express genuine de- 
light. The sounds that 
came forth when the 
stylus was applied to disc 
were quite magnificent 
and compared very favour- 
ably with much more ex- 
pensive equipment. 

1. With the stylus off the 
disc, no speaker noise 

could be detected until the preamplifier gain controls 
were taken up to 34 maximum. A slight hiss did 
then begin to appear but playing at such a level 
would have blown the house down. 

2. Using the Decca stereo check -out disc. Gain con- 
trols 14 maximum. Bass and treble controls midway. 
All tests on the disc were passed with flying colours. 
Very particularly, the lowest bass tone was now, not 

0 Volts 
(Red) 

(Or chassis) 

GC3 1+ Output"1 
¡ (Yellow) 

C4 

I 

-24 Volts 
(Blue) 

16 Fibre board 32 x2.ß 3 screw holes = 6BA clearance. 
Transistors are upside down with crowns let through suitable holes 

Fig. 2: A suggested layout for the circuit shown above. 

Although hopeful, we did not expect the results 
listed below. The oscillator and 'scope were first 
arranged so that one beam was monitoring the 
oscillator output (as applied to the device input), and 
the other beam seeing the device output. In the 
channel separation test, the oscillator output was fed 
to both channel inputs simultaneously with the de- 
vice outputs fed, one to each beam of the 'scope. In 
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use 

beC' breadboards 

for your projects AND 

SAVE MONEY NOW 
S -DeC 

PRICES SLASHED! 
Unit Pack (includes control panel, S -DeC, 
accessories, Project booklet) now at 20/- 
DeCSTOR Pack (2 S -DeCs, 1 control panel, 
tray for components, Project booklet, acces- 
sories, in black storage container) now 
only 50/ -. 

4 -DeC Pack (4 S -DeCs, 2 control panels, 
Project booklet, accessories in black storage 
container) now only 78/ -. 

T -DeC 

REDUCED PRICE -7/6 OFF! 

T -DeC Unit Pack now available to the 
amateur, 208 connection points, 38 junction 
regions. Accommodates ICs using standard 
carriers. What a bargain at special price of 
42/6 with coupon below. 

SPECIAL T -DeC OFFER COUPON OFFER CLOSES 
Take this coupon to your stockist who will supply one T -DeC for 42/6. 31st, DECEMBER, 1970 

In case of difficulty post coupon direct to: 

S.D.C. ELECTRONICS (SALES) LTD. 

34 Arkwright, Astmoor Industrial Estate, Runcorn, Cheshire. Tel: Runcorn 65041 

Please supply S -DeC Unit Pack, DeCSTOR Pack, 4 -DeC Pack and T -DeC 

Unit Pack. I enclose £ in payment. 
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THE 

RADIO CONNECTOR 

IN DECEMBER 

ISSUE 

The `VENTURER' 
TRANSMITTER 

This comprehensive a.m. /c.w. 
design covers all bands from 
10 to 160 metres inclusive and 
incorporates switched band 
change and p.a. drive peaking. 

The `MINIFLEX' Mk. III 
MEDIUM /LONG WAVE 

TUNER 
Using a minimum of compon- 
ents, this development from 
the author's original `Miniflex' 
design provides continuous 
tuning over the medium and 
long wave bands. Particularly 
ingenious are the methods 
employed for obtaining re- 
generation and waveband 
switching. 

* 

HIGH ACCURACY 
THERMOSTAT 

By taking advantage of a 
differential comparator inte- 
grated circuit, this thermostat 
can maintain temperature con- 
trol within one -seventh of one 
degree Centigrade. Intended 
for temperature control of 
photographic baths for colour 
printing, it has many other 
applications where a close 
control of temperature is re- 
quired. 

PLUS 
MANY OTHER PROJECTS 

* 

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 

RADIO TRETOR 
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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 seperately. 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 Range 3T 
normally supplied with kit. Uses 9 volt battery. 
Easy step by step instructions. Complete Kit. 
£8.19.6 plus 516 P. P. & Ins. Extra ranges I2 /- 
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 47/6. Ready built, tested and 
guaranteed. 67/6, plus 2/6 P. P. 
METRONOME UNIT. Variable 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 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 speaker. 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. 
Texas transistors. Complementary symmetry. 
Driver. NPN. PNP output. The set of three 
ONLY 6/6 post paid. 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
1115 5/6. DK96. 7/3 EH90 8/- PL36 9/9 
195 4/3 DL35 4/9 EL33 9/3 PL81 9/3 
1T4 3/- DL92 5/9 EL84 4/9 PL82 5/9 
314 5/9 DL94 7/8 E5134 13/9 PL83 6/3 
3V4 7/8 DL96 7/3 EY51 7/- PLS4 6/- 
6/30L2 11/6 DY86 5/8 EY86 6/3 PL500 12/9 
6AQ5 5/- DY87 5/3 EZ80 4/3 PL504 13/- 
6F23 13/6 EABC80 6/3 EZ81 4/8 PY32 10/- 
6F25 12/- EB91 2/- KT61 9/3 PY33 10/- 
25L6GT 4/6 EBC33 7/9 KT66 16/6 PY81 5/- 
30C18 12/9 EBF89 6/- N78 17/- PY82 51- 
30FL1 12/6 ECC81 3/6 PC86 9/9 PY800 7/- 
30L15 12/9 ECC82 4/- PC88 9/9 PY801 7/- 
30L17 14/6 ECC83 4/9 PC97 7/8 R19 6/3 
30P4 12/- ECF80 5/9 PC900 7/- 2325 12/9 
30P19 12/- ECF82 5/9 PCC84 6/3 U26, 12/6 
30PL1 12/3 ECH35 5/6 PCC89 9/3 U191 12/- 36PL1314/- EC1181 5/9 PCC189 9/6 U251 14/- 
30PL1413/6 ECL80 6/9 PCF80 5/11 U329 14/- 
CC1135 13 /- ECL82 6/3 PCF86 9/- UABC80 6/- 
DAC32 6/9 ECL80 7/8 PCF801 6/6 UBF89 6/3 DAF91 4/3 EF39 4/6 PCF802 8/9 UCC85 7/3 
DAF96 7/- EF80 4/6 PCF80512/9 UC1181 6/6 
DF33 7/8- EF85 5/9 PCF80611 /- UCL82 6/9 
DF91 3/- EF86 6/8 PCL82 6/9 ÚF89 6/- 
DF96 7/- EF69 4/9 PCL84 7/- ÚL84 6/3 
DK32 6/9 EF91 2/6 PCL85 8/6 ÚY41 7/- 
DE91 5/6 EF183 5/6 PCL86 8/- ÚY85 5/3 
DK92 8/3 EF184 6/- PFL20011/8 Z77 3/9 
Postage on 1 valve 9d. extra. On 2 valves or more, postage 
6d. 'per valve extra. Any parcel insured against damage in 
transit 6d. extra. Office address, no callers. 

GERALD BERNARD 
83, OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.16 

WELBROOK HI -FI 
AMPLIFIER KIT 

During last year Welbrook 
introduced to the Hi -Fi field 
their unique output stage 
which was a completely new 
break -through in high -fidelity 
Audio Design. It enabled us 
to produce an amplifier, giv- 
ing a level of distortion at 
low output levels, normally 
associated with CLASS A or 
truly complimentary output 
stages, but still retaining the 
low relative cost and advan- 
tages of a CLASS B quasi - 
complimentary stage. 
To maintain our position as 
a forerunner in the audio 
field, we now introduce this 
amplifier in kit form. 
Consider the following brief 
specification and then note 
the price. 

POWER OUTPUT: 
10 watts R.M.S. per channel 
(8 ohms). 

T.H.D.: 
Typically less than 0.1% for 
all output levels up to 
10 watts. 

INPUTS: 
Magnetic - ceramic - 
crystal P.U. 
Tuner. 
Tape. 

OUTPUTS: 
4 -8 -15 ohms. 
Tape Output. 

The kit consists of a fibre- 
glass P.C.B., 20 silicon tran- 
sistors, 12 silicon diodes, 
approximately 140 electronic 
components, and all materials 
required to complete a 
chassis mounted amplifier, 
including front panel and 
knobs. 

PRICE: £32 Os. Od. 
(Cabinet Extra). 

Further details and fully illus- 
trated leaflets available. 

Welbrook Engineering 
and 

Electronics Limited 
Brooks Street, Hr. Hillgate, 

Stockport, Ches. 
Phone: 061 -480 4268. 



only present but at the same amplitude as the pilot 
tone. 

3. Using a phase four "spectacular" disc. I can 
only describe the result as just that. All the nuances 
were present and the strings sailed up into sweet 
crescendo without a trace of poor compliance "fuzz." 
(Thank you, Deram.) 

4. Really "belting" it (sorry neighbours, for this 
one). The gain controls were turned up until the 
crockery began to dance. The hum level between 
tracks was barely discernable. 

I returned to my home with one of those rare 
feelings of real satisfaction and Reg has since written 
to say that he now considers it really worthwhile 
to start buying complete operas on disc. Perhaps that 
is the best recommendation for the cartridge and the 
device. 

TECHNICAL NOTES 
Voltage Supplies. Where a 15V stabilised supply 

is available, R7, C4 and the zener diode can be omit- 
ted. For supplies of 18V and upward they should be 
included. R7 is a current limiter (to protect the zener) 
and it's value should be in proportion to the supply 
used. I suggest that R7 should be 50052 for an 18V 

supply. For higher supplies the value should be 
increased in the ratio of 500fó per 6V. i.e. 24V -lkf2, 
30V- 1.5k11 and so on. 

For stereo, I duplicated R7, C4 and Dl but a 

single combination can be used to supply both chan- 
nels provided that 117 and DI are 12W types. 

A chassis negative version of the device can be 
arranged by transferring R7 to the upper (Fig. 1) 

rail and transferring the screening (shown dotted) 
and the chassis -connecting solder tag (Fig. 2) to the 
lower rail i.e. the polarity and potential difference re- 

main the same but the lower rail and chassis become 
zero volts and the upper rail becomes a positive 
number (e.g. + 24V). 

Device Current. Most mains power supplies should 
be capable of continuously delivering the small extra 
current without distress. However, small capacity 
batteries, if used, would become drained fairly 
rapidly, (10mA per channel). 

Gain. The potential divider formed by R4 and R5 

determines the optimum d.c. conditions at Trl 
source. Without C5 and R8, the gain of the device 
would be 15. i.e. R4 divided by R5. 

I cannot envisage any modern ceramic cartridge 
output /amplifier input sensitivity differing so greatly 
as to require such a figure and I do not, in any case, 
advise such usage. However, the facility is there to 

allow a choice of gain factor as follows -05 forms 
an a.c. bypass (without upsetting the d.c. conditions 
at Trl source). The choice of R8 value thus deter- 
mines the gain factor which now becomes the parallel 
sum of R4 +R8 divided by R5. The gain for Fig. 1 

was calculated to be 2.5 but actually resulted as 2.6 
(R8, 82012). To save mathematics, R8 could tem- 
porarily be a non -inductive, 5kf2, variable resistor. 
Optimum gain position for a particular cartridge 
could be found, the resistance measured and the 
variable then replaced by a fixed resistor of the 
nearest preferred value. 

The device was not intended as an attenuator and 

would be rather wasted at less than unity gain (R8, 

360f2). I do not recommend an upper gain factor in 

excess of 7.5 (R8,4.7k12) as already stated, the device 
has only been tested at a gain of 2.6 and this figure 
necessitated additional screening of the gram output 
tags to stop hum pick -up. 

High Input Impedance. Among its many assets, 
the field effect transistor is particularly useful in 
this respect. It is, as nearly as possible, a solid state 
triode valve (without the inconvenience of heaters). 
The gate can be considered to have the same effect 
as the signal grid of a triode. Perhaps "transistor" is 
a misnomer? In the device, Trl and Rl present an 
impedance greatly in excess of 2Mf2 and the Deram 
cartridge at any rate, thrives on it. 

CONSTRUCTIONAL NOTES 
All my resistors were 14W, 5% but R7, if singular 

for stereo, should be 12W. 
For Cl, I used 200V paper tubular types as they 

were available at the time but much lower voltage, 
types such as mica sandwich or plastic film will be 
physically smaller and do the job equally well. C2, 

C3 and C5 were 16V d.c. rated. For C4 I used a 
rating greater than the supply voltage (to cope with 
initial surge). 

If duplicated for stereo, the zener diodes can be 
250mV types but if Dl is singular for two channels 
it should be rated at 500mW. The transistors should 
be as Fig. 1. I cannot vouch for equivalents. 

The pin- boards were as Fig. 2, the dots being the 
pin positions and the rails and four short intercon- 
nections were of 24 s.w.g. tinned copper wire. The 
only coloured wire actually attached was the longer 
blue to extend the -24V supply (through matching 
holes in the twin housings) to the second board. The 
other "wires" are included for identification purposes 
only. 

My housings were rather hurriedly made from two, 
2 ounce tobacco tins, each 414in. X 318in. X isin. deep. 
Holes to match 1, 2 and 3 of each board were made 
in the bottoms of the tins and furnished with 
6BA X 34in. screws. These were fixed, first by one nut 
each followed by two more to form stand -off separa- 
tors between tin bases and boards. 

The tins were fixed together (on their long sides) 
by 6BA screws and nuts but with the thickness of 
four washers separating them to allow both lids to 
go on. Small, matching holes, were made at half 
depth and as near as possible toward the intended 
output end, in the joined sides ( -24V extension wire 
holes). Five, 14in. dia. holes were made at half depth 
in the ends of the tins i.e. one in each compartment 
input end, one in each compartment output end and 
a single fifth one in one only of the output ends 
(power cable hole). The projecting pins on the under- 
sides of the boards were snipped off short and the 
boards placed in position over the stand -off uprights, 
then fixed down with final nuts. 

As shown in Fig. 2, the solder tags thus commoned 
both positive rails to chassis. A length of blue, in- 

sulated, flexible wire was used (through the small 
holes in the joined sides of the tins) to common the 
two negative rails. 

All five connecting cables were made from 
screened coaxial cable. These were passed through 
the 14in. holes and the insulated inners were soldered 
to the appropriate input, output and power pins. The 
screening of all five cables was made off into short 
tails which were soldered to the inside of the tins. 

This served the double purpose of making all screen- 
ing commonly positive and making cable "anchors." 
The lids were applied to the tins, the free ends of 

the cables attached appropriately to gram, preampli- 
fier and power pack and we were in business. 
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LUXEMBOURG 
BANDSPREAD 

THIS compact receiver, constructed in a readily 
available case, measures approximately 5'2in. x 
3'4in. x 158in. external dimensions. The use of 

seven transistors -all popular types -results in ade- 
quate volume from quite a large number of trans- 
missions. 

Usual medium wave coverage is provided, and in 
addition a band which covers about 1650- 1400kHz or 
the high- frequency end of the medium waves. This is 
useful for easy tuning of those stations which come 
at the extreme h.f. end of the usual m.w. band and 
where tuning is difficult. 

CIRCUIT DETAILS 
Figure 1 is the circuit; Ll is the internal ferrite rod 

aerial. Transistor Trl is the mixer with oscillator 
coil L2. S1 and S2 are sections of the band -switch. 
When S1 is at "M.W. ", VC1 tunes Li, for usual m.w. 
coverage, and S2 is at "M.W. ", so that VC2 tunes the 
oscillator coil L2. TC1 is the aerial trimmer, TC2 the 
oscillator trimmer, and C3 the oscillator padder. 

When S1 is in the "LUX" (Luxembourg band - 
spread) position, TC3 is in series with VC1, while 
S2 places C4 in series with VC2. The full swing of 
VC1 /2 now covers a narrow band. TC3 is adjusted 
so that the tuning of L1 tracks with that of the 
oscillator coil. 

Tr2 and Tr3 are ÁF117 intermediate frequency 
amplifiers and three single -tuned . miniature i.f.t's. 
are employed. This section has good gain, and the 
small i.f.t's are easily accommodated. 

Dl is the usual diode detector and applies auto- 
matic gain control bias through R6 to Tr2. VR1 is 
the audio gain control. 

Tr4 is the first a.f. amplifier, followed by the driver 
Tr5. Both these stages are 0071's, and they give 
considerable amplification with little noise. Tr6 and 
Tr7 are OC72s, operated as single -ended push -pull 
output, feeding the speaker through C15. These 
transistors give plenty of volume for a pocket 
receiver, while the current drawn is small, so that . 

the internal battery has a long life. 

FORM OF CONSTRUCT /ON 
The speaker is mounted inside the case, and two 

flexible leads from the receiver are soldered to it. The 
receiver itself is constructed completely on a 5 X 3in. 
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paxolin panel. The larger components are on the 
back of this panel, with most of the wiring and 
some smaller items on the front. 

When the panel is inserted in the case the volume 
control and tuning capacitor spindle project through 
the apertures provided, and the panel is fixed with 
three 6BA bolts, which pass into threaded mounting 
pillars already incorporated in the case. The back is 
a snap fit, and the chrome handle included may be 
used for carrying, or turned to support the receiver 
upright. 

Quite a number of components have to be accom- 
modated, so it is essential to use the small resistors 
and capacitors which are made for transistor equip- 
ment. 

NOTES ON WIRING 
Because of the small free space between some 

items, neat soldered joints are required. In many 
places the wire ends of resistors and capacitors can 
be used for connecting purposes. Elsewhere, leads 
are best made with thin tinned copper wire (such 
as 26 s.w.g.). 

All leads and wires are insulated with sleeving, 
small lmm sleeving is probably most suitable. For 
easy identification of leads when building, and after- 
wards, blue sleeving was put on each transistor 
emitter wire, green sleeving on each base wire, and 
orange sleeving on collector leads. 

For identification of circuits within the receiver, it 
is very helpful to use black sleeving for the negative 
line, with red (or orange) for the positive line. A 
different colour is used with other connections. 
Sleeving which does not melt when soldering is 
strongly recommended. 

SPEAKER MOUNTING 
A piece of 'isin. thick paxolin is cut to the dimen- 

sions shown in Fig. 2. The speaker fixing holes are 
countersunk for the heads of short 6BA bolts. These 
are put in place and the paxolin with bolts is 
cemented inside the case. When the cement is dry, 
the speaker can be placed on the bolts, and held with 
washers and nuts. 

PREPARING THE PANEL 
Dimensions for this are shown in Fig. 3. A hole to 



Fig. 1: Circuit of the Luxembourg Bandspread Pocket 7. 

* components list 

Resistors 
R1 56kû R14 10kû 
R2 10k0 R15 1.2kû 
R3 68052 R16 47k0 
R4 3.9k0 R17 10kû 
R5 56kL2 R18 1k0 
R6 68kû R19 6800 
R7 22kû R20 2.7kû 5% 
R8 1kû R21 100û 5% 
R9 4.7kû R22 2.7kû 5°/, 
R10 1k0 R23 1000 5% 
R11 5.6k0 R24 5.6û 
R12 100k0 R25 5.60 
R13 15kû 

All resistors Ir watt, 10°/, except where indicated. 
VR1 5kû miniature log. pot. with switch. 

Capacitors 
Cl 0.02µF C9 001µF 
C2 0.01µF C10 100µF 12V 
C3 175pF 2% silver mica C11 2µF 6V 
C4 18pF silver mica C12 8µF 6V 
C5 30µF 6V C13 3014F 6V. 
C6 0.047µF C14 100µF 12V 
C7 0.047µF C15 100µF 12V 
C8 0.047µF 
VC1/VC2 208/176pF Jackson ganged. 
TC1 30pF trimmer 
TC2 60pF trimmer 
TC3 60pF trimmer 

Semiconductors 
Tri 0C44 Tr5 OC71 
Tr2 AF117 Tr6 0C721matched 
Tr3 AF117 Tr7 0072 f pair 
Tr4 OC71 D1 OA81 

Coils and Transformers 
L1 MW5FR (Denco) 
L1 TOC.1 
IFT1 IFT13 
IFT2 IFT13 
IFT3 IFT14 11 

T1 Driver transformer Home Radio Cat. N. TR61 

Miscellaneous 
Loudspeaker, WB 2;in 75e; S1 /S2, miniature 2 -pole 
slide switch; 5 x 3in case with dial Electronics 
(Croydon) Ltd, 266 London Road, Croydon, Surrey; 
5 x 3 x -gain paxolin; 1mm sleeving; etc. 

clear the speaker is cut with a washer- cutter or fret - 
saw. The three holes marked X are for short bolts 
which secure the panel inside the case. If these or 
other holes are drilled in slightly incorrect positions, 
a correct fit can be achieved by using a very small 
round file to enlarge or elongate the holes. Alterna- 
tively cut a postcard as a template, put this in the 
case, and mark it into the fixing bushes with a pointed 
tool. The card can then be placed on the paxolin, and 
drilling positions marked through in the correct 
positions. 

The hole Y is for the volume control, which is held 
with a single small bolt and projects through a side 
slot. 

The two holes ZZ are for the miniature slide 
switch. It was found necessary to file this to reduce 
the thickness of its operating knob to suit the slot 
already formed in the case front. 
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Fig. 2: The speaker mounting paxolin panel. 

The ganged capacitor is held with three 4BA bolts. 
It must be placed slightly high so that a PP4 type 
battery will rest easily between it and the case. If 
VC1 /2 is fixed with its spindle centrally in the cabinet 
hole, only the smaller type of 9V battery can be 
accommodated. 

A tag for earthing is placed under one bolt head 
when the capacitor is finally secured. The bolts must 
be extremely short or must have washers under their 
heads, so that they do not project and foul the inner 
plates of the capacitor. The capacitor should have a 
short, flat -sided and threaded spindle. 
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Figure 3 also shows drilling positions for the oscil- 
lator coil and i.f.t's. Paper can be pressed against the 
pins, then held on the paxolin board. Pin positions 
can then be marked through with a sharp tool so 
that drilling is accurate. 

Slots for the trimmer tags and TC1 feet are made 
by drilling small holes side by side. 

It is best to drill as many holes as possible before 
fixing any components in place. Small holes for wires 
can be made afterwards, during construction, with a 
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X 0 
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A o 
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Z 

0 0 0 0 
o 0 0 

O ° ° 
0 00 

0 0 0 0 

O 0 0 0 0° 0 
Y 000 000 

0 0000 000 

58' 

Fig. 3: The main panel drilling details. 

-,lgin. drill. The panel should be fitted in a small vice 
while doing this, or supported so that other items, 
already fitted, are not damaged. It was found very 
helpful to place long 6BA bolts or screwed rods 
through the holes X, locked with a nut each side of 
the panel. The panel may then be rested upright, or 
will stand with either surface uppermost for wiring. 

When wiring, be sure to leave clearance round the 
speaker, and for the bolts holding this item. There 
is a free space of about 516in. between the panel and 
front of the case inside, and about lin. from the 
panel to the case back. With reasonable care, all 
wiring and components can be kept within these 
limits. 

Some care is necessary, because there is little free 
space. The following notes on this part of the 
construction should be useful. 

L2 and i.f.t's. L2 has six pins, with slightly 
closer spacing between 1 and 2, 5 and 6, which are 
placed as in Fig. 5. The i.f.t's have five pins, 
arranged as in Fig. 5. All these items have two can 
tags, which pass through small holes.-These tags are 
wired together and to the "earth" (positive) line. 

VR1 and S3. The five tags lie flat on the board, 
as in Fig. 5. The control is secured with an 8BA or 
10BA countersunk headed bolt which is cut or filed 
off so that it does not project into the space 
required for the battery. 

Sl /S2. This is secured with two 8BA or 10BA 
countersunk headed bolts, with nuts Z -Z, Fig. 4. 
Spacers (or lock nuts) are put between the switch 
flange and paxolin. 

Driver Transformer. The projections on Ti pass 
through small slots and are bent over. Tags come 
as in Fig. 5, and are numbered 1 to 6. 

Trimmer TC1. The "earth" tag of this is 
soldered directly to the frame of VC1 /2, Fig. 4. 
This really requires a large iron (say 60 watt). If 
only a small iron is to hand, solder TC1 to a tag 
which can be bolted near VC1 /2, and connect this 
to the frame (MC in Fig. 5). 

Other Trimmers. In addition to slots for the 

0 0X 
O 0 0 
O 0 0 
O 0 0 

00 
O 0 0 
O 0 0 

0 
00 

01 
o 

736 

Internal view ofthe completed receiver. 

tags, a central hole is necessary under each to 
clear the screw. 

Resistors. Shape and cut the wire ends to suit, 
before fitting these. Put sleeving on all leads. 

Electrolytic Capacitors. - Each must be fitted with 
the polarity shown. Miniature electrolytic capa- 
citors generally have some form of external 
insulation. This is essential as otherwise contact 
between the metal cans (negative) and other leads 
could prevent the receiver working. 

Other Capacitors. These can be fitted either 
way round, and the 0.047µF miniature low voltage 
discs could be 0.04µF tubular types. 

Transistors. The leads from these are all left 
at such a length that the tops of the transistors 
come about level with the tops of the i.f.t's. 

WIRING 
Figure 4 shows connections etc. at the back of the 

panel, and the front side is shown in Fig. 5. 
It will be very helpful to take a coloured pencil, 

and run over each lead and component on this 
drawing as it is fitted and soldered. If this is done 
systematically, it will always be clear what has been 
done, and what items and leads remain to do. It will 
also avoid any connection being omitted. 

Wiring is easier if very small sleeving is used, so 
that it can pass through the holes in the paxolin. 
This avoids having to fit separate lengths of sleeving 
on each side of the board. 

No heat sinks are needed when soldering D1 and 
the transistors, provided these wires are not too 
short. The iron should be at full temperature, and 
is removed immediately the joint is made. Lengthy 
heating of resistors, capacitors or other items may 
also cause damage to them. Usually, the iron should 
only need to be in contact with the joint for a second 
or two. 

The junction of Cl, Rl, R2 and Trl base are 
anchored by the wire end of one resistor going 
through a small hole, but no connections go to this 
point on the other side of the board. 

The emitter lead of Tr6 is soldered to R24, Fig. 4, 
but no connection is made to this point the other 
side of the board. j118 is soldered to the negative 
lead of C13, and so only a single wire comes through 
to the panel front, Fig. 5. Use thin flex for the 
battery leads, with the correct clips. Glue cardboard 
to keep the battery a little away from VC1/2 and 
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Fig. 5: The wiring at the front of the circuit board. 

i.f.t.2. If metal parts of a battery clip touch i.f.t.2, this 
will put the receiver on or short -circuit the battery. 

FERRITE ROD AERIAL 
Connections for this are shown in Figs. 1 and 4. 

The rod lies above TC2 and TC3, with a little clear- 
ance. A mount with a V- shaped notch to take the 
rod is made from wood or other insulating material, 
and screwed at the hole shown in Fig. 4, near the 
speaker. Tape holds the rod to the mount. 

The tuned section of the aerial is that between 
1 and 2, and the coupling winding is 3 and 4. Ends 
2 and 4 are twisted together, insulated with sleeving, 
and soldered to the frame of VC1 /2, or to a tag 
bolted to the frame. 

End 1 goes to TC1 and TC3 as in Fig. 4, from 
where a lead passes to Sl, as in Fig. 5. End 3 is 
soldered Cl, Fig. 4. 

The tuned winding consists of Litz wire, which 
has many individually insulated strands of fine wire, 
so it is advisable to solder to the ready prepared 
ends. If this wire is cut, all strands have to be 
cleaned and soldered together, which may prove 
difficult. 

The winding should 
not be pressed on to the 
adjusting screw of TC3. 
If there is danger of this, 
place insulating tape at 
this point. Trimmers TC2 
and TC3 can be reached 
with a small bladed tool or 
the rod can be swivelled 
a little clear, for initial 
adjustments to these. 

The end of the rod 
near TC3 was further 
supported by a stout wire 
loop. This should not be 
a complete turn elec- 
trically, but goes about 
three- quarters round the 
rod, and is soldered to a 
tag, which is held by the 
fixing screw which passes 
through the adjacent hole 
X. 

ALIGNMENT 
The cores of the three 

i.f.t's have first to be 
aligned at about 465kHz. 
If a signal generator is 
available, tune it to pro- 
vide a modulated output 
of this frequency, and 
couple it to the base of 
the Trl. Output from the 
receiver can be checked 
by ear or preferably by 
using an audio output 
meter or observing the 
battery current with a d.c. 
meter. Make adjustments 
for maximum current, but 
keep this down to 20mA 
or so by reducing the 
generator input. 

If no signal generator is 
to hand, adjust the cores 

The wiring on the finished receiver. 

for best reception of a steady signal tuned in, and 
repeat this later with a weak transmission. 

The receiver was adjusted to provide coverage of 
575- 1450kHz on "MW" (about 520 -210 metres) and 
1400- 1625kHz ( about 215 -185 metres) on "LUX ". To 
do this, close VC1 /VC2, set the generator to 575kHz, 
and rotate the core of L2 until the signal is tuned 

-continued on page 747 
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ASIGNAL generator which provides harmonic 

"pips" at regular frequency intervals is much 
easier to build than a tuned signal generator, 

and also much more accurate. It does not have to 
be calibrated throughout its working range as re- 
quired with the conventional, fully tunable signal 
generator, because all its outputs are multiples of 
one or more known frequencies. 

A comparison between the popular type of signal 
generator, and the harmonic marker, will help to 
differentiate between their modes of operation. 

Tuned Signal Generator 
This will have several switched frequency ranges, 

each tuned with a variable capacitor and with a 
scale upon which frequencies are marked. For 
average long, medium and short wave use, the 
ranges may cover from about 2000 metres to 
10 metres, or 150kHz to 30MHz. 

One advantage of this type of generator is that 
it can be tuned to give an output at any wanted 
frequency within its range. Outputs such as 1.62MHz, 
470kHz or any other frequency can be had, for 
intermediate frequency circuit alignment. The genera- 
tor can also be used to check band coverage, and 
for the trimming and alignment of a receiver. Though 

100kHz 
R1 

100k 

harmonics are sometimes used for higher frequencies, 
the output is usually at the fundamental frequency. 

A disadvantage of this type of generator is that 
each fundamental band requires a separate inductor, 
and each band has to be individually calibrated 
which can be a problem to a user with little other 
equipment. Accuracy, with a large dial, would not 
be better than 1 or 2% except with laboratory -type 
generators. 

Harmonic Marker 
This has no variable tuning (except for initial 

adjustment). A crystal, or capacitor- inductor com- 
bination, operates at some fixed frequency and its 
harmonics are then used for calibration and other 
purposes. For example, a 100kHz marker will give 
outputs at multiples of 100kHz, such as 600, 700, 
1400 and 1500kHz, to allow calibration of a medium 
wave receiver band from 600kHz (500 metres) to 
1500kHz (200 metres). 

Primary advantages are a simple circuit and 
extremely high accuracy, while there are no indi- 
vidual tuning ranges on the marker requiring cali- 
bration. Accuracy can easily be within a few parts 
per million, quite unattainable with a tuned type 

of generator and its 
accuracy is well within 

+20V the limits required for the 
52 calibration of amateur 

transmitting equipment. 
The main disadvantage 

arises from the fact that 
all outputs are "round" 

OA81 figures or multiples, inter - 
(OA91) mediate figures such as 

455kHz not being avail- 
able. However, the output 
allows alignment of an r.f. 
stage for example, if 

63V done at round figures 
03A such as 1400kHz and 

600kHz. 
230V Another disadvantage is 
AC that harmonics have to be 

Q identified, but this is J generally easy although 
-C6 their strength falls as the 50 frequency rises, but they 

can be usable up to 
30MHz. They give very 
few calibration points at 
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low frequencies, such as 150 -300 kHz, so are most 
useful over the medium and short wave bands. 

It is clear that a harmonic marker can be a very 
useful instrument. Two circuits are described here, 
one very simple but extremely handy, the other 
more comprehensive. 

Frequency Determining Circuits 
For high accuracy without too much checking, a 

harmonic marker has one or more crystals. These 
maintain their frequency with only extremely small 
errors, and are used in the comprehensive marker. 

When experimenting with such circuits, it was 
apparent that stable L/C tuned circuits could be 
used. These save the expense of crystals, and can 
easily give enough accuracy for general purposes, 
so they are employed in the simpler marker. 

The simple marker can be identified if necessary 
by switching it on and off. 

The larger marker has a neon which modulates 
the amplifier and thus gives a tone on the carrier. 

Single -Valve Marker 
The circuit for this is shown in Fig. 1 and it has 

very few parts. A 3 -way switch selects Ll for 
5MHz, L2 for 1MHz, and L3 for 100kHz. These 
inductors are core -tuned. A range can be omitted 
if its harmonics are not wanted. Output is via the 
isolating capacitor C5. An isolating transformer 
supplies power for the valve heater and the positive 
supply. 

With a home -built receiver 100kHz harmonics 
were heard to 5MHz, 1HMz harmonics to 10MHz, 
and 5MHz harmonics to 30MHz. 

/i Flanes / Flanges 

/rll back 

Moo 

A harmonic marker need have one frequency 
determining circuit only, often 100kHz. Then har- 
monic pips arise at multiples of 100kHz. 

For higher frequencies, the pips fall very close 
together on the tuning scales of a general coverage 
receiver. So a second higher fundamental frequency 
and its harmonics can be useful. The simple marker 
(Fig. 1) has three fundamental frequencies that for 
100kHz giving harmonics as already described. The 
1MHz circuit gives signals at 1, 2, 3, 4, 5MHz, etc., 
with the third circuit providing pips at 5MHz inter- 
vals. 

The larger marker (Fig. 3) has a 100kHz crystal, 
and an h.f. crystal to identify 100kHz frequency 
points within the amateur bands up to 30MHz. 

Id entification 
A means of identification of the pips from a 

harmonic marker is useful, because the receiver will 
probably pick up other signals even with the aerial 
disconnected. 

E 

Tç 

Panel 

L3 

1111111 I 11111 

L2 

L1 

1-JG 

Hardboard 

Fig. 2: Under chassis wiring of the single valve marker. 

Construction 
The chassis is four -sided with flanges, and is 

closed by fixing a plate with self- tapping screws, 
the core -adjusting screws projecting above. 

Wiring is straightforward, and is shown in Fig. 2. 

No mains on /off switch was included, as the marker 
can be plugged in when required. A mains toggle 
switch could be placed in the transformer primary. 

The coil formers are # in. in diameter, with pins and 
adjustable core. Windings are shown in Fig. 2. 

L1:5MHz. 20 turns of 24 s.w.g. enamelled wire, 

layer wound, and the tapping T is 5 turns from E. 

L2:1MHz. 58 turns of 34 s.w.g. enamelled wire, 

layer wound, with the tapping 8 turns from E. 

Smear the formers lightly with adhesive before 
winding. Windings commence as near the tagged 
end of the former as possible. 
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L3: 100kHz. 500 turns of 36 s.w.g. enamelled wire, 
the tapping T being 50 turns from E. Cut two discs 
of paxolin or other insulating material, with 12in. 
holes to fit the former. Cement one disc near the 
tagged end, and the other to leave 4in. winding 
space. Take end G through a small hole near the 
centre of one disc. Wind on 450 turns, pass a loop 
through a small hole for the tapping T, and wind 
on the further 50 turns, ending at E. 

Three i-in. holes are made in a piece of insulating 
material about 4 X 14 in. The inductors are cemented 
in these, with the threaded rods passing through the 
metal box. Put a spring washer and 6BA nut on 
each rod. The ends of the windings are bared and 
soldered to the end pins of the formers. 

Other details of wiring and construction should 
be clear from Fig. 2. 

Frequency Adjustment 
As the purpose of a harmonic marker is to permit 

calibration, etc., of receivers, a receiver is brought 
into use to adjust the circuits Ll, L2 and L3. 

For L3, on 100kHz, tune a receiver to the 1500m 
(200kHz) BBC transmission. If an external aerial is 
used, and signal strength is too great, keep this 
down by using a temporary short wire as aerial. 
Place an insulated lead from the marker output 
socket near to the receiver, or its aerial or lead -in, 
or ferrite rod. 

Adjust the core of L3 until a heterodyne whistle 
is heard in the receiver. Set the core to the zero - 
beat position. Rotating the core either way, from 
this position, should cause a tone which rises in 
pitch. Lightly lock the core in the zero -beat position, 
which means L3 is tuned to 100kHz, and its second 
harmonic falls on 200kHz. 

X1=3550kHz 
X2=100kHz 

Cl NMI 
22p 

= X1 

51a,ß 

MaTC1 rim 150p 

51 

X2 c 

C 

220p1 1ÓÓOp 

R3 
100k 

C4 
0.01 

Photograph showing the simple 
construction of the one valve 

design. 

Tune the receiver across the medium wave band 
when the marker signal should come in at multiples 
of 100kHz, as described. If necessary, reduce (ex- 
traneous signals by removing the aerial connection. 

The tuning scale of an uncalibrated receiver can 
be marked at 100kHz points. Identify one such point 
by reference to a known BBC transmission, then 
count up and down from it, putting in the actual 
frequencies. 

Tune the, receiver to the 1000kHz or 1MHz point 
found, and switch the marker to 1MHz. Rotate the 
core of L2 until the marker signal is correctly tuned 
on the receiver. 

L2 can now be adjusted precisely by tuning the 
receiver to the 5th harmonic on 5HMz. Switch the 
marker off, and search with the receiver a little 
either side to find a 5MHz standard frequency 
transmission. Switch the marker on, and adjust L2 
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Fig. 3: In this circuit two valves are used with crystals to determine the marker frequencies. 



to zero -beat. Then switch to Ll, and adjust it for 
zero -beat, or 5MHz. 

Check the core adjustments, and lock the cores. 
Before permanently calibrating a receiver from the 
marker, make a quick check of frequencies at one 
known frequency for each circuit, such as the BBC 

on 200kHz or MSF on 2.5MHz (for L3), and 5MHz 
(for L2 and L1). 

Two Valve Crystal Marker 
Fig. 3 is the circuit of this instrument and V1, 

a 6AM6, is the crystal controlled oscillator, with 
two crystals. The h.f. crystal, Xl, is 3550kHz, giving 
outputs on 33.55, 7.10, 14.20, 21.30 and 23.40MHz. 
Crystal X2 is for immediate identification of 100kHz 
points in the 80, 40, 20,15 and 10 metre amateur bands. 

V2, another 6AM6, is a harmonic amplifier, in- 

creasing the signal strength of the higher order 
harmonics and is normally used untuned. The switch 

är am. 

X1 is the h.f. crystal, 3550kHz but numerous 
crystals in the 1.8MHz to 8MHz range were all 
found satisfactory in this circuit. X2 is the 1.f. 

crystal, adjustment of TCl allowing a change of a 

few cycles, for synchronisation with the BBC or 
MSF. 

Construction 
Components are on a 61 X 4in. chassis, as in Fig. 

4. The rotary switches and lampholder secure panel 
and chassis together. The h.f. crystals mentioned fit 

a ¡in. 2 -pin holder, and the 100kHz crystal requires 
an International octal holder. 

The mains cord is anchored at a 3 -tag strip, E 

goes to chassis, N to transformer primary, and L 

to switch. 
When wiring VI, keep grid, switch and crystal 

leads short, and near the chassis, to avoid any 
chance of spurious oscillation. Pin 6 of the octal 

111111011111110 

Lampholder 

=WM 

Fig. 4: Wiring details of the two valve crystal marker. 

may, however, bring in inductors which can be 
peaked with the variable capacitor, to boost and 
identify high order harmonics. This makes 100kHz 
points available up to 30MHz, without too much 
difficulty. Resonance, or best signal strength, obtained 
with the variable capacitor, also identifies im- 
mediately the harmonic of the h.f. crystal. This 
proves useful occasionally with uncalibrated equip- 

ment. 
Switching allows the neon V3 to modulate the 

harmonic amplifier grid, to identify the marker 
among other external signals. The ordinary type of 

neon mains voltage indicator lamp is not suitable. 

holder is merely used an an anchor point for C3. 
Both sets of plates of the trimmer TCI must be 

insulated from the chassis. No extra ingulation is 
needed when fitting the trimmer listed. Its 6BA 
adjusting screw was replaced by a longer one, so 
that lock nuts could be put on, allowing adjustment 
from the rear. 

With reasonably direct grid and anode leads, V2 

was perfectly stable, both untuned or when reso- 
nated by VC]. Since VCl is left in circuit, it is 

placed at minimum capacitance when using V2 
untuned. Wiring an extra switch pole to disconnect 
VC1 did not seem worth while. 
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Inductors 
Two ranges are provided, covering 5.5- 15MHz, 

and 15MHz to 32MHz. The larger inductor has 32 
turns of 26s.w.g. enamelled wire, layer wound, on a 
paxolin tube 14 in. long and 716in. in diameter. 

The smaller inductor is self -supporting, and 
wound with 16s.w.g. tinned copper wire. It has 10 i 
turns, spaced to occupy ' -a in. winding length, and 
it is s in. outside diameter. The ends of the 16s.w.g. 
wire are shaped to solder to the switch tag, and a 
chassis tag. The larger inductor is fitted with stouter 
leads, which support it. 

A small scale is fixed so that a pointer knob on 
VC1 can be read against it. Known harmonics are 
tuned in on a receiver, and the signal peaked with 
VC1, so that the scale can be roughly calibrated. 

The neat panel arrangement and compact layout are shown in this 
photograph, 

Adjustment 
Normally, adjustment of Xl is not necessary, and 

no means of altering this frequency is provided. 
Adjusting TC1 allows the 100kHz frequency to 

be adjusted very slightly. Switch V3 off. Tune in 
the BBC 200kHz transmission and place the marker 
output lead near the receiver aerial lead, so as not 
to swamp the signal. A difference between the 
100kHz crystal 2nd harmonic and BBC frequency 

kHz 

* components list 

Single Valve Marker 

Resistors: 
R1 100kû zW 10% 
R2 3.9kû ;W 10% 

Capacitors: 
Cl 100pF S.M. C4 150pF S.M. 2% 
C2 500pF S.M. 2% C5 50pF mica 
C3 500pF S.M. 2% C6 50µF 50V elec. 

Miscellaneous: 
Valve, 6AM6 with B7G holder and screen. Diode 
0A81 or 0A91. Transformer 230V/12.6V 0.75A or 
similar. Dial lamp 6.3V 0.3A and holder. 3 Coil 
formers, ;in. dia. with cores (Home Radio type 
CR22). Universal box 7 x 5 x 2in. with plate 7 x 5in. 
(Home Radio). On /off switch. Rotary wafer switch, 
2 -pole 3 -way. Insulated socket. 

Two Valve Crystal Marker 

Resistors: 
R1 470k L-2 ZW 
R2 10k S2 W 
R3 100k S2 1W 
R4 47k S2 1W 
R5 loro S2 ;W 

Capacitors: 
Cl 22pF S.M. 
C2 220pF S.M. 
C3 1000pF,S.M. 
C4 0.01µF 350V 
C5 100pF mica 
C6 0.25µF 350V 

Valves: 

R6 100kS2 '-,W 
R7 100kS2 4W 
R8 looks/ 1W 
R9 22kt21W 
R10 2.2k S2 1W 

C7 0'01µF ceramic 
C8 0.01µF 350V 
C9 2000pF ceramic 
C10 20pF mica 
C11 16µF 450V elec. 
TC1 150pF pre -set 

V1 6AM6 V2 6AM6 V3 QS95 -10 

Miscellaneous: 
VC1, 150pF, miniature, air spaced tuning capacitor. 
3 B7G valveholders and 2 screens. 
Switch, 2 -pole 2 -way. Switch, Single pole, 3 -way 
(Home Radio WS17 for both switches) 
Switches, 2, on /off. Dial lamp 6.3V 0.3A and holder. 
100kHz crystal and holder (QCC). 3.550MHz crystal 
and holder 
Transformer (Home Radio TM26A) Dinkicase 
8 x 5 x 5in. (Electroniques). Chassis 61 x 4 x 2in. 
Diode BY100 or similar. Knobs. Socket, etc. 
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will be apparent as a fluttering, or rise and fall in 
signal strength. 

Rotate TC1 to bring the beat (or difference) to the 
lowest frequency. An accuracy of one or two cycles 
per second is easily obtained, but there is no point 
whatever in achieving better than this, which is of 
far greater accuracy than ever required for ordinary 
purposes. The standard frequency transmissions on 
2.5MHz or 5 MHz may be used instead of the BBC. 

Receiver Calibration 
For medium waves or relatively low frequencies, 

tune in the 100kHz crystal harmonics one by one. 
Fig. 5(a) is a m.w. scale marked in this way. 

For higher frequencies, mark the h.f. crystal 
harmonics as a guide, then fill in as wanted with 
the 100kHz harmonics. Fig. 5(b) shows this method 
employed with an amateur band receiver, and also 
shows positions of the 3.55MHz harmonics. It will 
be realised that the crystal need not be 3550kHz. 
The frequencies which will be obtained with other 
crystals can be found by multiplying its actual or 
fundamental frequency by 2, then by 3, and 4, and 
so on, up to any wanted figure. 

IF Alignment 
IFT's may be peaked, without knowing the actual 

frequency, by using the crystal marker as a source 
of stable signals. Feed the marker harmonic into the 
receiver aerial circuit, tune it correctly with the 
receiver, then peak the i.f.t's. 

RF Circuits 
Select a harmonic near the low frequency end 

of a band, and adjust r.f. coil cores for maximum 
signal. Tune in a harmonic near the high frequency 
end of the band, and adjust trimmers. 

M4TWEU 
by G8DSH 

"He can't be WX3MAS- that's our callsign!" 

P.W. AT THE AUDIO FAIR 

Practical Wireless was represented once again at 
the 1970 International Audio Music Fair, Olympia. 
We shared an exhibition stand with our Sister 
Magazine P.E. The Practical Wireless part of the 
display featured a selection of constructional projects 
of particular interest to audio enthusiasts. The 25/25 
Stereo Amplifier was demonstrated together with 
the 25 -50 Guitar Amplifier (our grateful thanks here 
to a pop group whose lead guitarist gave a musical 
rendering on a borrowed instrument). The P.W. 
Organ Pedal Base Unit was exhibited and a great 
amount of interest was shown in the Sound Effects 
Synthesiser (to be published.in 1971). 

A special display was devoted to the Decca 3000 
Series Audio System -the prize offered in the com- 
petition mentioned in our November issue. 

An outside and an inside view of the Practical Wireless stand. 
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SIGN 

JOHN THORNTON LAWRENCE 

Asignal tracer in its basic form consists of a 
test probe, an audio amplifier and a loud- 
speaker. Even in this form it has many uses, 

such as, tracing audio signals, hum, distortion, noise, 
etc., checking microphones, pick -up cartridges and as 
a null detector for an a.c. bridge. 

The Signal Tracer to be described is one of a range 
of simple test instruments, the first two of which 
have been described recently in Practical Wireless, 
namely, a Transistor Tester (October 1970) and a CR 
Bridge (November 1970). The Signal Tracer is built 
into the large size Eddystone die -cast box and 
matches the previous instruments in style and 
appearance. 

The versatility of a Signal Tracer depends on the 
accessories that are available for use with it. Three 
probes are included in the design and these are for 
use in a.f., r.f. and e.h.t. circuits. 

Terminals 

Jack 
1 V 

Input -o 

To VR1 
slider 

To LS 
8 Sib 
To LS 

P 

Gain 
VR1 

To chassis, 
51 &VR1 

0.22 

PC4 
Amplifier 

9V 
+I 

PP9 

LS 3n\ 
-- 
T\ 

Sib 

Edge of PC4 board 

Fig. 1: Circuit of the Signal Tracer with connections of PC4 amplifier 
module 
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CIRCUIT DESCRIPTION 
The circuit of the Signal Tracer is shown in Fig. 1. 

The input signal may be connected via the two input 
terminals or the jacket socket. The terminals are 
primarily intended for connection to the "Detector" 
terminals of the companion CR Bridge and the jack 
socket for the connection of the various probes, 
which are all fitted with jack plugs. 

The input signal is a.c. coupled by Cl to the gain 
control VR1. This control has a double -pole switch 
attached, Sia and Slb, which enables the battery 
supply to be switched on and off. The signal from 
the slider of the gain control is passed to the input 
of the Amplifier Module, which is a Newmarket 
Type PC4. This amplifier was chosen because of its 
high input impedance of 220kin and its high sensi- 
tivity of 150mV input for an output of 400mW. 

The loudspeaker used in the Signal Tracer is a 
Radiospares 212 -inch type, but any alternative type 
may be used provided that it will fit physically into 
the space available, and that it has an impedance 
of between about 8 ohms and 35 ohms. The amplifier 
module requires a supply of 9 volts and this is 
provided by a single PP9 battery. 

The a.c. probe, which is shown in Fig. 2, is a simple 
direct probe in which the probe tip is directly con- 
nected to the centre of the screened lead and through 
this to the live input, tip, of the jack plug. The earthy 
connection is made by a croc -clip lead connected to 
the earth tag, sleeve, of the jack plug along with 
the braid of the screened cable. 

This probe is useful for tracing audio signals and 
the coupling capacitor, Cl, in the Signal Tracer, 
provides blocking of any d.c. voltage which may be 
present at the point of test. 

The r.f. probe, shown in Fig. 3, has a built -in 
detector /demodulator circuit for tracing signals at 



UL TRACER 

radio and intermediate frequencies. 
Input signals are coupled by C2 to the demodulator 

diode, Dl. The diode load resistor for Dl is R2 and 
r.f. filtering is provided by Rl and the capacitance 
of the screened cable, which carries the a.f. signals 
to the input jack. 

The r.f. probe is suitable for use up to about 

Probe body. 

Crocodile clip 

Modified test prod or 
ball -pen body 

To jack 
plug 

Fig. 2: Details of the simple a.c. probe 

Nut 
6BA Screw _ .,,,,,..,,, / I Inner ¡} - 441,- 

......... . ,.. ..W......,... ..... 

Solder tag 
,,, 

g strip 

To sleeve 
(earth) 

Probe body (Felt pen case) 

30MHz and the maximum voltage input should not 
exceed about 35 volts r.m.s. (50 volts peak). 

The e.h.t. probe, shown in Fig. 4, is intended for 
tracing high voltage breakdown, tracking or corona 
discharge. The probe consists of an insulated perspex 
tube, sealed at one end, in which a length of screened 
cable is fitted. The screening at the end of the cable 
is cut back for about one inch to provide a small 
capacitance pick -up probe having high insulation. 

Input signals are capacitively coupled from the 
external circuit through the perspex tube to the 
unscreened wire end and then via the cable to the 
input jack. The use of this probe is described later. 

If difficulty is experienced in obtaining a suitable 
piece of perspex tube, 14 inch diameter and 532 inch 
bore, heavy gauge polythene tube may be used 
instead. The importance, of adequate insulation of 
the tube cannot be stressed too strongly. 

CONSTRUCTION 
The Signal Tracer is built in the large Eddystone 

die -cast box, type 6357P. The lid is used as the front 
panel of the instrument and the box itself forms 
the case and as such is fitted with a small plastic 
carrying handle and plastic feet. 

The drilling information for the front panel is 
given in Fig. 5. It should be noted that the terminal 
fixing holes should be drilled to suit the actual 
terminals being used and that the drillings for the 
loudspeaker are only suitable for the 212 -inch Radio - 
spares type listed. 

The PC4 amplifier is mounted on an aluminium 
bracket which is held in place on the back of the 
front panel by clamping it under the gain control. 
The details of the bracket are given in Fig. 6 and 
the method of mounting can be seen from the photo- 
graphs. 

Crocodile clip 

Probes 
tip 

Crocodile 
clip 

R2 47k 

D1 Tip 

Braid 
C2 

10 k /} 
1000p Inner 

Component layout 

C2 

Crocodile 
clip 

12 "Overall length 

Perspex bung 4 Outside dia 
cemented into 

i 

perspex tube 
tube Miniature microphone / / / cable (single) To jack 

1 1 lu 

Braid trimmed back and inner insulated 
conductor exposed for about 1 " 

Crocodile clip 

1000p 
D1 

OA 81 

Miniature microphone 
cable (single) 

To jack 
plug 

Jack 
plug 

10k 

>R2 
-47k 

Circuit 

3 

To sleeve 
(earth) 

A Fig 4: The e.h.t. probe. It is 
very important that the tubing used 
in its construction should provide 
adequate insulation 

Fig. 3: Construction of the r.f. 
probe and built -in detector de- 
modulator 
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The PC4 amplifier is fixed to the bracket with the 
copper circuit side facing the bracket. Two 6BA 
nylon screws and nuts are used to fix and insulate 
the amplifier from the bracket and extra nylon nuts 
are used to provide the required spacing of the 
amplifier from the bracket. 

216 

2381 

Fig. 5: Drilling details for panel :- Holes A-eln, B -éin, C -2zin 
Holes D to suit terminals 

The PP9 battery is held inside the case by means 
of a metal clip, bent to the shape of the battery and 
fixed to the case with a screw and nut as shown 
in the photographs. 

The layout of the wiring is not critical but it is 
desirable to keep the amplifier input and output 
wiring separated to avoid any possibility of feedback 
and instability. 

OPERATION 
Using the simple a.c. probe, it is possible to trace 

the presence of an audio signal through the various 
stages of an audio amplifier. The absence of a signal 
from an expected point will narrow down the area 
in which the faulty component may be located. 

Cathode and emitter decoupling capacitors may be 

Close -up of the PC4 amplifier module mounted on bracket (Fig. 6) and 
fixed to front panel by the gain control. 
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checked in situ by testing the level of a.f. signal 
appearing across them whilst the amplifier is carrying 
a signal. A relatively large signal across a decoupling 
capacitor may indicate a partial or complete open 
circuit of the component. 

The cause of noise or hum may be located by 
tracing through a circuit for the area where this 
signal originates and then by checking across the 
various components, the faulty component, earth 
connection or switch contact, etc., may be found. 

The r.f. probe can be used in a similar way to the 
a.f. probe, but this time in the r.f. and i.f. stages 
of a receiver. It is necessary to provide an input 
signal to the receiver being tested and this may be 
done by connecting an r.f. signal generator and 
setting this to the required frequency or by tuning 
to a local station. 

338 

v 

8 

Amplifier mounting bracket. 

Hole sizes 

A - 8 Dia. 

B = Dia 

Bend up 
90° 

Fixing holes 
for PC 4 

16SWG Aluminium 

Fig. 6: Details of mounting bracket for amplifier Module 

The main purpose of the e.h.t. probe is to trace 
corona discharge and partial breakdown in the com- 
ponents of the e.h.t. supplies of a television receiver 
or an oscilloscope. 

Corona discharge is usually caused by a sharp 
point in the e.h.t. wiring causing a discharge into 



the surrounding air. The location of the discharge I 

can sometimes be located by carefully listening for 
the source of the fizzing- singing noise or by looking 
in total darkness for the characteristic blue glow. 

The e.h.t. probe picks up the electric field of the 
discharge and, as the probe is moved about, the point 
of maximum noise and thus the source of the dis- 
charge will easily be located. This can be done in 
normal lighting and ambient noise. 

* components list 

Resistors: 
R1 10kí2 R2 47kí2 

both zW 10% carbon 
VR1 500k SI log. with DP switch 

Miscellaneous: 
Cl 0.22µF 400V polyester 
D1 0A81 (Mullard) 
PC4 Amplifier module (Newmarket -Electroniques 

Ltd.) 
Die -cast box (Eddystone 6357P -Home Radio) 

Jack socket, Jack plugs (3), Handle, plastic feet, 
Knob, PP9 battery with connectors. Loudspeaker 
2ín. (Radiospares). Terminals, materials for 
probes. 

The e.h.t. probe will make it possible to detect and 
locate leakage paths and tracking across components 
and insulators. The probe tip is moved carefully 
around the suspected location and the path of the 
leakage will be indicated by the areas of maximum 
noise. 

WARNING 
It is most important to exercise the greatest care 

when working on the e.h.t. circuits of electronic 
equipment. If the e.h.t. voltage is generated by 
rectifiers, from the secondary winding of a 50Hz 
mains transformer, the current available could almost 
certainly be lethal, and work on this type of equip- 
ment should not be carried out by the beginner. 

The e.h.t. supply of television receivers is usually 
derived from the line output stage and is current 
limited to some extent. However, quite severe shocks 
can be obtained from this type of supply and it 
should be treated with the greatest respect. 

When working on equipment containing high vol- 
tages, the following safety suggestions should be 
observed:- 

1. Make sure the equipment is properly 
earthed. If it is a television receiver which 
is connected to the mains, ensure the 
chassis is at neutral. Better still, use an 
isolating transformer. 

2. Connect the earth connection of the probe 
to the chassis under test. 

3. Stand on a rubber or plastic mat. 
4. Use only one hand, keeping the other hand 

in the pocket. 
5. Don't stick the head inside the equipment. 
6.. After switching off, ensure that all e.h.t. 

capacitors are discharged by shorting them 
with an earthing lead. 

LUXEMBOURG 7 

-continued from page 737 

in. Slide the ferrite rod in Ll to peak the signal for 
best results. 

Open VC1 /2 fully and set the generator to 
1450kHz. Adjust T2 to tune to this frequency, and. 
rotate TC1 for best results. As this and earlier 
adjustments to L2 and Ll interact, repeat to check 
band coverage. 

When band coverage is suitable, move Ll on the 
rod at about 600kHz for best results, and adjust 
TC1 at about 1350kHz, also for best results. 

The switch should then be placed in the "LUX" 
position, and a signal is tuned in with VC1 /2 about 
half closed. TC3 is then rotated for best reception. 

When further adjustment of trimmers or cores 
gives no improvement, alignment is completed. 

If no generator is available, choose signals near 
the open and closed position or VC1/2, and use 
these for adjustment purposes. The setting of TC2 
considerably influences frequencies at the high fre- 
quency end of the band (VC1/2 nearly open) while 
the core of L2 has most effect at the low frequency 
end (VC1/2 nearly closed). Alignment is not par- 
ticularly difficult, and it is not essential that the 
exact band coverages are as mentioned above. 
Because oscillator coverage at the "LUX" position 
depends on C4, which is fixed, adjustment of this 
band is easy, once "MW" alignment is in order. TC3 
is not in circuit on "MW ", but is merely peaked for 
best reception with the switch in the "LUX" position. 

The best value for R3 depends somewhat on the 
actual transistors, though 680(2 should generally be 
suitable. It may be reduced in value, provided con - 
tinuous oscillation does not arise at some fre- 
quencies. 

Should a first test of the receiver produce only 
weak and very distorted signals, it is most likely 
that one of the secondaries of T1 is in the wrong 
phase. This could arise with alternative trans- 
formers. Reversing connections to one secondary 
will cure this. For example, take 4 to Tr7 base, and 3 
to the junction of R22 and R23. 

If audio signals from D1, Tr4 and Tr5 are of 
normal quality, but results sound somewhat un- 
pleasant from the speaker, this is probably crossover 
distortion, and can be cured by slightly increasing 
the values of R21 and R23 (12052 resistors can be 
tried). Alternatively R20 and R22 can be reduced 
to be about 2.2k52. Exact results depend on Tr6 and 
Tr7, but the values shown are normally suitable. 

PW Vibrasonic 25 -50 Guitar 
Amplifier Part 2. 

PW, October 1970. -lt is regretted that the 
following errors occurred in the diagrams of 
the circuit boards: - 
Fig. 6. The connections to Tr1 should read 
'c', `b', 'e', not 'c', `e', 'b'. 
Fig. 7. The connections to Tr5 should read 
'c', 'e', `b', not `c', `b', `e'. 
Insert R40, 4-7k«2, from the emitter of Tr8 to 
common negative line. 
Fig. 8. The connections to Tr3 should read 
'c', `b', `e', not `c', 'e', `b'. 
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RESONANT 

CIRCUIT 
CALCULATIONS 

SIMPLIFIED 

GRAHAM HASLIP 

MANY readers, like the author, have most 
probably found great difficulty when work- 
ing resonant frequency calculations using 

the standard formulae: 

1 1 1 

f= orL= orC- 
27rA/LC 4n2f2C 47r2f2L 

where the frequency is in hertz, capacity in farads 
and the inductance in henrys. 

Therefore, purely out of interest. it was decided 
to see if an easier way could be found of calculating 
values in resonant circuits. 

After burning a couple of pints of the old mid- 
night oil three far easier formulae were evolved in 
which the frequency is in megahertz, the capacity 
in picofarads and the inductance in microhenrys. 

The three formulae for calculating the unknown 
quantity, given the other two quantities are: 

25000 25000 25000 
f2= L= :CC= : L 

LxC f2 f2 

The simplicity in the working of the formulae 
may best be shown in the following examples. 

L 
10,uH 

Example 1. A tuned circuit (Fig. 1) consists of an 
inductor of 10µH and a capacitor of 50pF. What is 
the resonant frequency of the circuit? 

25000 
f2 = LxC 

Substituting values: 
25000 25000 

f2 = - -50 
10 x 50 500 

Therefore 50 is the frequency squared so the fre- 
quency is equal to the square root of 50 which is 
7.07 or approximately 7MHz. 

f=7.07MHz 
Fig. 2: In this case the frequency and the capacity only are known. 

Example 2. A tuned circuit (Fig. 2) consists of an 
inductor of unknown value, a capacitor of 50 pF 
and resonates at 7-07 MHz. What is the value of 
the inductor? 

25000 
L = : C 

f2 

Substituting values: 
25000 25000 

L = : 50= =50 =10 
7-07 x 7.07 50 

Therefore L is 10uH approximately. 

Example 3. A tuned circuit (Fig. 3) consists of an 
inductor of 10µH and a capacitor of unknown value, 
the circuit resonating at 7-07 MHz. What is the value 
of the capacitor? 

25000 
C = : L 

f2 

f=7.07MHz 

L 
10NH 

Fig. 1: A tuned circuit of which the resonant frequency is unknown. Fig. 8: In this circuit the value of the capacitor is required. 
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Substituting values: 

25000 25000 
C = : 10 = : 10 = 50 

7.07 x 7.07 50 

Therefore C is 50pF approximately. 

The great advantage is that the formulae can be 
worked out very quickly and easily on paper and on 
occasions entirely in one's head. For general working 
a table of square roots is advisable but not always 
necessary. In the examples just given the square root 
of 50 could be taken as 7 and the same may be done 
with other numbers. 

Explanation 
Now to explain how the three formulae were 

derived which may be of some interest to readers. 
Starting by making out a table of all the values of 

L and C in relationship to their respective values of 
resonant frequency, Table 1, it was noticed that the 
LC product for 10MHz was 250 and that for 1 MHz, 
25000. This is the square of the ratio of the frequen- 
cies which is 10. So the formulae, already quoted, 
was easily arrived at, i.e. 

. 25000 
f2 - 

L X C 

Table 1 

Frequency MHz L x C Frequency MHz L x C 

1 25000 11 207 
2 6250 12 175 
3 2777 13 147 
4 1560 14 125 
5 1000 15 111 
6 695 16 94 
7 510 17 86 
8 390 18 77 
9 310 19 69 

10 250 20 62 

It is now possible to rearrange this first formulae 
to find either L or C thus: 

25000 
f2 

LxC 
Multiplying both sides of the equation by LC 

LC (f2) = 25000 

Dividing both sides of the equation by f2 

25000 
LC - 

f2 

Dividing both sides of the equation by L 

25000 
C= :L 

f2 

Dividing both sides of the equation by C 

25000 
L = : C 

f2 

Keeping the two steps of division separate enables 
most calculations to be done in the head or to make 
at least a close approximation. 

It must be noted that the formulae only hold good 
when the units are in megahertz, picofarads and 
microhenrys but this is not a great disadvantage as 
the majority of tuned circuits used by amateurs 
employ these units. 

The formulae are not precise as the figure of 
25000 is only an approximation of the constant used 
in the basic formula, i.e., 

106 1000000 - i.e. - 25330 
472 4x3.14x3.14 

Table 2 

Frequency L x C 
MHz 

1.8 7700 
2.0 6250 
3.5 2040 
7.0 510 

14.0 125 
21.0 56 
28.0 32 

Those interested only in the h.f. amateur bands 
will find the values of LC given in Table 2 of great 
value. If, for instance, it is required to use a 100pF 
capacitor set at half scale to tune to 14 MHz then, 
from Table 2, it is only necessary to divide 125 by 
50 to find the value of the inductor required, i.e. 
2.5µH. 
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IN this part the b.ito., product detector, audio 
amplifier, S meter and power supply circuits will 
be discussed and details given of their construc- 

tion. This will enable the second converter and i.f. 
stages described last month to be used as a complete 
receiver for Top Band. 

BFO and Product Detector 
The essential features of a b.f.o. are that it must 

be frequency stable, and produce (for lowest dis- 
tortion in the product detector) a perfect sine wave. 
These requirements are easily met in the oscillator 
used, which is similar in most respects to that used 
in the v.f.o. 

In the case of s.s.b. and c.w. the two transistors 
of the product detector are used in the same manner 
as a normal mixer, where the difference in frequency 
between the b.f.o. and i.f. appear in the collector 
circuit as a.f. The filter R11, C6, C7 removes the 
470kHz component present on the audio. 

On a.m., the b.f.o. is switched off, and Tr3, biased 
approximately to cut off, serves on its own as a.m. 
detector, R7, C5, being switched across the emitter 
resistor to ensure that the gain on a.m. is comparable 
to that on s.s.b. 

On s.s.b. and c.w. the 
drive required by the pro- 
duct detector is low if 
distortion is to be kept to 
a minimum, but should be 
sufficiently high to secure 
a reasonable conversion 
gain. The optimum drive 
voltages are 200mV r.m.s. 
from the b.f.o. and a 
maximum of 100mV from 
the i.f. which means small 
value coupling capaci- 
tors, l0pF (C4) from the 
b.f.o. and 15pF (C19) from . 
the i.f. The complete cir- 
cuit is shown in Fig. 5. 

Fig. 5. Circuit diagram of the 
b.f.o. and product detector sub- 
assembly. 
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Construction of BFO /Product Detector 
The b.f.o. and product detector is constructed on 

an 18 -way group panel board measuring 412 X 112in. 
The oscillator coil used is a standard 470kHz 

miniature i.f.t. Only the primary (tuned) winding is 
used, the capacitor across this winding being part of 
the assembly enclosed within the screening can. 

Apart from voltage checks (Table 2) it will not 
be possible to set up the unit until the audio unit is 
installed. The only adjustment then required is to 
set VC1 at half capacity, and adjust the core of Li 
to zero beat with the i.f. 

This is done by again feeding an i.f. signal (470kHz) 
into Tr2 in the second converter /i.f. amplifier unit, 

TABLE 2 

Collector Base Emitter 

Tri 7.6 3.7 3.3 
Tr2 3.5 1.0 0.4 
Tr3 3.5 1.0 0.4 

Voltage readings with B.F.O. "on ". 

AM0 
Sia 

R4 
22k 3.3k 2k 

C4 

Tr 2 
BC108 

I 3 
L - 

R7 
R5 100 
27k 

C5 
100 

M SSB/CW 

IF(from Ctg) 

R12 
560 

+9V 
stab, 

C8 
0.1 

ot / 
To AF 

Volume 
control 

Sib 

0 To C 23 

330 270k 

1 



and adjusting the b.f.o. coil Ll for zero beat. 
The circuit of this unit is shown in Fig. 5 and 

assembly details in Fig. 6. 

(E) 

Tr1 Tr2 Tr3 
B B B 

Screened 
lead to C(15á 
from IF 

VCi 

Fig. 6. Panel board for the b.!.o.lproduct detector. Pin 3 of L1 is 
soldered directly to a tag which acts as a support for L1. 

Audio Amplifier 
Nothing elaborate is required for this, the require- 

ments being that it should have an output of about 
1 watt with low distortion, and a sensitivity of not 
less than 30mV to produce this output. The input 
impedance should be not less than 20k,(1. 

For best results the loudspeaker impedance should 
be 15 or 25 ohms, although a 3 ohm speaker can be 
used if 

distortion 
at high volume is acceptable. 

2-4,GL r 

T *Adjust for total amplifier current = 20mA 

Fig. 7. Circuit diagram of the audio amplifier. 

TABLE 3 

Collector Base Emitter 

Tr1 4.0 0.9 0.4 
Tr2 5.2 0.65 0 
Tr3 11.7 6.6 6.0 
Tr4 5.8 5.2 0 

Construction of Audio Amplifier 
The audio amplifier is also assembled on an 18 -way 

group panel board, 412 X 112in. The circuit is given in 
Fig. 7 and assembly details in Fig. 8. 

Neg(E) 

Tr 4 
BFX 88 

B 

Tr 2 
BC 108 

Trt 

BC108 

B 

',111,R[ 

LS 

t 
+12V 

1- J ri[j[I-WW SE .1-1 

To AF gain 
control (VC1) 

Fig. 8. Layout of the audio amplifier panel board. The a.f. gain 
control referred to is VR1 (Fig. 7) not VC1. 

A below- chassis view of the receiver. The b.f.o.lp.d. board is at 
the top and the audio amplifier assembly immediately below. 

Resistor R7 is approximate and may require adjust- 
ment if either crossover distortion or overheating 
of the output transistors is apparent. Its value should 
be chosen so that the total quiescent current of the 
amplifier is within the limits 15 to 20mA. A lower 
resistor will reduce the current and vice versa. 

The voltage at the centre point of the output 
transistors (junction of R9 and R10) should be 
approximately half the supply voltage ( ±1V) and 
this can be corrected if necessary by adjustment of 
R4. Reducing this will increase the voltage at the 
centre point and vice versa. 

It is as well not to wire in these two resistors 
permanently until these two points have been 
established. 

The amplifier will work well with a supply voltage 
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* components list 

BFO/PRODUCT DETECTOR 
Resistors: 

R1 15E2 R5 2.7kf2 
R2 15kS2 R6 3.3E2 
R3 331iS1 R7 . 10052 
R4 221ffl R8 33052 

All ,W 10% 

Capacitors 
Cl 56pF poly C4 
C2 1000pF poly C5 
C3 1000pF poly C6 

R9 
R10 
R11 
R12 

22k52 
2.7k52 
1k52 
56052 

10pF poly C7 0,1uF cer 
100uF 12V C8 0.1,uF cer 
01uF cer C9 0.1uF cer 

VC1 15pF variable (Jackson Type C804) 

Semi- conductors: 
Tri BC108 Tr2 BC108 Tr3 BC108 

Miscellaneous: 
L1, IFT 470 kHz, miniature. 
Group panel board 18 -way, 4f x 1fin. 
Sla -b 2 pole 2 way rotary switch. 

AUDIO AMPLIFIER 

Resistors: 
R1 560110 R5 
R2 10kS1 R6 
R3 27052 R7 
R4 2.7-3.3k0* R8 

220kS2 
5600 
120-1800* 
27k52 

R9 2.251 
R10 2.2SZ 
R11 12052 

All ¡W 10% *see text. 

VR1 25E2 potentiometer, log 

Capacitors: 
Cl 01uF cer C2 25µF 12V C3 100uF 12V 

Semi conductors: 
Tr1 -2 BC108 Tr3 BFY51 Tr4 BFX88 

Miscellaneous: 
Group panel board, 4f x 1fin. 

POWER SUPPLY 

Resistors: 
R1 1052 R2 1551 R3 5651 R4 1552 

All wirewound 

Capacitors: 
Cl, C2, C3, C4. 1000µF 12V 

Semi- conductors: 
D1, D2, D3, D4. Silicon rectifiers 50 p.i.v. or more. 
D5 Zener diode, 9-1V, 1W. 

Miscellaneous: 
Mains transformer, 230/250V primary, 
9 -0 -9V secondary at 500mA. 
Fuse holder and fuse 1.5A. 
DPDT changeover switch. 

S-METER 

Resistors: 
R1 270E2 R2 2.2k51 R3 1k52 

All fW 10% 

Vr1 10kS2 pre -set Vr2 1k52 pre -set 

Miscellaneous: 
Tr1 BC108. Moving -coil meter ImA f.s.d. 

of up to 16 volts. In this case R7 would be about 
100 ohms. Table 3 gives typical voltage readings at 
the transistors. 

Power Supply 
The total current consumption of the receiver at 

maximum volume is about 150mA, so the mains 
transformer can be quite small. That used in the 
model provides 9 -0 -9V at 500mA giving 12V d.c. 
after rectification and smoothing. 

+12V 

+9V 

15n 10n 

R2 R1 o Cl i iC2 
1000 1000 

T 2V T 

91V5 
1w D 
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Separate rectifier and smoothing circuits are used 
for the supplies to the audio amplifier, and to the 
rest of the receiver. This is to isolate the receiver 
supply line from any audio fluctuations present on 
the audio supply line, which would otherwise cause 
distortion. 

The rectifiers are any silicon types rated at 50 p.i.v. 
or more, such as BY100's, and all the power supply 
components are mounted directly on the chassis. (See 
photographs in Part 1.) 

The circuit, for mains or battery operation, is 

R3 

=I C3 OC4 

T1000 

12V o+ 
12-14V DC 

o 

Fig. 9. Circuit of the mains /batt- 
ery power supply. Components 
are mounted on a tag strip on 
top of the chassis. See photo- 
graphs in Part 1. 



Il PRACTICAL! 

VISUAL! 
EXCITING, 

a new 4 -way method of mastering 

ELECTRONICS 
by doing - and - seeing .. . 

1 OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE' RAY 
OSCILLOSCOPE 

3/ READ and 
DRAW and 

U N D E R S T A N D 
CIRCUIT DIAGRAMS 

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. 

POST NOW 

BROCHURE I I L for 
I 

1 
I 

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

l 
NAME BLOCK CAPS I 

I or write if you prefer not to cut page I ADDRESS PLEASE p.w. 1 I 
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BI -PAK WAREHOUSE CLEARANCE 
Over 1 Million Semiconductors must be sold. 

Order any or all of these Bargain "SALE" PAKS listed below "NOW" 

IINSORTED /UNTESTED /UNCODED /UNBEATABLE VALUE 

Order 
No. Qty. Description 

SAl 150 Germ. Trans PNP Mixed lots .. .. 
SA2 200 Germ. Sil. Alloy Trans. PEP .. .. 
SA3 100 Germ. A.F. Trans. 300mW PNP . - .. 
SA4 200 Sil. Alloy Low gain switching Trans. PNP 
SA5 100 Sil. planer plastie trans PNP .. .. .. 
SA6 100 Sil. plastic planer trans. NPN .. 
SA7 100 Sil. planar Trans. TO5 plastic PNP 800mW 
SA8 100 Sil. planar trans. TO18 plastic NPN 500mW . 

SA9 100 Sil. planar trans. plastic.NPE med. S high gain 

SB1 
0E2 
SB3 
SB4 
SB5 

ST1 
ST2 
ST3 
ST4 

ST5 
ST6 
ST7 
ST8 
ST9 
ST10 
ST11 
ST12 
ST13 
ST14 

DIODES 

200 Germ. Diodes Gen. P. .. 
200 Germ. Gold Bonded 
200 Oil. Switching Diodes 50mA 
200 Oil. Gen.P. Diodes 200mA 
300 Sil and Germ. Mixed Diodes 

Price per 
PAK 

The following are all new and Fully Tested Transistor Packs. 

50 PNP Trans Mixed all coded Germ. 
40 NPN Germ. To -5 2G339 Eqvt. 2N1302, AC127 
40 PNP Germ. AF. 2G371B, OC71.75 type 
30 PNP Germ. VHF- 2G407L -AF117 -00170 

encoded .. .. 

30 PNP Metal Alloy VHF 800m /cs Trans... .. 
40 PNP /NPN Assorted Trans all coded 
40 D1374 RF Trans Qqvt. ASY52, 0044/45 .. 
40 2E706 NPN Switching Oil. Trans. .. .. 
30 2N708 NPN Sil. Trans. .. .. .. 
30 BSY28 NPN Sil. Trans .. .. .. .. 
25 2E3703 PNP Sil. Trans. .. .. .. - .. 
25 TIS48- 2N2368 NPN 400m /cs .. 
25 SE/2N3646 NPN TO -18 plastic 350m /cs .. 
40 203010 Sil. Alloy Trans PNP TO5 .. 

10/- 
10/ 
10 /- 
10/- 
10/- 
10/- 
20/- 
20/- 
20/- 

10/ 
10/- 
10/- 
10/- 
10/- 

20/ 
20/- 
20/- 

20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 

When ordering please mention PAK Order No. in all cases. Clubs, 
schools and other organisations requiring larger quantities (1000 min.) 
may submit their offers not later than 1st Feb. 1971. 

SUPER PAKS "ES MICONDUCTORSED 
Unequalled Value and Quality 
Satisfaction GUARANTEED in Every Pak, or money back. 
Pak No. 
Ill 120 Glass Sub -min. General Purpose Germanium Diodes .. 10/- 
O 2 60 Mixed Germanium Transistors AF /RF 10/- 
173 75 Germanium Gold Bonded Diodes eim. 0A5. 0A47 
174 40 Germanium Transistors like 0081, AC128 
175 60 200mA Sub -min. Sil. Diodes 
176 30 Silicon Planar Transistors NPN aim. BSY95A, 219706 
177 16 Silicon Rectifiera Top -Hat 750mA up to 1,000V 
178 50 Sil. Planar Diodes 250mA OA/200/202 
179 20 Mixed Volts 1 watt Zener Diodes 
O 11 30 PEP Silicon Planar Transistors TO -5 sim. 2N1132 
013 30 PNP -NPN Sil. Transistors 00200 5 20104 

10 /- 
10/- 
10/- 
10/- 
10,!- 

10/- 
10/- 
10/- 
10/ 

1314 160 Mixed Silicon and Germanium Diodes 10 /- 
T715 25 NPN Silicon Planar Transistors TO -5 sine. 2N697 10/- 
1716 10 3 -amp Silicon Rectifiers Stud Type up to 1,000 PIV 10 /- 
1717 30 Germanium PNP AF Tranestars TO -5 Ike ACY17 -22 10 /- 

UNIJUNCTION 
ÚT46. Eqvt. 2192646 
Eqvt. TIS43. BEN3000 

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

NPN Silicon PLANAR 
BCI07/8/9, 2/- each 50- 
99, 1/10100 up, 1/8 each, 
1000 off, 1/6 each. Fully 
tested and coded TO -18 
case. 

018 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10/- 
151.9 25 Silicon NPN Transis /:ara like 11158 10 /- 
120 12 1 -5 amp Silicon Rectifiers Top -Hat up to 1,000 PIV 10 /- 
O 21 30 AF Germanium alloy Transistors 2G300 Ser. S 0071 10/- 
123 30 Madt'e like MAT Series PNP Transistors 10/- 
1524 20 Germanium 1 -amp Rectifiera DIM up to 300 PIV 10 /- 
U25 25 300Mc /s NPN Silicon Transistors 2E708, 1.3SY27 10/- 
U20 30 Fast Switching Silicon Diodes like IN914 Micro -min. 10/- 
1728 Experimenters' Assortment of Integrated Circuits, un- 

tested. Gates, Flip- Flops, Registers, etc., 8 Assorted Pieces 20/- 
1529 10 1 -amp SCR's TO -5 can up to 600 PIV CRS1 /25- 600 20/- 
O 31 20 Oil. Planar EPE trans. low noise Amp 2193707 10/- 
1732 25 Zener diodes 400mW D07 case mixed Volts, 3 -18 10 /- 
033 15 Plastic case 1 amp Silicon Rectifiers 1E4000 series .. 10/- 
1334 30 Sil. PNP alloy trans. TO -5 BCY26, 28302/4 .. ...... 10/- 
17355 25 Oil. Planar trans. PNP TO-18 2192906 10 /- 
1736 25 Oil. Planar NPN trans. TO-5 BEY 50/61/52 10/- 
037 30 Sil. alloy trans. SO -2 PNP, 00200 25322 10/- 
1738 20 Fast Switching Sil. trans. NPN. 400 Mc /s 2E3011 10/- 
1739 30 RF Germ. PNP trans. 2191303/5 TO -5 10/- 
1740 10 Dual trans. 6 lead TO-5 2N2060 10/- 

1741 25 RF Germ. trans. TO -1 0045 NKT72 10 /- 
O 42 10 VHF Germ. PNP trans. TO -1 NKT667 AF117 10 /- 

120VCB NIXIE DRI- 
VER TRANSISTOR. 
Sim. BSX2I & C407, 
2N1893 FULLY TESTED 
AND CODED NDI20, 

I -24, 3/6 each. TO -5 
NPN 25 up 31- each. 

ADI61 NPN 
AD162 PNP 
OUR LOWEST PRICE 
OF 12/6 PER PAIR. 

2N3055 115 WATT SIL, 
POWER. NPN. 

OUR PRICE 12(6 EACH 

FEY'S 
2N 3819 61- 
2N 3820 201- 
MPFI05 816 

PRINTED CIRCUITS 
EX- COMPUTER 
Packed with semicon- 
ductors and components. 
10 boards give a guaran- 
teed 30 trans. and 30 
diodes. Our price 10 
boards 101- plus 2)- p. &p. 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 2- 
33V. 400m V (DO -7 Case) 
2(6 ea. 1.5W (Top -Hat) 
3/6 ea. 10 W. (SO -10 
Stud) 5/- ea. All fully 
tested 5% to I. and 
marked. State voltage 
required. 

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

PAK-LOW COST I.C's 

BI -PAK Semiconductors now offer you the largest and most 
popular range of I.C's available at these EXCLUSIVE LOW 
PRICES. TTL Digital 74N Series fully coded, brand new. 
Dual in-line plastic 14 and 16 pin packages. 

BI-PAK 
Order No. 

111.00 7400E 

BP01 7401N 

BP04 7404N 

BP10 7410E 

BP20 7420N 

BP30 7430N 

BP40 7440N 

BP41 7441AN 

BP42 7442N 

BP50 7450N 

BP53 7453N 

BP60 7460N 

BP70 7470N 

BP72 7472E 

BP73 7473N 

BP74 7474N 
BP75 7475N 

BP76 7476N 

BP83 7483N 

EPOS 7490E 

EPOS 7492N 

BP93 7493E 

BP94 7494N 

BP95 7495N 

BP96 7496N 

SIM -TYPE. Description 

Quad 2 -Input NAND GATE .. 
Quad 2 -Input NAND Gate -OPEN 

COLLECTOR .. .. .. 
HEX INVERTER .. .. 
Triple 2 -Input NAND GATE .. 
Dual 4 -Input NAND GATE 

Single 8- Input NAND GATE .. 
Dual 4 -Input BUFFER GATE .. 
BCD to decimal decoder and NIT 

BCD to decimal decode (TTL 0 /7) .. 
Dual 2 -Input AND /OR /NOT GATE 

-expandable .. .. . - 

Expandable 4 -wide 2 input and -or- 

Dual 4- Input -expandable -.. . . 

Single JR Flip- flop -edge triggered 

Single Master Slave JR Flip -flop .. 
Dual Master Slave JK Flip -flop .. 
Dual D Flip-flop .. .. .. 
Quad Bistable Latch .. 

Dual Master Slave Flip -flop with 
preset and clear .. .. .. 
Four Bit Binary Adder .. .. 
BCD Decade Counter .. .. 
Divide by 12 4 Bit binary counter .. 
Divide by 16 4 Bit binary counter.. 
Dual Entry 4 Bit Shift Register 

4 Bit Up -Down Shift Register .. 
5 Bit shift register .. .. .. 

m m 

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

6/6 5/8 4/8 

6/8 5/8 418 

6/6 5/6 4/6 

8/8 6/8 4/8 

6/5 5/8 4/6 

6/6 5/8 4/8 

6/6 5/6 4/6 

22/6 20/- 17/8 

22/8 20/- 17/6 

6/6 5/6 4/6 

6/6 5/8 4/6 

6/8 -. 5/6 4/8 

9/- 8/- 7/- 
9/- 8/- 7/- 

10/- 9/- 8/8 

10/- 9/- 8/8 

11/- 10/- 9/8 

11/- 10 /- 9/8 

26/- 22/6 20/- 
22/6 20/- 17/6 

22/6 20/- 17/6 

22/6 20/- 17/8 

22/8 20/- 17/8 

22/6 20 /- 17/6 

241- 21/7 18/6 

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

NEW LOW PRICED TESTED S.C.R's. 

PIV 

I A 3. A 7 A 16 A 30 A 
0'0 -5 (TO -66 (TO -48 (TO -48 

case) case) case) case) 
each each each each PIV each 

50 4/6 5/- 9/6 10/6 25 20/- 
100 5/- 6/6 10/6 12/6 50 23/- 
200 7/- 7/6 11/6 15 /- 100 28/- 
400 8/6 9/6 1316 18/6 200 32/- 
600 10/6 11/6 15/6 25/- 400 35/- 
800 12/6 14/- 18/- 30/- 800 80/ 

DUAL -IN -LINE LOW PROFILE 
SOCKETS. 14 AND 16 Lead Sockets for 
use with Dual -in -Line Integrated Circuits. 

Price each 
Order No. I -24 25-99 100 up 
TS014 14 pin type 7/6 6)- 5/3 
TSOI6 16 pin type 101- 8/6 7/9 

SIL. RECTS. TESTED 
PIV 750mA 3A LOA 30A 

50 
100 

200 
300 
400 
500 
600 
800 

1000 
1200 

1/- 
1/3 
1/9 
2/3 
2/6 
3/- 
3/3 
3/6 
5/- 
6/6 

2/9 
3/3 
4/- 
4/6 
5/6 
6/- 
6/9 
7/6 
9/3 

11/6 

4/3 
4/6 
4/9 
6/6 
7/6 
8/6 
9/- 

11 /- 
12/6 
15/- 

9/6 
15/- 
20/- 
22/- 
25/- 
30/ -. 
37/- 
40/ -. 
50/- 

TRIACS 
VBOM 2A 6A LOA 

I (TO 11) 
(T0156) (TO 88B) 

200 17/6 20/- 28/- 
400 20/- 25/- 35/- 
V BOM= Blockingvoltage 

in either direction. 

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

BP709 Operational Amplifier, dual -in -line 14 pin pack- 
age = SN72709 and similar to MIC709 and ZLD709C 10/6 5/- 8/- 

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

TTL. INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" -out of epee. devices including functional units and part 
functional but classed as out of epee. from the manufacturers very ridged specifications. 
Ideal for learning about I.C's and experimental work, on testing some will be found 
perfect. 
PAK No. PAK No. PAK No. 
UIC00 -6 x 7400N ..10/- 01042 -5 x 7442N .10/- 0I080=5x7480N..10/- 
171001 =5 x 7401E ..10/- UIC60 =5 x 7450N . .10 /- 171082 =5 x 7482E ..10)- 
DICO2 =2 x 7402N ..10/- 171051 =5 x 7451E ..10 /- 171083=5x7483N..10/- 
17IC03 =5 x 7403N ..10/- 171060 =5 x 7460N ..10 /- 0I086 =5 x 7486E -101- 
0I004 =5 x 7404E ..10 /- UI070 =5 x 7470N ..10/- 17I000=5x7490N..10/- 
UIC05= 6 x 7405N ..10/- 11072 =5 x 7472N ..10 /- 171092=5=7492N..10/- 
111010 =5 x 7410N ..10 /- Úl073 =5 x 7473N -10/- UIC93 =5 x 7493N ..10/- 
UIC20 =5 x 7420N ..10 /- UI074 =6 x 7474N ..10 /- UIC94 =5 x 7494N ..10/- 
UIC40 =5 x 7440N ..10 /- 17IC76 =5 x 7475N ..10 /- UIC95=5x7495E..10/- 
M041=5 x 7441AN ..10)- 171076=5 x 7476N ..10 /- 171096=5 x 7496N ..10/- 

17ICX1 -20 x asst'd 74's..30/- 
Packs cannot be split but 20 assorted pieces (our mix) is available as PAK 17ICX1. 
Every PAK carries our BI -PAK Satisfaction or money back GUARANTEE. 

RTL. FAIRCHILD (U.S.A.) I.C's 
RTL Micrologic Circuits Qty. prices each 
Epoxy case To -5 temp range 15 °C to 5500.. 1 -11 12 -24 25 -99 
µL 900 Buffer.. .. .. .. .. 8/- 7/- 6/6 
µL 914 Dual two -input GATE .. . .. .. 8/- 71- 6/6 
µL 923 J -K Flip -flop .. .. .. 10/8 10/- 9/6 
Full data and circuits for I00 in Booklet form price 1/8 each. 
µA70319 Linear RF -IF AMPLIFIER .. .. 11/- 10 /- 9/- 8/3 
PLASTIC CASE To -5 6 lead up to 100 mice. 
Please send all orders direct to our warehouse and despatch department. 

100 + 
5/6 
5/6 
9/- 

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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shown in Fig. 9. This has the advantage that the 
rectifiers also serve as protective diodes against 
accidental reversal of battery polarity. 

If battery operation only is required, then the input 
resistors Rl and R4 and electrolytics C2 and C4 can 
be dispensed with and the two supply lines via R2 
and R3 connected together. The remarks concerning 
audio fluctuations do not apply as a battery, particu- 
larly if an accumulator, has a low internal resistance. 

If mains -only operation is required the switching 
may be deleted and the centre -tap of the transformer 
returned to earth. 

To AGC 
test point 

Fig. 10. Circuitry of the simple S- meter.' The few components 
are located below the panel -mounted meter. 

S -Meter 
The S -meter circuit is shown in Fig. 10. Its com- 

ponents can be wired on a tag strip and mounted in 
any convenient position on the chassis. Each adjust- 
ment of the sensitivity control makes necessary the 
readjustment of the set -zero control. Sensitivity can 
be further increased if required by reducing the 
value of Rl. 

NOTE : - An error occurred in Fig. 2, Part 1 of this 
article. The diagram of the connections for tran- 
sistor Tr5 (BC108) was incorrect. Reading clockwise 
they should read e,b,c and not c,b,e. 

NEXT MONTH FULL DETAILS WILL BE GIVEN OF THE 
R.F. AND FIRST CONVERTER STAGES WHICH WILL 
ENABLE THE RECEIVER TO BE COMPLETED AND 
ALIGNED FOR USE ON ALL THE H.F. AMATEUR BANDS. 

LATE FLASH . . . The Editor wishes to thank the 
many contributors who sent in entries for this com- 
petition. All entries have been acknowledged and 
preliminary judging is now taking place. An 
announcement naming the winner of the PW 
"Designer's Trophy" and the runners -up will appear 
in our next issue. 

THE 
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ENUGU NIGERIA 1320kHz is now a consistent 
signal during the late evening before it signs - 
off at 2305hrs GMT. Programmes are Euro- 

pean in style and there is a nightly news bulletin 
in English at 2300hrs. CKEC in New Glasgow, Nova 
Scotia is on the same channel but a medium wave 
loop aerial will easily separate the two. CQA 760kHz 
on the Portuguese island of Sao Tome in the Gulf 
of Guinea is occasionally heard during the evenings. 
This station is currently being raised in power to 
10kW so it should soon be a. much stronger signal. 
Further south, CR6RZ in Luanda, Angola has been 
heard on 1088kHz after BBC4 has closed down for 
the night (nominally at 2300hrs GMT). Although 
Sottons, Switzerland transmits the letters ST in 
morse on 764kHz after it's programmes finish at 
2230hrs (2300hrs on Saturdays) Dakar in Senegal 
on the same frequency is usually a strong signal 
when it closes down with announcements in French 
at 2300hrs. 

The strongest West African on the band is 
Conakry 1403kHz in the Republic of Guinea which 
is prominent and free of QRM from 2300hrs until 
it goes off at midnight GMT. Conakry's programmes 
are quite distinctive, with African music, drums, 
singing and announcements in French. Others from 
this area to look for, include EAJ203 El Aioun, 
Spanish Sahara on 656kHz until midnight, Tenerife 
620kHz in the Canary Islands in Spanish until 
0100hrs and CSB91 Funchal Madeira 1529kHz. Vati- 
can Radio is on 1529 until 2200hrs while CSB91 
signs -off in Portuguese at 0000hrs. Monrovia, Liberia 
on 629kHz closes down at 0045hrs GMT; the pro- 
grammes are in English and it is usually during the 
last half hour of transmission, when it is carrying 
the Late Night Show, that it is logged. 

From Freemantle in Australia comes a report of 
reception of the medium wave Radio Luxemburg 
1439kHz at 2030hrs GMT on the 24th August, 1970. 
The logging was made by David Worthy who is a 
member of the World DX Club and he gave it a 
SINPO rating of 22442 in a report to Contact, the 
club magazine. Reception of European medium wave 
stations is not unknown in Australia, in fact the late 
Radio Caroline North had reports from both Aus- 
tralia and New Zealand. Propagation should be the 
same in either direction but Australians are not 
logged in UK as the European DXer is at a dis- 
advantage compared with his opposite number down 
under. The most favourable time for reception on 
this path is at sunset in Spring and Autumn but it 
is at this time of day that European QRM is heavy 
while many Australian stations have not yet signed - 
on. In spite of the difficulties, it can only be a matter 
of time until someone in this country adds Australia 
to his list of medium wave countries verified. 

On the long waves, Chris Stacey in Tunbridge 
Wells has heard Yakutsk 263kHz at 2300hrs GMT 
through strong QRM from Radio Volga, while the 
writer has logged Omsk 394kHz at 2240hrs when it 
was carrying the same programme as Minsk 400kHz. 
Yakutsk is situated 4000 miles away at the far side 
of Asiatic USSR. 

CHARLES MOLLOY 
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BEGINNERS GUIDE TO RADIO 
By Gordon J. King 
Published by Newnes -Butterworths 
194 pages, 71 x Sin. 20s. 

THIS book is a rewritten version of the original 
Beginner's Guide to Radio by F. J. Camm, 
first published in 1955. The rapid advances in 

electronics during the last decade have made the 
publishing of any "beginner's" book a difficult and 
risky business, for one intended even as a simple 
introduction is quickly dated. Only three years ago 
how many of us foresaw the dominance of silicon 
transistors, the availability of integrated circuits for 
the amateur hobbyist or the wide use of FETs? 

The function of a beginner's book is to introduce 
the reader to the subject and raise his knowledge 
to the level where he can understand and appreciate 
more advanced books or magazines such as Practical 
Wireless. Unfortunately Beginner's Guide to Radio 
does not achieve this and still retains the flavour of 
the 1950s and the first edition. It pays only lip service 
to the massive changes of the last fifteen years. 

Although the basic principles are well explained 
and there are sections covering most aspects of the 
subject, the book leaves a large gap from where it 
leaves off to the "state-of-the-art" today. Transistors 
take second place to valves and although we are told 
about the existence of FETs and ICs, there is no 
information given on their operation or uses. 

There is only one transistor circuit given (and this 
contains at least one error) and the caption describ- 
ing "two typical transistors" is underneath an 
illustration of two types, both of which are now 
obsolete ! -HWM. 

101 QUESTIONS AND ANSWERS ABOUT HI -FI 
AND STEREO 
By Sands and Shunaman 
Published by Foulsham Ltd. 
128 pages, 8; x 54in. Price 24s. 

THIS book, the text written and printed in the 
U.S.A., has the usual rather inane introductory 
chapter directed towards us natives in Great 

Britain. Therefore before starting to read the book 
proper it will be necessary for the newcomer to the 
subject to go through the three and a half pages of 
the introductory chapter and to mark the pages of 
the text where differences in jargon or standards 
occur. The expert will not bother about this of 
course as he will spot the differences right away 
but then he will hardly be reading the book in 
the first place! 

The book is dividend into six sections: High 
Fidelity, Amplifiers, Tuners, Record and Tape 
Players, Speakers and Troubleshooting and Main- 
tenance. The old problem of trying adequately to 
define a standard for amplifier output power ratings 
is highlighted when the reader is told that the "50 
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Books reviewed on this 
page are normally obtain- 
able through any retail book- 
shop. In this instance, the 
information printed in heavy 
type should be quoted. 

watts output for 5 millivolts magnetic- circuit input" is 
the practical one to use. However, the questions are 
well chosen and no matter how experienced one 
may be in electronics it is usually possible to pick 
up the odd hint or tip from this type of book. 

To the hi -fi enthusiast who has merely assembled 
a collection of boxes into a working unit this book 
wjll be able to answer most of the questions he will 
start to ask when his curiousity begins to be aroused 
as to just what goes on inside those expensive 
boxes. -AED. 

HOW TO USE INTEGRATED CIRCUIT LOGIC 
ELEMENTS 
By Jack W. Streater 
Published by Foulsham -Sams 
136 pages, 8; x in. Price 28s. 

DURING the last few years many readers must 
have noticed some funny -looking words 
appear in the technical press -words like 

Flip -Flop, Nand, Gate, etc. and references to 
Boolean Algebra. Most of us know that these have 
something to do with computers but that is as far 
as it goes. 

Most constructors are all too aware of the 
"transistor revolution" that has been going on for 
the last fifteen or so years; this book is heralding 
the new revolution and teaching us the new language 
that is necessary. The Integrated Circuit Logic 
Element revolution has of course been going on for 
some time, but as yet it has affected us little. 

This book, in clear and simple language, gently 
guides the average constructor into this new field 
and for those not wishing to be left behind by the 
new revolution it is a very good buy. -HWM. 

WORKSHOP IN SOLID STATE 
By Harold E. Ennes 
Published by Foulsham -Sams 
382 pages, 8á X *its. Price 65s. 

TT is unusual to come across a book today which 
sets out to convert the reader from thinking in 
terms of valves to transistors, but that is the 

aim of this book and it succeeds admirably. 
A basic knowledge of electronics is assumed, but 

not to any great level, and it takes the reader 
through the theories governing transistor operation 
to a pretty advanced level. Each section is terminated 
with a short questionnaire with the answers at the 
back. 

Although originally written for broadcast engineers, 
this book should be ideal for the electronics en- 
thusiast who, although thoroughly conversant with 
valves and general theory, never quite got round 
to finding out much about transistors and found 
himself behind. MW. 
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1"71t1 
Established 1 891 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
COLOUR TV SERVICING, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, CONTROL SYSTEMS, 
ELECTRONICS FOR AUTOMATION, 
COMPUTERS, ETC. 
ALSO EXAMINATION COURSES FOR 
C. & G. Telecommunication Technicians' Certificates 
C. & G. Electronic Servicing 
R:T.E.B. Radio /TV Servicing Certificate 
Radio Operator Certificates 
Radio Amateurs' Examination 
General Certificate of Education, etc. 

BUILD YOUR OWN RADIO. AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high - 
grade test instruments (shown below). Everything simply ex- 
plained. All components and tools supplied. For illustrated 
brochure, post coupon below. 
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MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 

There is a place for you among the fully-trained. men. 
They are the highly paid men -the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 

ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home -at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

You will receive the FREE ICS Prospectus listing the examination 
and ICS technical courses in radio, television and electronics 
PLUS details of over 150 specialized subjects. 

PLEASE SEND FREE BOOK ON 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONESICE SCHOOLS 

Dept. 170, INTERTEXT HOUSE, STEWAF,T3 ROAD, London, SW8 

1171 j 
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practically 
cIremiernSry byHENRY 

THE 
task of providing a 

monthly hunk of comment 
and controversy, with only 

the redoubtable Pax to make 
other inroads into a PW page, may 
seem enviably simple. 

"Say what you think" suggests 
the Editor, when the problem of an 
impending deadline is broached. 
Well, do you want to read a blank 
page, Joe? Or worse, a rag -bag of 
radio trivia? 

Henry has been told more than 
once that his regular offerings 
should read like "letters home ". 
He would be pleased to think that 
his effusions gave the impression 
of being dashed off between Sun- 
day lunch and the Al Read 
Show -even more flattered if 
they could be compared with the 
Al Read Show .. . 

Their genesis is more laborious. 
Henry keeps masses of jottings 
in one of his bulging files. To 
this, he adds newspaper cuttings, 
magazine snippets, or references 
on twists of paper that say: "PW 
May 69 P18. "* 

In the H for Henry file we may 
find scraps of hilarious verse, notes 
of odd happenings in the radio 
world, dates and times of special 
programmes, peculiar advertise- 
ments- everything, it seems, but 
the fatstock prices. When it is 
deadline -plus -one day the impres- 
sion is sometimes gained that it 
would be of more interest if I 

The chronic disease of "sorter's cramp ". 

758 

really did quote the fatstock 
prices. When nothing seems to 
have been occurring in the world 
of wireless, when the Editor is 
markedly reserved and Pax be- 
comes unrestrainedly explosive - 
heaven knows why, for he's an 
expert at the dashed -off cartoon - 
Henry delves into his jotting file, 
seeking electronic inspiration. 

Trouble is, like Eric Shorter 
digging in his cellar through 
trunks of old theatre programmes, 
like Colin Reid hoarding old 
laundry bills or Bernard Levin 
papering the walls of his retreat 
with Hansard or Wagnerian lefts 
motif, your scribe falls prey to 
the chronic disease of "sorter's 
cramp ". 

The symptoms are a tendency 
to squat among the papers until 
one's haunches ache, for the eye 
to become glazed and the mouth 
to drop open and the fingers to 
make febrile fluttering move- 
ments. There also occurs a selec- 
tive deafness in advanced stages 
of the ailment, when the sufferer 
becomes impervious to such cries 
as: "How long are you going to 
be up there in that dusty attic? 
Your dinner's going cold." 

The PW reader who has had 
to thumb back to find whether 
F. G. Rayer described the Begin- 
ner's One- plus -three (or was it 
Three -plus -one ?) in June 1956 or 
October '61, will know exactly 
what I mean. As the soup grows 
cold in inverse proportion to the 
way the little lady grows more 
heated we find ourselves absorbed 
by the proof of the old adage 
"there's nothing new under the 
sun." 

For example, the thoughts of 
those ubiquitous portable radios 
on the summer beaches (and 
promenading the evening streets 
of town) lead us to the kind of 
music they generally broadcast. 
Henry is always tempted -but has 
thus far lacked the temerity -to 
recline among the sun -worshippers 
with a large -speakered Bush or 
something equally powerful, tuned 
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Third programme among the sun 
worshippers. 

to the Third programme in the 
middle of a chamber concert. 
Well, what's sauce for a skin- 
head.... 

But there is nothing new -guess 
who said this, and when : "The 
introduction of a new kind of 
music should be shunned as im- 
perilling the whole state, since 
styles of music are never dis- 
turbed without affecting the most 
important political institutions." 

Chairman Mao? Mrs. Wood- 
house? Vice -President Agnew? 
Lord Reith? You would be wrong 
on all counts, for those sentiments 
were expressed by Plato, a couple 
of thousand years ago. And he 
did not even have to endure the 
benefits of modern solid -state 
technology. 

Another odd item -the give- 
away gimmick, little known in the 
pure world of wireless, but intro- 
duced by Pyttronic Industries 
Corp. (USA) with the offer of a 
record album "Greatest Con- 
ductors" to anyone ordering more 
than fifty dollars' worth of 
Motorola transistors. Fine except 
that the offer only stands if their 
delivery takes more than 24 hours. 

PW advertisers please note! 

*And if you care to look that up 
you will find a column of letters 
that Henry evoked with a piece 
"To Kit or Not " -Ed. 



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

turers' sealed cartons. Fully guaranteed with after -sales service. 

Over 1000 items in stock. Complete Free price list on request. 

Rec. Retail Comet 
Price Price 

STEREO AMPLIFIERS 
ARMSTRONG 521 .. £56 0 
DULCI 207 . .. £25 0 

' DULCI 207M .. £30 0 
FERROGRAPH F307 .. £59 0 
GOODMANS Maxamp .. £54 0 
HL.505.. .. .. £23 2 
LEAK Stereo 30 Plus £53 0 
LEAKStereo 30Plus(cased) £59 10 
LEAK Stereo 70 .. £65 0 
LEAK Stereo 70 in teak case £71 10 
LINEAR LT.66 .. .. £21 0 
LL. Stereo Amp. £23 10 
METROSOUND ST 20 £36 0 
PHILIPS RH 591 .. .. £73 0 
PHILIPS RH 590 .. .. £49 0 

PHILIPS RH 580 .. .. £26 0 
PIONEER SA500 .. . £62 
PIONEER SA700 .. .. £98 
PIONEER SA900 . £134 
PIONEER Reverberation.. £45 
QUAD 33 Pre -amplifier .. £43 
QUAD 303 Main Amplifier £55 
ROGERS Ravensbourne .. £59 1 

Ravensbourne (cased) .. £64 
Ravensbrook .. £44 
Ravensbrook (cased) .. £49 
'SINCLAIR 2000 .. £30 
SINCLAIR PROJECT 

60/2 x 230 /PZ5 £23 1 

SINCLAIR PROJECT 
60/2 x 250 /PZ8 /trans .. £32 1 

SINCLAIR NEOTERIC £61 1 

TELETON 150 .. £29 
TELETON 203E £28 1 

TELETON GA 101 30 w. RMS £33 1 

VOLTEX 100 watt stereo discotheq e 

ally mixed inputs £185 0 

£46 0 
£17 0 
£20 19 
£47 19 
£37 19 
£16 19 
£41 19 
£46 19 
£52 0 
£56 19 
£16 19 
£16 19 
£28 19 
£55 19 
£37 12 
£19 19 

1 11 £42 19 
O £69 19 
O £96 19 

11 £32 19 
£38 19 
£48 19 
£46 19 
£49 19 
£34 19 
£38 19 
£22 19 

£16 19 

£23 8 
£45 19 
£19 19 
£19 19 
£22 19 

electronic 
£139 0 I 

TUNERS 
ARMSTRONG 523 AM /FM £53 15 3 £44 19 

*ARMSTRONG 524 FM .. £41 17 8 £34 19 

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 Stereomau £82 10 5 £63 19 
LEAK Stereofetic Chassis £59 18 0 £51 19 
LEAK Stereofetic in teak case £67 3 6 £58 19 
PHILIPS RH 690 .. .. £39 0 0 £31 19 
PHILIPS RH691 £83 0 0 £70 10 
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 .. £61 17 9 £49 19 
ROGERS Ravensbrook .. £45 0 2 £39 19 
ROGERS Ravensbrook 

(cased) .. .. £51 5 3 £42 19 
*SINCLAIR 2000 . .. £26 14 6 £19 4 

SINCLAIR Project 60 .. £25 0 0 £20 19 
TELETON 201X FM £36 0 0 £29 19 
TELETON GT101 .. £47 10 0 £33 19 
T.RUVOX FM 200/1C £60 11 10 £39 19 
All above tuners are complete with MPX stare 

decoder except where starred. 

TUNER /AMPLIFIERS 
AKAI 6600 .. . £142 10 
ARENA R500 .. .. £82 0 
ARENA 2400.. £90 6 

ARENA 2600 Stereo AM /FM £111 6 
ARENA 2700 Stereo . £105 0 

ARENA T1500F .. . _ £72 9 
ARENA T9000 .. £303 9 
*ARMSTRONG 525 .. £91 17 

*ARMSTRONG 526 .. £104 14 
ARMSTRONG M8 decoder £9 10 
GOODMANS 3000 .. £77 14 
PHILIPS RH781 .. .. £74 19 
PHILIPS RH790 £125 0 

PIONEER KX330 AM /FM /SW £78 12 
PIONEER 5X770 AM /FM .. £160 8 

PIONEER SX990 AM /FM .. £194 14 
TELETON CR55 .. .. £120 0 
TELETON F.2000 .. .. £51 10 
TELETON R4200 .. £51 15 
TELETON TFS50 .. .. £75 10 
TELETON 7AT 20 .. . £105 0 
TELETON 10AT 1150w. RMS £160 0 
TELETON MX990 with 

speakers . .. £67 5 

TELETON R8000 with 
speakers .. £63 5 

WHARFEDALE 1001 .. £131 5 

All above Tuner Amplifiers are compi 
stereo decoder except where starred. 

£112 0 
£66 19 
£71 19 
£94 0 
£85 0 SPEAKERS 
£59 19 ARENA HT 27 £18 18 £13 19 

£258 0 ARENA HT 28 £17 17 £12 19 

£76 19 ARENA HT 21 £10 10 £9 5 

£86 19 ARENA HT 7 £19 19 £17 0 
£7 19 ARENA HT 10 .. £22 1 £18 19 

£52 19 ARENA HT 20 .. .. £32 11 £26 19 

£54 19 ARENA HT 26 .. .. £78 15 £65 19 

£101 19 B & W DM3 .. .. ... £63 0 £52 19 

£62 19 6 B & W P2H .. .. £94 10 £79 0 

£125 19 6 B & W DM1 £32 0 £25 10 

£149 19 6 CELESTION Ditton 10 £21 3 £16 19 

£95 0 0 CELESTION Ditton 15 .. £29 0 £22 19 

£31 19 6 CELESTION Ditton 25 .. £59 17 £46 19 

£35 19 6 DULCI AS 3 £8 8 £6 19 

£55 19 6 GOODMANS MINISTER.. £22 9 £18 19 

£79 19 6 GOODMANS Majesta .. £57 0 £44 19 

£109 0 0 GOODMANS Maxim .. £20 7 £16 15 
GOODMANS Mezzo II £30 18 £22 19 

£48 19 6 GOODMANS Magnum -K £40 2 £28 19 
GOODMANS Marimba .. £24 0 £18.19 

£49 19 6 GOODMANS Mambo .. £22 5 £17 19 

£105 0 0 GOODMANS 3005 (pair) £25 0 £18 19 

e with MPX KEF Celeste .. .. £29 0 £21 10 - 

KEF Concord .. £43 10 £32 19 

Customers We /come 
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, Thur day &- Friday. 

COMET for 
after -sales 
service 
THROUGHOUT THE U.K. 

SERVICE DEPOTS 
at LEEDS, GOOLE 
WAKEFIELD 
DONCASTER 
HULL and 
BRIDLINGTON 

Rec. Retail Comet 
Price Price 

TURNTABLES 
ARENA SP25 with base, cover £22 1 0 £17 19 
DUAL 1219 transcription £60 8 0 £49 19 
DUAL 1209 transcription £42 12 4 £34 19 
GARRARD SP25, fully wired with Goldring G80 

magnetic cartridge, complete with base, plint 
and cover .. .. Special price £20 19 

GARRARD SP.25 Mk II .. £15 11 4 £10 10 
GARRARD AP.75 .. £23 16 0 £17 10 
GARRARD SL.55 .. .. £13 17 9 £11 12 
GARRARD SL.65B .. £19 6 5 £14 19 
GARRARD SL.75B .. £35 12 4 £27 10 
GARRARD SL.95B .. £45 9 1 £36 10 
GARRARD 401 .. £31 14 2 £25 19 
GARRARD SL.726 £30 2 0 £24 19 
GARRARD 3500 with GKS 

Cartridge .. £15 15 0 £11 19 
base and cover to fit GARRARD SP25, SL55 

SL65B and 3500 .. .. Special price £3 19 1 

GOLDRING GL69 Mk. II .. £26 12 6 £21 10 
GOLDRING GL69P Mk. II £35 2 10 £27 19 
GOLDRING GL.75 £36 8 2 £29 19 
GOLDRING GL75P £46 18 8 £3919 i 

GOLDRING Covers for 69P 
and 75P .. £4 4 3 £3 8 

GOLDRING GL75 comp with 
plinth, cover and G800E 
Cartridge- . .. 

GOODMANS 3025 .. .. 
McDONALD MP60.. ... 
McDONALD 610 ... 
Base to fit McDONALD 

turntable 
Cover to fit McDONALD 

turntable . .. £2 12 0 
PHILIPS 228 .. .. £19 19 6 

PHILIPS GA146 .. .. £29 19 6 
PHILIPS 217 .. .. £32 0 9 
PHILIPS 202 Electronic .. £64 0 0 
PIONEER PL11 .. £50 17 11 

THORENS TD.125 .. £75 17 8 
THORENS 125AB . .. £120 3 11 

THORENS 150A Mk II .. £43 12 7 

THORENS 150AB Mk II .. £47 8 7 
THORENS TX11 Cover £4 2 3 
Bases, plinths, and covers stocked. 

£67 19 0 
£37 14 9 
£15 0 0 
£18 19 6 

£3 13 0 

£53 19 6 
£25 19 6 
£10 19 6 
£13 19 6. 

£3 2 

£2 2 
£16 19 
£24 19 
£27 4 
£54 0 
£39. 0 
£61 19 
£99 19 
£32 19 
£40 19 
£3 13 

CARTRIDGES AS Too NT PRICES 

DELIVERY BY SECURICOR 
WITHIN 72 HOURS 

ALL 1N -STOCK items delivered by SECURI- 
COR within 72 hrs. (Add 20/- only for Securicor 
delivery). All goods fully insured against loss 
or damage whilst in transit. 

Rec. Ret 
Price 

KEF Concerto .. .. £53 10 

KEF Cresta .. .. .. £22 3 
LEAK Sandwich .. .. £45 10 
LEAK Mini -Sandwich .. £29 15 
LEAK 300 .. .. .. £29 10 
LEAK 200 .. .. £23 0 
LEAK 600 .. £45 0 
LOWTHER Acousta 

(with PM6) .. .. £45 10 
Ideal Baffle .. £35 10 
Acousta (with PM7) .. £53 0 

QUAD Elect16 tatic 
.. SINCLAIR 

£66 
£8 

0 
19 

PHILIPS RH 481 - .. .. £11 0 
PHILIPS RH 482 .. £18 0 
WHARFEDALE Speakers 

Airedale .. ' .. .. £69 10 
Denton .. .. £19 0 
Super Linton .. .. £22 10 
Melton .. .. £29 10 
Dovedale 3 .. .. £39 10 
Rosedale .. £59 10 

TRITON (PAIR) .. £55 0 
UNIT 3 Speaker Kit .. £11 19 
UNIT 4 Speaker Kit .. £16 0 
UNIT 5 Speaker Kit .. £23 10 

it Comet 
Price 

£41 19 
£17 19 
£32 10 
£21 19 
£20 19 
£17 19 
£32 19 

£38 7 6 
£29 17 6 
£45 19. 6 
£52 19 6 
£7 19 6 
£9 2 6 

£14 19 6 

£55 19 6 
£14 19' 6 
£18 10 0 
£22 19 6 
£29 19 6 
£46 19 6 
£42 19 6 

£9 10 0 
£12 10 0 
£17 19 6 

LOW COST AUDIO SYSTEMS 
TELETON 2S6OF .. .. £75 0 0 £55 19 

CHASSIS SPEAKERS 
LARGE RANGE TO CHOOSE FROM - 
Send for full list. 

6 

HI -FI STEREO TAPE DECKS AND TAP 
RECORDERS - 

AKAI X2000 - £190 0 Ó £159 19 
AKAI X -360 .. .. £380 1 6 £284 0 
AKAI X -3600 deck.. £318 18 4 £243 0 
AKAI 1710L .. .. £89 17 0 £69 19 
AKAI 1800SD .. £199 8 4 £167 0 
AKAI 4000. £124 18. 0 £99 19 
AKA 14000 D deck - £89 19 1 £69 19 
AKAI M10L .. .. £245 1 £189 0 
AKAI X5000 W/L .. £177 19 £139 19 
AKAI X330. .. - £342 11 £269 0 
AKAI X330D £312 11 £245 0 
ALBA R22 Battery /Mains.. £50 5 £29 19 
BUSH TP 60 Cassette .. £29 8 £24 19 
BUSH TP 70 Cassette, 

Battery /Mains .. .. £29 19 £23 19 
FERGUSON 3246 £43 0 £33 19 
FERGUSON 3247 4 -track .. £48 9 £38 19 
FERGUSON 3248 4-track .. £54 6 £41 19 
FERGUSON 3249 4 -track .. £64 6 £49 19 
FERGUSON 3244 Stereo 

4 -track .. £97 18 £79 19 
FERROGRAPH 722 .. £242 10 £202 0 
FERROGRAPH 724 . £242 10 £202 0 

GRUNDIG TK146.4tk auto. £68 21 £58 19 
GRUNDIG TK 141 4tk. .. £59 4 £49 19' 
GRUNDIG TK 121 .. £54 15 £43 19 
GRUNDIG C200 Cassette £37 19 1 £29 19 
GRUNDIG TK 124. .. £44 18 £34 19 
GRUNDIG TK 149 .. .. £57 12 £47 19 
PHILIPS 3302 Cassette .. £28 7 £19 10 
PHILIPS 44084 tk. Stereo £139 0 £109 0 
PHILIPS 4302 Twin Track 

Auto. . .. £39 0 £31 19 
PHILIPS 4307 4-track .. £49 10 £38 19 
PHILIPS N4404 

(4 track stereo) .. .. £87 0 £69 19 
PHILIPS N4407 Stereo .. £105 0 £85 19 
PHILIPS N4308 .. .. £60 10 £49 19 
PHILIPS 4500 . .. .. £126 0 £98 19 
PYE Cassette /Radio £44 8 £36 19 
TELETON 5L40. 2 tk. Bat/ 

Mains .. £38 10 £24 19 
TELETON FXB 510D Stereo £62 10 £47 19 
TOSHIBA GT601V .. £45 3 £29 19 
TOSHIBA GT 840 S .. £110 0 £79 19 
TOSHIBA 850 SA. .. £94 0 £59 19 

PICKUP ARMS 
GOLDRING Lenco L75 .. £12 6 6 £10 10 0 
GOLDRING Lenco L69 .. £9 5 9 £7 0 0 

SME 3009 with 52 shell. .. £31 6 3 £25 19 6 

SME 3012 with S2 shell .. £33 7 3 £28 19 6 

COMET HiFi DISCOUNT WAREHOUSES 
(Dept. P.W.) Reservoir Rd., Clough Rd., Hull HU6 7QD. Tel 407906 & 407877 Customers are welcome to call personally. 

also at (Dept P.W.) 68a Armlet' Rd (Artist St) Leeds LS 12 2EF Tel 32055 (5 lines) 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 

Add 9/- for post and packing on all orders (cartridges 4/ -). Make cheques Money Orders payable to "COMET" Hi -Fi Catalogue available 5/- 
If Securicor Delivery Required add 20/- only. 
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Fully guaranteed 
Individually packed 

VALVES 
B121135 101184 7/6 
CY31 7/- ECH200 12/6 
DAF96 7/9 BOLSO 9/- 
DF96 7/6 
DK96 7/6 
DL92 6/8 
DL94 8/- 
DL96 7/0 
DM70 8/- 
DM71 7)8 
DY86 6/- 
DY87 6/6 
DY802 9/9 
E88CC/01 

27/- 
E18000 91- 
118100 91- 
E182CC 231- 
EABC80 6/6 
EAF42 10/- 
EB91 2/- 
1E033 6/- 
1E041 10/6 
EBC81 6/8 
EBF80 7/6 
EBF83 7/6 
EBF89 6/- 
E0081 4/- 
ECC82 5/9 
10083 5/6 
ECC84 6/- 
10085 12/- 
10086 7/6 
10088 7/- 
100189 9/9 
10E80 6/6 
ECF82 8/6 
ECF83 15/6 
10E801 12/6 
10E802 12/8 
E01135 11/- 
101142 13/- 
101181 5/9 
EC1183 8/6 

ECL82 
101,83 
ECL86 
EF36 
EF37A 
EF39 
1E40 
EF41 
EF80 
EF83 
EF85 
EF86 
1E89 

6/6 
10/6 
6/- 
816 
7/- 
6/- 

10/- 
12/6 

9/7 

8/3 
5/3 

EF91 8/- 
1E92 7/8 
EF95 5/- 
1E183 6/6 
1E184 7/- 
1E1200 15/8 
EL34 10/8 
EL41 11/6 
11,42 10/8 
EL84 4/9 
EL85 7/3 
EL86 8/- 
EL90 6/- 
11,95 7/- 
ELM) 17/- 
EM31 5/- 
EM80 7/6 
EM84 7/- 
F.M87 11/- 
EY51 8/- 
EY81 7/- 
EY86 7/- 
EY88 8/- 
EZ41 8/8 
EZ80 5/- 
EZ81 5/- 
GZ34 10/8 
KT66 27/6 

KT88 88/- 
N78 25/- 
0.9.2 8/- 
OB2 8/- 
PABC80 7/6 
PC97 8/- 
PC900 9/8 
PCC84 6/8 
PCC89 9/- 
PC0189 11/- 
PCE800 15/- 
PCF80 6/6 
PCF82 6/9 
PCF84 9/3 
PCF86 11/- 
PCF200 15/8 
PCF201 15/8 
PCF801 9/9 
PCF802 9/9 
PCF805 14/6 
PCF806 18/- 
P0F808 14/6 
PC11200 14/- 
PCL81 9/6 
PCL82 7/6 
PCL83 18/ 
PCL84 8/6 
PCL85 8/6 
PCL86 8/8 
PFL200 11/8 
PL36 10/9 
PL81 8/9 
PL82 8/- 
PL83 7/3 
PL84 6/8 
PL504 13/9 
PL509 80/- 
PX4 14/- 
PX25 80/- 
PY33 12/- 
PY50 8/8 
PY81 5/6 
PY82 5/6 
PY83 7/- 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves, U.K. Orders 
up to 10/ -, 1/ -; 10/- to £1 2/ -; over £1, 2/- per £1; over £8 post free. C.O.D. 4/- extra C0IOMOR ALL valves 

guaranteed TRANSISTORS, ZEN ER DIODES etc. brand 
015 2/6 0035 10/- 00201 9/6 F100 
0110 61- 0038 8/6 00206 10/- 
0,170 2/- 0044 4/- IN21 8/6 
0A71 2/- 0045 2/8 IN21B 5/- 
0A79 1/9 0070 2/6 1/25 12/- 
D181 1/6 0071 8/- IN43 2/- 
01200 1/9 0072 5/- I170 1/6 
0A202 2/- 0073 8/- IN702-7257/8 
0A210 5/- 0075 4/8 IN746A 
01211 7/8 0076 5/- series 5/8 
OAZ200 11/- 0081 5/- IN8231 21/- 
011201 10/- 008111 4/- 1118231 26/- 
0AZ202 to 0C81DM 4/- IZMTS 7/- 
0AZ206 8/6 0082 5/- IZMT10 6/9 
OAZ207 9/6 0082DM 3/- IZT5 13/6 
OAZ208 to 0083 4/6 IZT10 12/9 
OAZ213 6/8 0083B 3/- 2N277 10/- 
OAZ223 to 0084 5/- 2N918 7/6 
OAZ225 10/- 00122 10/- 2N1306 5/- 
0016 8/6 00139 5/- 2N1307 5/- 
0022 8/6 OC140 7/6 2N3053 5/- 
OC25 7/6 0C170 5/- 2N3054 10/- 
0026 5/- 00171 6/- 2/23055 15/- 
0028 12/6 00172 7/6 2N3730 55/- 
0029 12/6 00200 7/6 213731 55/- 

3FR5 
3 /2128 
311139 
311140 
311154 
3N159 
61115 
12E1160 
1001 
20303 
40362 
40594 
40595 
40636 
40668 
40669 
AC126 
10127 
A0128 
AC176 
ACY28 
AD149 
AD161 
ÁD162 

8/8 
17/8 
35- 
9%6 
19/- 
29/- 

14%9 

31- 
10/- 
18/- 
27/8 
27/8 
29/- 
27/- 

4%6 
4/6 
8/- 
5/- 
4/- 

11/- 
7/- 
7/- 

AF118 6/6 CR83/05 8/- 
AF127 8/6 CR83/20 7/8 
AF139 7/6 01183/30 8/6 
AF178 9/6 011825/025 
AFY19 22/6 15/- 
A8Y26 5/6 CRS3/40 10/- 
ASY28 5/6 GET103 4/- 
BAW19 5/6 GET115 9/- 
B0107 8/- GET116 10/- 
BC108 3/- 81)918 5/3 
110172 3/6 SD926 6/8 
BFY51 4/6 80948 6/8 
11F152 4/6 80988 9/8 
B805 7/8 V405A 7/9 
B81 9/- Z Range 
B82 9/3 Zener diodes 
BF187 10/- 3/6 ea. 
BU100 86/- ZIA range 
BYZ13 4/- - 7/6 ea. 
BYZ16 12/6 Z3B range 
CR81/10 5/- 5/- ea. 
CR81/20 7/6 ZL range 
CRS1/30 8/8 5/- ea. 
CR61/35 8/8 ZS range 
CR81/40 9/6 7/6 ea. 

PY88 7/6 
PY800 9/6 
PY801 9/8 
QQV 03-10 

25/- 
QQV06-40 

85/- 
QQV06-40A 

100/- 

R19 17/6 
6TV280/40 

60/- 
STV280/80 

1801- 
TT21 51/- 
U25 14/6 
U26 14/6 
1727 8/- 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

01 -743 4946 

U191 14/- 67141 8/6 3V4 8/- 
U801 20/- 11185 5/9 511254M 36/- 
0111080 7/- 1R105/306/- 511/2551185/ - 
011142 10/6 VR150/30 61- 511401 10/6 
U BC41 9/6 Z759 35/- 51/40 5/6 
UBF80 7/- Z8000 29/- 5V4G 7/6 
1113F89 7/- Z80111 25/- 5X40 7/- 
O 0085 8/- Z900T 121- 51312T 6/- 
1701.80 10/- IL4 2/6 bZ4GT 12/- 
O 01142 12/6 I11 6/- 5Z4 14/- 
O 01181 BI- 184 5/- 6ÁB7 4/- 
1701182 7/- I95 4/6 6A07 8/- 
UCL83 12/- IT4 3/- 6A116 11/6 
ÚF41 10/- IX2A 7/6 6ÁK5 8/- 
UF80 - 

7/3 1X26 7/8 6AK8 6/6 
ÚF89 8/9 3A4 4/- 6ÁL5 21- 
ÚL41 12 /- 31)6 3/- 6AL5W 7/- 
ÚL84 6/- 3Q4 7/6 6AM8 8/- 
005 7/- 384 6/9 BANS 10/- 

6AQ5 6/- 
6AQ5W 9/- 
6106 6/- 
6A870 16 /- 
6ÁT6 4/6 
6AÚ6 51- 
61X4 8/- 

X5GT 12//- 
6B 
6017 8/- 
6BÁ6 4/6 
6BE6 51- 
6BG6G 11/- 
6BJ6 8/6 
6BQ7A 6/9 
6ßR7 18/- 
6BW6 16/- 
613W7 13/- 

29/41ft. AERIALS each consisting of ten 3ft. bin. dia. 
ubular screw in sections. 1 ft. (6- section) whip aerial 

with adaptor o fit the 7in. rod, insulated base, stay 
plate and stay assemblies, pegs, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas bag £4. P. & P. 10/ -. 
METERS Full List of our very large 

stock of meters on request. 

618GT 7/3 
6K25 14/- 
6L6GT 9/- 
6P25 11/- 
60A7 7/- 
68A7GT 6/6 
6807 1ß/- 
60070T 5/- 
6007 6/- 
6017 7/6 
68J7GT 6/6 
6817 7/- 
681,70T 6/6 
68N7GT ß/- 
68Q7 7/9 
68Q7GT 7/9 
61760 3/6 
6V6GT 6/3 
6X4 4/9 
6X50 5/- 
6X50T 5/6 
616G 11/- 
6-3012 14/- 
6Z4 5/- 
767 7/- 

606 4/- 705 14/6 
60116 111- 706 6/- 
6CL6 9/9 7117 5/6 
6D6 8/- 7Y4 121 - 
6EA8 11/- 91)6 7/8 
6EU7 7/- 11E2 30/- 
6E23 15/- 12AT6 4/6 
6F33 20/- 12AT7 4/- 
6116M 8/- 12107 5/9 
6J4WA 14/- 12116 5/6 
615 7/- 12AX7 5/6 
615ßT 5/- 12BA6 8/- 
616 3/6 12BE6 6/- 
617G 5/- 126117 8/6 
617M 8/- 1208 5/6 
6K6GT 8/- 12E1 17/- 
6K7 6/6 1215 10/- 
8K7ß 2/- 12K7GT 6/9 
6K8G 4/- 12180T 7/8 

12Q7GT 5/6 957 6/- 
12807 7/- 991 6/- 

1622 17/- 
2051 10/- 
5933 22/6 
6057 10/- 
6060 7/6 
6064 71- 
6065 18/- 
6080 27/6 
6146 28/- 
8020 85/- 
9001 8/- 
9002 4/6 
9003 10/- 
9004 . 2/8 
9006 2/6 
C.R. Tubes 
VCR97 90/- 
VCR517B 

110/- 
VCR517C 

150/- 
5FP7 26/7 
SSD 180/- 
881 180/- 
88L 180/- 
Photo Tubes 
CM625 25/- 
931A 82/6 
6097C 850/- 
Special Vivs. 
CVI031 100/- 
CV2339 £20 
JP9/7D 750/- 
K301 £4 
K305 £12 
K308 £12 
K337 £12 
ERMA 70/- 
WL417A 80/- 
3J/92/F. 

£87/10/- 
956 2/- 5022 £15 

1487 15/- 
19AQ5 7/9 
19G3 70/- 
19G6 20/- 
19114 85/- 
20P4 - 17/- 
25L6GT 7/8 
30015 15/- 
30017 16/- 
30018 15/- 
30F5 16/9 
30FL1 15/- 
30FL32 18/8 
30FL13 9/8 
30FL14 15/6 
30L15 17/- 
30L17 17/- 
30P12 16/- 
30P10 14/- 
30PL1 18/- 
30P113 18 /- 
30PL14 17/- 
35160T 9/6 
35W4 51- 
35Z4T 9/- 
42 7/- 
5005 7/- 
50CD6G 80/- 
50E115 12/- 
75 5/6 
76 6/- 
78 5/- 
80 9/- 
803 60/- 
805 160/- 
807 9/- 
813 75/- 
832A 55/- 
866A 15/- 
954 4/6 
955 4/- 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel: 01-7430899 

TRANSISTORISED 
O HláID 

RECORD PLAYER 
Build your own Hi-fi Record 

Player with the Serenade 

fully transistorised amplifier 

which comes complete with 
2 -10" s 6" speakers sad the 

latest 888 4 Speed Stereo/ 

Mono Record Changer. 

Advanced solid state amplifier 

only 4 }" deep. 14 transistors 

plus 4 diodes, separate Bass 

and Treble- 18 watts 

power. frequen cy P once 

50- 15,000 c /s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED 
Gns. +PCP 

17/6 

Credit terms available,, 

first monthly payment 

£3.6.2 (allowed by 9 

monthly payments of 

£3.6.2. (Total "Credit 

Sale" Price £33.1.8). 

Send £4.3.8 today. 

FANTASTIC BARGAIN NMI 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2 -10" x 6" speakers and the latest 
BSR Mono /Stereo Record Changer -a complete 
radiogram at half normal price ONLY r 10 
17 Transistors 610 diodes 3V Gi1S 176 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
Credit Terms available. First monthly payment 
£4.9.10 followed by 9 monthly payments of 

£4.9.10. (Total "Credit Sale" Price 
£44.18.4.) Send £5,7.4 

today. 

Callers 
Welcome 

PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

Address 

760 

MC211radio 100 CHASE SIDE, SOUTHGATE(Dep. 1/79? 
LONDON, 0.14. TELEPHONE886 3733/9666 ®NI® ®i ® ®ii -®l'! 
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GOLDRING & GARRARD 
G.850 £4.17.6d p.p. 2/6. SP25 

- SEE BELOW FOR 
Gold ring 800 /E Eliptical Transcription 

., - 
a 9 

PRICES SLASHED 
Mk 11 £10.15.0d p.p. 10/- 

OTHER MODELS 
Arm Cart. £11.15.0d p.p. 4/- 

PLINTHS AND COVERS 
Suitable for AT80, SP25, 3000, 2500, 
3500. Superbly finished Plinth, ready 
cut for use, complete with Tinted 
Perspex Cover. This unit is finished 
in Teak Polish and will blend in any 
modern home. 79/6 p.p. 7/6. Plinths 
and covers also available for BSR 
MacDonald series 99/6 P.P. 10/ , . 

TURNTABLES 
Garrard 2025 TC Son 9 TAHC Diamond £9.10.0d 
Garrard 3000 Son 9 TAHC Diamond £9.12.6d 
Garrard A70 Mk 11 Less Cart. £11.15.Od 
Garrard SL65B Less Cart. £13.19.6d 
Garrard AP76 Less Cart. £20.0.0d 
Garrard SL72B Less Cart. £24.0.0d 
Garrard SL75 Less Cart. £25.0.Od 

10/- P.P. FOR DECKS 

SPEAKERS, AMPLIFIERS, ETC. 
Teleton CR t0T £29.0.0d p.p. 10/- 
Teleton F4200 £42.0.0d p.p. t0 /- 
Best Stereo Headphones 05 52/6 p.p. 5/- 
"Master" Magnetic Cart. Diamond Stylus 

65/- P.P. 5/- 
LL Nova Amp, 5 + 5 Mag and Cer -Input 

£15.10.0 p.p. 10/- 
3 -Way Speaker System Teak Cabinet, size 

14 + "x8 "x6 ", 10 Watts Peak, each£5.19.6d 
p.p' 7/6 

Nova 7500 VHF Tuner Plus 7 x 7 Amp. 
£39.0.0d p.p. 10/- 

3 -Way Speaker System Teak Cabinet, size 
21" x 114" x 9 }" 20 Watts Peak, each 
£11.19.6d p.p. 10/- 

Prices for good not listed, sent by return 
of post. S.A.E. please. 

LEAK SANDWICH 
(SPEAKER) 

Enclosure (26 "x15 "x12 1 oiled 
(matt) walnut 8 ohms -up to 35w 
handling capacity. 
List price £45. 10. each. 
Our price £32 each p. p. 10 /- 

GARRARD SP25 ON PLINTH 
WITH COVER 

Complete, not wired, £14,12,6d 
p.p. 15/ -. Ready wired with 5 -pin 
Din or Phono, 10/6 extra. 
For any other Deck, 3000, 2025TC, 
add price of Plinth and Cover to 
Deck and add 15/- P.n. 

®® 

Send P.O. Order, Cheques, etc., to: 

AUDIO SUPPLIES (P:\J ) 
Callers welcome: 50 STAMFORD HILL, LONDON, N.16 

Phone: 01. 806 3611 

Open Mon. to Sat. 9.30 to 6 p.m. Thurs. 1 p.m. 
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THE first reporter this month is John W. Smith 
of Anstruther in Fife who has started to report 
again after several months. His equipment con- 

sists of an Eddystone 840C with a Joystick and 
A.T.U., his very interesting log included: 

4777 R. TV Gabonaise, sign -off at 2300 
4800 Radio Lara, Ven. at 0130 
4850 R. Dif. Nat. de Mauritanie at 1925 
4890 R. Dif. Venezuela at 0330 
4900 Radio Juventud, Ven. at 0430 
4915 Tentative: R. Guatapuri, Col. at 0455 
4945 Radio Colosal, Col. at 0700 
4965 R. Sante Fe, Col. at 0625 
4970 R. Rumbos, Ven. at 0445 
4980 Ecos del Torbes, Ven. at 0010 
4990 R. Barquisimeto, Ven. at 0130 
4995 R. Brasil Central at 2315 

James Parker also lives in Anstruther in Fife and 
his equipment is a Codar CR70A, a PR30 preselector 
and a 60foot long -wire. With this equipment he 
heard the following stations: 

4810. R. Popular, Ven. in Spanish at 0215 
4915 Nairobi, Kenya, Swahili at 1730 
4915 Ghana B.C., English at 2245 
4955 R. Nacional, Col., Spanish at 2300 
4967 R. Kuwait, English at 1900 
5050 R. Tanzania, Swahili at 1700 
6250 Santa Isabel, Guinea, Spanish at 2230 

11865 R. Trans Europe in English, 1345 -1415 
11920 Ivory Coast in French at 2320 
15265 R. Afghanistan in German at 1730 
15270 ETLF, Addis Ababa, Ethiopia at 0430 

Craig Tyson has sent in his second report from 
Perth in Australia. The stations in his log may seem 
easy to European DXers but they are quite difficult 
for Australians. 

9570 BBC, Far East Relay, Tebrau at 0000 
9630 R. Canada in English from 0830 to 0930 
9650 V.O.A. in English from 0000 to 0200 
9705 R. South Africa in English at 2330 
9745 HCJB, Quito, Ecuador, 0930 to 1000 

15105 Radio Sweden at 1230 in English 
15165 Radio Denmark in Danish, 1000 
15175 Radio Norway, Oslo at 0700 
17885 Radio Portugal in English at 0830 

Paul Sexton of Preston in Lancashire has used his 
Ultra transistor radio and 20foot long -wire to hear 
the following stations: 

6130 Radio Norway in English from 1200 to 1230 
7310 R. Vilnius, Lithuania from 2230 to 2300 
9625 Kol Israel in English, 2100 to 2145 
9730 Radio Australia in English at 0815 

11735 Radio Rabat, Morocco at 1715 
11795 WINB, Red Lion, U.S.A., English at 2140 
15300 NHK, Japan in English at 2200 

THE BROADCAST BANDS 
Malcolm Connah 

Frequencies in kHz Times in GMT 

Roy Patrick of Derby has sent in some more news 
items of interest including: 

AFGHANISTAN Radio Kabul has been logged at 
1800 in English on 15265 but now seems to have 
stopped using this frequency. 

JORDAN Radio Amman has been audible on 7160 
until about 2030 or later at 2100. 

NORWAY Radio Norway has been heard with a 
new transmission at 0500 to 0630 on the frequencies 
of 9645 and 21730. 

UNITED ARAB REPUBLIC Radio Cairo has been 
testing various frequencies in the 31 metre band 
and has been heard on 9605 and 9640 on different 
days. 

DXing Tips 
One of the major problems experienced by new- 

comers to DXing is that of obtaining the accurate 
frequency of a station. Crystal calibrators or fre- 
quency meters are expensive pieces of equipment 
which are usually beyond the reach of the beginner. 

A receiver which has a bandspread control can 
be calibrated easily to very good accuracy using 
the method described below. Bandspread control 
can easily be added to a receiver as detailed in the 
article: Tuning Facilitated in the November 1970 
issue of Practical Wireless. 

The only requirements for this method are several 
sheets of graph paper (preferably 1 /10th of an inch 
grid) and a little patience. The bandspread dial is 
usually marked from 0 to 100 and these numbers 
should be plotted on the vertical axis of the graph. 

Suppose, for instance, that we wish to calibrate 
the 31 metre band. The main tuning is set so that 
the bandspread covers the whole of the band; this 
position of the main tuning is marked so that it can 
be returned to at any time. The horizontal axis of 
the graph is marked with frequencies from 9500 to 
10000kHz. 

Whilst tuning through the band there are bound 
to be several strong stations of which the frequency 
is known or announced during the transmission. 
These stations can be plotted on the graph until 
several points have been obtained. (Standard fre- 
quency stations such as WWV on 10000kHz are very 
useful in this method.) 

When enough points have been obtained they 
can be joined by a smooth curve. Similar graphs 
can be made for all the bands of interest. When 
an unknown station is heard the bandspread dial 
reading can be converted to frequency using the 
graph. The frequency obtained by this method will 
be reasonably accurate providing that the graph is 
made carefully and the main tuning is set correctly. 
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WHAT should one do about BC pirates? This 
question has cropped up again and again 
in letters, a number being received this 

month. First, note the time, and frequency. This 
must be as accurate as possible and care should be 
taken to ensure that the signals really are within 
the Amateur band and are not, for example, second 
channel QRM. This particularly applies if you are 
using a single conversion superhet. Next, all the 
relevant information should be sent to the R.S.G.B. 
who run a special intruder watch. 

The QSL address of the Irish Radio Transmitters 
Society is now P.O. Box 462, Stella Avenue, Dublin 9, 
Ireland. Cards sent to the old address in Wicklow 
Street are being forwarded. 

Logs 
Conditions on 144MHz have been nothing short of 

fantastic, claims N. Richardson from his Aylesbury 
den. One G station was heard working an HB9 /M 
who was running 10W to a halo antenna. Nick is to 
work in Air Traffic Control at Heathrow soon. No 
mods to the radar to come out on Topband OM! 
Using an 8- element Yagi at 30ft. to a Garex con- 
verter, PR30 and CR70A tuning 28- 30MHz, Nick 
heard 2 metre sigs from: DC6BE, DC8BP, DC(KT, 
DJ9UXA, DK1VE, DK2DPX, DK4E0, DLOAK, 
DL8LR, F1AOY, F3NG, F6AKQ /P, F8MM, F9YR, 
HB9LN, ON5NY, OZ5KG, to mention just a few. 

Another two -metre sleuth is T. Rumble (Wilts), 
4- element Yagi at 20ft., transistor converter to an 
HA700 tuning 3 -5MHz. Some signals tried to get 
away, but the following were rumbled: DC6BB, 
DC6EQ, DC8KU, DC9KY, DJ9DL, DK2AM, DK4DQ, 
DL1XG, DL8LR, F1CF, F1AAY /P, ON5KE, OZ5NM, 
PAOFWS. Trevor is thinking of building a 70cm 
converter and threatens logs for that band. 
(Promises, promises.) 

If you saw a suspicious character loitering around 
the 1.f. bands with an R209, 150ft. end -fed plus a.t.u., 
it was probably P. Bonfield (Dorset). Patrick hopes 
to take the R.A.E. this month (good luck OM) and 
says his favourite band is ' 160 metres. Heard on 
Topband: EI6AN, GC3HFE, G13WSS, numerous 
GMs, and GWs. These were on phone, while a spell 
on c.w. raised: DL9KRA, EI9BG, EI9J, GW3YGH, 
OKIAEH, OL4AMU, OL5ALY. Eighty metres 
brought sigs from: HBOWQ /P, OX3WQ, VELIE, 
VO1FG, VP9GR, VS600, WA6EGL /TF, ZB2AH, 
4U1ITU, 9H1BH all on phone. Even the dreaded 
forty parted with: AX3ABR, CM3LN, CO2DC, 
HI3PG and TF5TP. 

Clive (of Kent, not India) Manuel, 6 -valve home - 
brew plus 100ft of wire in the loft, finds the best 
times for an eavesdrop on eighty is between 2030 
and 0600. His log for the band seems to prove him 
right: AP2AD, AP2KS, ELOK /MM, KL7DTH /KG6, 
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THE AMATEUR BANDS 
David Gibson , G3JDG 

Frequencies in kHz Times in GMT 

MP4MBB, OX6CH, OY2X, VEONEF /P /OZ, VE1LJ, 
VE2DNS, VP6GR, VS6DO, WA6EGL, YA1HG, 
YT2NFJ, ZB2A, ZSIEC, 4X4VF, 7P8PR, 9L1RP. 

The best frequency on eighty, according to T. 
Morrison (Lancs) is around 3798. Trevor has bagged 
the R.A.E. and hopes to be licensed in 1971. 
Meanwhile, he sends in a 3.5MHz log of some 
of the stations heard. These include: CN8AW, 
CR7IJ, ELOK /MM (off coast of S.W. Africa), JW1EE, 
K1GZO, K2ZKA, PYOAD, PY3BAD, VE1EK /P, 
VE2XR, VO1FG, W1CBH, W4NYL, W4XHR /P, 
WA6EGO /P /TF, YT2NFJ, YT2RBN, ZB2A, 4X4RN, 
9H1BZ, 9X5PB. 

On 7MHz, Trevor logged: AX2KM, AX6SM, 
CN8HD, CN8BH, CT1GD, JA0SX, JA2JHH, 
JA3MZB, W2HCW, YO6ALD, 4X4AB. 

M. Marsden (Essex), Hallicrafters S120, 66ft. end- 
/ plus the treat of making a 144MHz converter, 

went s.s.b: ing on 14MHz. Fruits of labours include: 
AP2KT, AX2WZ, AX3AXC, AX6FD, CR4BS, CM8CD, 
CN8AX, EL6EQ, ET3XL, HT1FCH, HSIACW, 
HSQISB, KP4OKX, KH6HIH, KH6FF, KL7YK, 
LX1BJ, MP4TT, M1ZKB, , OX2BFR, PY2DUT, 
SV1EQ, SVOWY, TR8ML, TJ1AX, VU3FD, VK2ABC, 
VK6FD, VE1EL, W5ZXS, XF5AM, ZS1KJ, ZL2BGV, 
ZLIAH, ZM4BXD, ZK2AF, ZS6BKW, 4X4NJ, 
6W8AW, 7X2MD, 9H1R, 9K2AM. 

S. Wainwright ( Lancs) confesses to listening on 
14MHz with a Trio 9R -59DS and a 100ft. long wire. 
He pleads guilty to hearing: AX3AHR, AX3M0, 
AX4TT, CE6GB, CT2AE, DA1RS (new prefix for U.S. 
Forces in Germany), KV4FZ, LU4VW, OD5FA, 
PY2BCQ, PY7YS, PZSRK, VK2FU, VK2XG, VO1CU, 
VU1AFY, WB5VVS /YV6, YV1WX, 4S7PB, 4U1ITU, 
4X4GT, 5J3CC, 9K2AM, 9V1PQ. 

Andy Crooks (Leics) is off to Tees -side for a spell 
(there's nothing like a nice cup of Tee). Last log 
from Leicester for 21MHz reads: AX4TT, CT3AS, 
EA6AR, HI8FED, HKOBKW (San Andre), JAIWUN, 
JA2WAA, JA3MNM, JA4ITN, JA7GST, JA8FZT, 
K6BW, KP4QM, KR6JU, PY1CZH, PY2HY, W7GVA, 
WOOYP, YA1HD, YV1TP, ZE4JW, 3V8AL, 9H1R, 
9J2MA. 

On ten metres s.s.b. Andy bagged: AX6CT, 
AX6NM, CE8A0, CR6MT, CR7JP, CX9CO, FH8CG, 
LU2DEK, LU3DLZ, LU5FEH, PY2RE, PZ1AH, 
TY7ATF, VE8YL, VK6CF, VP8KL, VP9FE, YV5AK, 
ZEIBP, ZE5JU, ZS6HR, 9J2HE, 9J2R0. 

Sad news for the contest fanatics. There's only one 
in December and that's a two -meter fixed station 
contest. It only remains to wish all readers a Very 
Happy Christmas and New Year. Don't forget the 
local nets on Christmas morning. Favourite bands 
are 160 metres and 2 metres. 

Logs for the Amateur Bands must arrive 
before the 15th of each month. The address is: 

14 Manland Avenue, Harpenden, Herts. 



FIND BURIED TREASURE! 
TREASURE LOCATOR 

FULLY TRANSISTORIZED 
NOW IT'S HERE AT LAST, after experimenting for four and a 
half months with a multitude of different circuits and carrying 
out actual field tests with prototypes, our design team have come 
up with this real winner, This fully portable transistorized metal 

locator detects and tracks down buried 
metal objects -it signals exact location 
with loud audible sound (no phones 
used). FINDS GOLD, SILVER, LOST 
COINS, JEWELLERY, KEYS, WAR 
SOUVENIRS, ARCHAEOLOGICAL 
PIECES, METALLIC ORE, NUGGETS 
ETC. ETC. Outdoors or indoors. Ex- 
tremely sensitive, will signal presence of 
certain objects buried several feet below 
ground! No knowledge of radio or 
electronics required. Can be built with 
ease in o 

n 
short evening by anybody 

from nine years of age upwards, with 
the wonderfully clear, easy to follow, 

step -by -step, fully illustrated 
instructions -it really is easy 
as A.B.C. Fully transistorized 
-no valves. Uses standard 
PP3 battery. No soldering 
necessary. Site of detector 

head 131' o 10" x 211" 

Great demand expected 
at this remarkably low 
price -ORDER WHILE 
PRESENT STOCKS 
LAST. All parts including 
detector bead case, nuts, 
screws, wire, simple 
instructions etc. etc 
ONLY 47/6d + 6 /6d 
P. & P. (Telescopic 
handle as illustrated 20/- 
extra). Parts available 
separately. Made up 
looks worth £151 Money 
back guarantee. 

UNIQUE RADIO FOR BEDROOM OR OFFICE 

No batteries, no electricity, never 
Tune in your favourite programmes or the news, or sports in the Office 
or in your bedroom. Uses sensitive, germanium diode originally evolved 
from Wartime radar. Never buy a battery. Never use electricity. Never 
replace. Covers all medium waves. Clear beautiful tone. Size ONLY 

x 21" x 11" in beautiful case. ONLY 7 CONNECTIONS 

9/6 AND IT'S WORKING. No soldering necessary. CAN BE 
BUILT ALMOST BLINDFOLD IN UNDER 15 MINUTES I 
Ideal for absolute beginner from 8 years of age upwards. 
SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS, ONLY 19 /6d + 
2/6d. P. & P. for all parts including beautiful case, Germanium semi- 

conductor, tuning condenser, personal phone, wire, nuts, screws. SIMPLE 

AS A.B.C. INSTRUCTIONS. Will make an exceptional Christtllas present. 
(Parts available separately). Money Back Guarantee. 

wears out 

REAL WORKING ELECTRONIC ORGAN 
Don't confuse with ordinary electric organs that simply blow air 
over mouth -organ type reeds etc. Eight months were spent in 
creating and testing this superb, revolutionary electronic 
organ. Fully transistorized -no valves. Proper self- contained 
loudspeaker. Fifteen separate keys span two full octaves -play 
the "Yellow Rose of Texas ", play "Sheol Night ", play "Auld 
Lang Syne ", play lots and lots of similar tunes on this real 
working electronic organ. Although it's no theatre organ it's 
certainly no tiny thing, it measures 131 x 10 x 21 ". You have 
the thrill and excitement of building it together with the 
pleasure of playing a real, live, throbbing electronic organ. Take 
it anywhere -play it anywhere, NO PREVIOUS KNOWLEDGE 

ONLY OF ELECTRONICS NEEDED -NONE WHATEVER. No 
soldering necessary. it really is as simple as a.b.c. to make. 

Anyone from nine years upwards can build it easily in one short evening following the fully illustrated, 
step -by -step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU- 

MENT at our low, low building price. ONLY 55/- + 4/6d. P. & P. for all parts, including case, loud- 

speaker, transistors, condensers, resistors, knobs, transformer, volume control, wire, nuts, screws, simple (but full) 

instructions, etc. etc. Uses standard PP3 battery (parts available separately). Have all the pleasure of making it yourself, 

finish with an exciting gift for someone. Money back guarantee. 
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MAKE 5 DIFFERENT 
TRANSISTOR RADIOS Last 250 

TOTAL 39/6 BUILDING 
PRICE 

Amazing Radio Construction 
set! Become a radio expert for 
39/6. A complete Home Radio 
Course. No experience needed. 

Parts including simple 
instructions for each 
design. Illustrated 
Step- by-step plans, 

ij M U c' all Transistors, loud- 
speaker, personal 

phone, knobs, screws, etc., all you need. Box size 14" a 10" 
0' (parts avail. separately). Send only 39 /6 t 4/6 P. & P. 

Money back guarantee. 

f //ii8 
® 

AMAZING TRANSISTORIZED 
CIGARETTE RADIO 
Yea, a perfectly ordinary packet of cigarettes! But watch your friends TOTAL 
astonishment on hearing its range of stations loud and clear. Holds 10 BUILDING 
cigarettes yet conceals sensitive, fully transitorised circuit (including PRICE 
tiny battery). A young boy can assemble it in under 2 hours. No 

6 soldering. Only 16 connections to make. ALL PARTS including 
semi- conductors. Simple as ABC Illustrated Plans, etc. ONLY 29/6 29 
plus 2/6 post, etc. Parts available separately. Money back guarantee. 

II SHORTWAVE TRANSISTOR 
RADIO 

Can be built in one _evening 
At last! After trying countless circuits searching for easy build, work- 
first-time short waver. Giving advanced world -wide performance, we chose 
this 'Sky Roma'. Anyone from 9 years up can follow the step -by -step, 
easy -as -ABC, fully illustrated instructions. (We built ten propotypes and 
every one worked first time) no soldering necessary. 76 stations logged on 
rod aerial in 30 miss.- Russia, Africa, USA, Switzerland, cte. Experience 
thrills of world wide news, sport, music, etc. Eavesdrop on unusual broad- 
casts. Uses PP3 battery. Transistorised (no valves!). Site only 3" x 4 }" x 1} ". 

As tremendous demand anticipated price held to only 45/- + 3/6 p. Se p. 
sor all parts incl. Cabinet, screws, nstr. etc. (Parts available separately). 
Money back guarantee. 

"READ PEOPLE'S MINDS" -TEST THEIR NERVES 
-BEAT THEM AT CARDS -TEST THEIR MEN- 
TAL ABILITY, ETC. WITH THIS ASTONISHING 
Make this an exciting ELECTRONIC 
Christmas BRAIN-BOX 

If you've seen a giant computor on show at an 
electronics exhibition, you will have seen people 
of all ages queueing to pit their abilities against 
the giant electronic brain. There is a tremendous 
fascination that attracts ordinary people and 
professional engineers alike so electronic games 
of skill, chance and mystery. With this "Brain - 
box" you will be able to perform mind -boggling 
feats. THE MIND READING DEVICE will make 
people swear you have "telepathic" powers. THE 

ONLY AMAZING CARD TRICK UNIT completely 

57/6 
mystifies and baffles from one to six people. 
You correctly `guess" the two cards each person 
has selected at random from a pack they themselves 
shuffled. THE ELECTRONICS NERVES TESTER 

pute your friends to a very lively test. It gives out fail and finish signals (the winner is the person 
with lowest number of fail signals.) Can be adjusted from the weakest to strongest person. THE ELEC- 
TRONIC MAZE tests the mental ability of the player because it uses psychology with an electronic 
twist to it. You can change the maze pathways in seconds to prevent the maze becoming too stale 
after lots of use. Completely safe and foolproof, uses standard battery. Size 18" x 12" x 6" (Max.) 
You can play all these games and more beside alter building the "Brainbox ". WE GUARANTEE 
THAT ANYONE FROM NINE TO NINETY CAN EASILY ASSEMBLE ALL THESE PROJECTS 
IN UNDER ONE HOUR! You can't go wrong, no soldering, you get pictorial, easy as a.b.c. step -by- 
step simple instructions. ONLY 57/6d + 6 /6d P. & P. for all parts including chassis, switches, 
stylus, signalling lights, wire, nuts, screws etc. etc. Uses standard U3 bettery. (PARTS AVAIL- 
ABLE SEPARATELY) FULL OPERATING DIRECTIONS WITH EACH OF THE PROJECTS. 
MONEY BACK GUARANTEE, 

EAVESDROP ON THE EXCITING 
WORLD OF AIRCRAFT COM- 
MUNICATIONS -JUST OUT V.H.F. 
AIRCRAFT BAND CONVERTER 

Many thousands of v.b.f. Aircraft Band Converters now 
selling in U.S.A. Listen in to AIRLINES, PRIVATE 
PLANES, JETPLANES. Eavesdrop on exciting crosstalk 
between pilots, ground approach, ground control, airport 
tower. Hear for yourself the disciplined voices hiding 
tenseness on talk downs. Be with them when they have to 
take nerve ripping decisions in emergencies -Tune into 
the international distress frequency. Covers the 
aircraft frequency band including HEATHROW, GAT- 
WICK, LITTON, RINGWAY, PRESTWICK ETC., ETC. 
CLEAR AS A BELL. This fantastic fully transistorised 
instrument can be built by anyone nine to ninety in under 
two hours. (Our design team built four -everyone worked 
first time). No knowledge of radio or electronics required. 
No soldering necessary. Fully illustrated simply worked 
instructions take you step -by -step. Uses standard PP3 
battery. Size only 4?" x 3" x I ;". All you do is extend rod 
aerial, place close to any ordinary medium -wave radio - 
(even tiny portables) NO CONNECTIONS WHAT- 
EVER NEEDED. Use indoors or outdoors. THERE WILL 

ONLY BE ENORMOUS DEMAND FOR THIS NEW DESIGN. 
SEND NOW. ONLY 47/6 for all parte, including case, 
nuts, screws, wire, etc. etc. (parts available separately). 
Money back guarantee. 47/6 

CONCORD ELECTRONICS LTD (Dept. PW15) 
s Westbourse Grove, London W.2. 
(Nr Bayswater & Queensway Tubes. I minute ABC Cinema) 

Callers Welcome 9 a.m.-6 p.m. inc. SaturdaT 
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PREMIER STEREO SYSTEM "ONE" Consists of an all transistor stereo amplifier. Garrard 2025 TIC auto 
manual record player unit fitted stereo mono cartridge and mounted' in teak finish plinth with perspex 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 tuner 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 VII. high (Amplifier 
available separately if required £14.19.6. Carr. 7/6.) NOW AVAILABLE - MATCHING FM TUNER 21 GNS. 

PREMIER STEREO 
SYSTEM "TWO" 
As system 'ONE' above 
but with Garrard SP25. 

PREMIER Carr. 
PRICE 45 Gns.35 /- 

MIDLAND AM /FM STEREO TUNER AMPLIFIERS 
Two new all solid state receivers from Midland at Specifications 
economical prices. Beautifully styled in alkaline 
cabinets. 

MODEL 19 -520 

MODEL 19 -542 

Semi conductors 

Tuning range 

Aerial 

Frequency response 
Power output 

Inputs 

Speaker impedance 
Controls 

Function selector 

Size 

PRICE 

E.M.I. 13 x Sin. 
HI -FI SPEAKERS 
Fitted two 21in tweeters and 
crossover network. Impedance 
8 or 15 ohm. Handling capa- 
city 10W. Brand new. 

79/6 P. & P. 7/6 

HI -FI STEREO 
HEADPHONES 
Designed to the highest 
possible standard. Fitted 
21ín speaker units with 
soft padded car muds. 
Adjustable headband. 
8 ohms impedance. Com- 
plete with Eft lead and 
stereo jack plug. 

49/6 6 _& 
P. 

Model 19 -520 Model 19 -642 
19 transistors, 22 transistors, 
12 diodes, 2 varistors 12 diodes 
Ph 88 -108 MHz FM 88 -108 mHz 
FM Stereo Multiplex FM Stereo Multiplex 
AM 535 -1.635 kHz AM 535 -1605 kHz 
Internal AM and Internal AM and 
external FM external FM 
50- 17,000 Hz 55- 20,000 Hz 
21 watts rms per 4 watts rms per 
channel (8 watts channel (18 watts 
music power) music power) 
Ceramic phono Magnetic /Ceramic 

phono and aux. 
4 -8 ohm 8 ohm 
Power on /off, Volume, On /off, Volume, bass, 
tone, balance, tuning, treble, balance, 
AFC. Stereo indicator tuning, AFC. 

Stereo indicator 
AM, FM, FM Stereo, AM, FM, FM Stereo, 
Phono (Stereo Ceramic, Magnetic. 
indicator light) Aux. 
15' x 8r'r "x51" 165 "x91 "x31" 

37 Gns. 
Carr. & Ins. 10 /- 

PREMIER EXCLUSIVE 
MIDLAND 
CASSETTE TAPE 
RECORDER 12 -115 

Solid state iaeorporat- 
'ng piano key controls 
for trouble -free 2 -track recording. Inputs for mike and 
aux. Earphone socket. Complete with bait- r1 6.1 O O 
eries and earpiece. Size 101" x 55' x 21 ". d. O 

P. & P. 7/6. 

42 Gns. 
Carr. & Ins. 10/- 

TELETON SAQ203E STEREO AMPLIFIER 

MONO HEADPHONES 2000 ohm 14/8 P. & P. 2/6. 

STEREO STETHOSCOPE SET Low imp. 25/ -P. & P.2 / -. 
MONO STETHOSCOPE SET Low imp. 10/8 P. & P. 2/ -. 

51,2400 .0 1.3111ZED POLYMER 

POCKET SIZE MULTI- TESTER With wide 
angle, jewelled meter movement, ceramic 
long -life, low -loss switching, tough impact 
resisting case. Sensitivity 20,000 ohms/ 
volt D.C. 10,000 ohms /volt A.C. 
19 Ranges: 0.5. 25-50.250- 500 -2500 volts 
DC. 0- 10- 50- 100.500 -1000 volts AC. 
0.50µA -2.5 mA -250 mA DC. 0 -6000 ohms - 
6 megohmo, 10.s µf -0.001 mfd -1 mfd. 
-20 to +22dB. Complete battery, test 
lead and £4 19.6 P. & P. 

. instructions. 3/6. 

"VERITONE" RECORDING TAPE 

A small but powerful amplifier designed for stereo hi -fi 
reproduction. 10 watts per channel music power. Inputs 
for Gram (Magnetic and Crystal),. Tuner and Auxiliary. 
Tape Record output. Controls: Volume, Balance, Bass, 
Treble, Stereo /Mono slide switch. Stereo headphone 
socket. Attractive oiled walnut cabinet with brushed 
aluminium front panel. List Price 428.7.0 

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

PREMIER STEREO SYSTEM " FOUR " 
Teleton SAQ203E Amplifier (as 

above) .. £23.2.0 

Garrard SP25 .. .. .. £11.19.6 
Shure M3D .. .. .. £6.19.6 
Teak base and cover .. £5.10.0 
Pair of Hi -Fi Enclosures fitted 

E.M.I. Speakers £26.5.0 
Total cost if purchased separ- 

ately .. .. .. .. £73.16.0 
PREMIER Carr. 
PRICE Ua Gns. 35/- 

SPECIAL OFFER ! 

....- ...:..:....... :'! 

GARRARD SP25 MK II 
SINGLE RECORD 
PLAYER FITTED 

GOLDRING 850 MAG- 
NETIC STEREO 
CARTRIDGE COM- 
PLETE IN TEAK 
PLINTH WITH RIGID 
PERSPEX COVER. 

Total list price over £24. 
PREMIER PRICE 

SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG 
PRE- STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENSILISED to ensure the most permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth 
output throughout the entire audio range. Double wrapped -attractively boxed. 
LP3 3" 250' P.V.C. 6/8 LPB 55" 1200' P.V.C. 12/6 
TT3 8" 450' POLYESTER 7/6 DT6 6F 1800' POLYESTER 22/6 
DT8 85" 600' POLYESTER 11/8. TT6 5F 2400' POLYESTER 37/8 
BPI 5' 600' P.V.C. 8/6 SP7 7" 1200' P.V.C. 12/8 
LP5 5" 900' P.V.C. 10 /- LP7 7' 1800' P.V.C. 15)- 
075 5' 1200' POLYESTER 15 /- DT7 7" 2400' POLYESTER 25/- 
TAPE SPOOLS 3' 1 / -, 5 ", 5f ", 7" 1 /9, TT7 7' 3600' POLYESTER 50 /- 
Post and Packing 3' 1/ -, 5 5r, 1/6, 7" 2/ -. (3 reels and over Post Free). 

18 Gns. 
P. & P.10/-. 

TAPE CASSETTES 
C60 (min.) 7/6u7 
C90 (/) 12 /6ßg 
C120 (m2n.) 17/6 51/' 
P. & P. 1 / -. 

All cassettes can be supplied with library cases 
at 6d. extra each 

PREMIER RADIO I 

.4-OXFORD 9T _ vuL 
TOTTENHAM COURT RD. 

23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 -1 [ MINioN l Ì 
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G.E. (U.S.A.) D13V Utility Voltage Regulator I 

IfT1 LE I 
L.A.J. IRELAND 

Number 15 

THESE monthly notes have illustrated two diver - 
gent trends in linear integrated circuits. On one 
hand there is the continuing evolution of more 

complex special function i.c.'s, contrasting with the 
wider adoption of silicon planar technology at the 
other end of the scale for the production of a range 
of basic utility circuits for the mass market. Typical 
of these units is the TAA320 bifet, the topic of this 
column last November, which combines features of 
the bipolar transistor and the field effect device in 
a single three terminal assembly. 

Description 
This month it is the General Electric (U.S.A.) type 

D13V, again a three terminal device, but this time 
associating the zener effect with bipolar transistors, 
to provide a voltage regulating unit. The device acts 
alone as a shunt (parallel) regulator, or with an 
auxiliary external transistor in series regulation. It 
can also form a voltage reference unit, for example 
in power d.c. amplifiers or control systems. 

In appearance identical to a small signal transistor 
in an epoxy package (TO -98), the device falls into 
the same price range, currently being available in the 
U.K. at around 8s. 6d. for single units. This economy 
should be reflected in a great popularity, since active 
regulation now becomes attractive for many purposes 
where previously decoupling with r.c. circuits would 
have been considered quite satisfactory. R.F., i.f. and 

DC Input, smoothed. 
unregulated 

1 

o 0 o 

Regulated 

-J 

Fig. 1. Basic shunt regulator circuit. R is a dropper resistor chosen o 

ensure tha , at minimum d.c. supply volts and maximum load current, 
at least 1mA flows in 013V. 

D13V Characteristics 

Power dissipation 
Regulated voltage (V21) 
Shunt current (12) 

Bias current (le) 
Temp. range 

400mW 
40V 

40mA 
5mA 

-15 to +125°C 

Absolute max. ratings. (At 25 °C. Reduce dissipation 
for higher temperatures) 

b.f.o. stages of transistor communications sets are 
points at which cheap regulator circuits can pay off 
in increased stability and performance. 

Shunt Regulator 
Fig. 1 shows the regulator in a typical shunt circuit. 

As is evident, a drop in the current drawn by the load 
would tend to increase the voltage applied to the load, 
due to the drop in the "lost" voltage in the current 
source internal resistance. However, the resistive 
voltage divider across the output of the D13V will 
then feed a higher bias back to the transistors, 
with a resultant increase in regulator current. Hence 
the i.e. compensates for fluctuations in the load by 
sharing current to ensure constant demand on the 
power supply. 

Series Regulator 
It is also evident that this procedure is incom- 

patible with battery economy in portable devices, 
where series regulation is called for. Here the inte- 
grated voltage regulator is used as a reference volt- 
age, with the base of a transistor in series with the 
load connected to the output of the D13V. If a 
positive supply is to be series regulated, an n.p.n. 
power series transistor is used, with a p.n.p. for a 
negative supply. The collector is connected to the 
smoothed power supply or battery, the emitter to the 
load. The current in the transistor is practically in- 

dependent of the collector -base voltage, so that the 
emitter remains close to the value of the voltage 
reference., Hence the voltage applied to the load re- 
means practically constant despite variations in the 
current drain. 
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Advantages 
The advantage over a simple zener controlled regu- 

lator lies in the fact that the voltage at which the 
unit is effective can be set simply by a variable resis- 
tor, whereas with a zener a fixed reference voltage 
is attained. The unit can therefore form the basis of 
a controlled regulated voltage source. 

The chief disadvantage is that the minimum volt- 
age at which the device is applicable is 10 volts, so 
that 9 volt supplies in utility transistor apparatus 
lies below its range. It is however ideal for auto 
applications, as every device designed for use in and 
around the car is commonly designed for the 12 volt 
car battery. Indeed, a "trickle" battery charger is an 
obvious outlet for the potential of this unit. At the 
high end of the scale, up to 40 volts can be applied 
across the unit, though care must be taken to ensure 
that device dissipation is not exceeded. 

5 ' _ 4*---- 
400mW 

limit 

R2 
- 66 40 25 

R1+R2 

10 ' 20 30, 
V21 (Volts) 

Fig. 2. Regulation characteristic curves. 

40 

Fig. 2 gives an indication of the effectiveness of the 
unit with differing feedback resistances, and con- 
sequently differing voltage regulating levels. In 
choosing the resistors, it should be the objective to 
keep the value of R1R2 /(R1 +R2) in the range 10kf1 
to 50k1l. The output voltage will be given approxi- 
mately by: 

V21= 8.5(Ri + R2) /R2. 

Sensitivity and Stability 
The sensitivity of the device to variation in power 

supply output voltage is less than 2mV per 1 volt 
supply variation, while stability over an extended 
period is within 100mV. Naturally this compares 
rather unfavourably with the LM300 or other com- 
plex regulators, as reported in these notes some time 
ago, but their excellence must be paid for; at its 
price the D13V is undoubtedly a bargain. It is avail- 
able from: Jermyn Industries, Vestry Estate, Seven - 
oaks, Kent or Celdis Limited, 37 -39 Loverock Road, 
Reading, Berks. 
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NEXT MONTH IN 

PRACTICAL 
WIRELESS 

BUILD THE TEST -MASTER 
A piece of equipment that will do prac- 

tically everything while servicing gear and 
be a great aid during development work 
may sound like a dream -but we've done 
it! These are some of the functions of the 
"Test- Master" 

* Resistance substitution of 12 values. * Capacitance substitution of 11 values. * Audio amplifier with loudspeaker and volume 
control. * R.F. signal tracer with loudspeaker output. * 1MHz signal injector which can be modulated. * 465kHz i.f. injector, modulated or unmodu- 
lated. * 1kHz a.f. signal injector. * Ohmmeter. * Transistor tester for leakage and gain of all 
types. * Diode tester. * 9V battery supply with series 100mA meter. * Capacitance bridge. * Resistance bridge. 

Full circuit and constructional details are given 
in the next issue. 

THE TWO -SIX RECEIVER 
A straightforward design that will appeal to 

the newcomer as well as to the experienced 
constructor. Using cheap transistors and com- 
ponents this LW /MW receiver should be very 
popular. 

A 25kV EHT VOLTMETER 
With a range of 25kV this voltmeter features 

500 Megohm input resistance and reversible 
polarity. The multi -range version, incorporating 
an i.c. operational amplifier, will prove useful 
to the amateur constructor and TV service 
engineer. 

PLUS THE REGULAR "TAKE 20" AND 
"I.C. OF THE MONTH" SERIES 
AND OTHER CONSTRUCTIONAL 

ARTICLES AND FEATURES 

Don't miss your copy of the February 
issue of Practical Wireless -on sale 

8th January -price 3s. 6d. 



ELECTRIC CLOCK 
WITH 25 AMP SWITCH!:,' 
Made by Smith's, these units are,: "s' 

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 sm lli 
dials enable switch on and o0i "`'.,.',' 
times to be accurately set. Ideal'.'-,;._,_,,,.._ 
for switching ou tape recorders. Offered at only a 
fraction of the regular price -new and unused 
only 39/6, less than the value of the clock alone - 
post and insurance 2/9. 

FLUORESCENT CONTROL KITS 

Each kit comprises seven items- Choke, 2 
tube ends, starter, starter holder and 2 tube 
clips, with wiring instructions. Suitable for 
normal fluorescent tubes or the new "Grolux" 
tubes for fish tanks and indoor plants. Chokes 
are super -silent, mostly resin filled. Kit A 
-15 -20 w. 19/8. Kit B -30 -40 w. 19/8. 
Kit C-80 w. 23/6. Kit E -65 w. 28/6. Kit F 
for Oft. 125 w. tube 35/ -. Kit MF1 is for 
6in., 9in. and 12in. miniature tubes, 19/6. 
Kit MF2 for 211n. 13 w. miniature tube 20/ -. 
Postage on Kits A and B 4/6 for one or two 
kits then 4/6 for each two kits ordered. 
Kits C, D and E 4/6 on feet kit than 3/6 for 
each kit ordered. Kit F 6/6 than 4/6 for each 
kit ordered. Kit MF1 3/6 on first kit then 
3/6 on each two kits ordered. 

BLANKET SWITCH 
Double pole with neon let 
into side so luminous in dark, 
ideal for dark room light or for 
use with waterproof element, new 
Plastic case. 5/6 each. 3 heat model 7/6. 

BLANKET SIMMERSTAT 
Although looking like, and fitted as an 
ordinary blanket switch, this is in fact a 
device for switching on for varying time 
periods, thus giving a complete control 
from off to full heat. Although suitable for 
controlling the temperature of any other 
appliances using up to 1 pop. Listed at 
27/8 each we offer these while our stocks 
last at only 12/8 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 1A, voltages up to 250 
volts. Price 2/- each. 18/- per dozen. 
Flat. Flat type, 2in. long, just over 1 /l6in. thick, 
approximately wide. The Standard Type 
flattened out, so that it can be fitted into a smaller 
space or a larger quantity may be packed into a 
square solenoid. Rating 1 amp 200 volts. Price 
6/- each. £3 per dozen. 
Small ceramic magnets to operate these reed 
switches 1/9 each. 18 /- dozen. 

HIGH CAPACITY ELECTROLYTICS 
Brand new, not ex- equipment. 
100 mid. 25v., 1/8 each 12/- doz. 
200 mfd. 25v., 1/8 each 15/- doz. 
250 mfd. 50v., 3/3 each 33/- doz. 
400 mid. 40v., 4/4 each 46/- doz. 
500 mfd. 12v., 2/- each 61.1.0 doz. 
500 mfr. 25v., 3/6 each 36 /- doz. 
500 mfd. 50v., 4/8 each 48/- doz. 
500 mfd. 350v., 8/6 each 24.10.0 doz. 
1000 mfd. 12v., 3/- each £1.10.0 doz. 
1000 mfd. 18v., 8/4 each 34/- doz. 
1000 mid. 64v., 7/4 each 80/- doz. 
2000 mfd. 25v., 8/8 each 79/- doz. 
5000 mid. 12v., 4/9 each £2.8.0 doz. 
10.000 mfd. 6v., 5/9 each £3.0.0 doz. 
10,000 mid. 15v., 8/6 each 64.10.0 doz. 
15,000 mfd. 10v., 10/6 each £5.0.0 doz. 
60,000 mfd. 8v., 22/- each 210.0,0 doz. 
70,000 mfd. 18v., 40/- each 620.0.0 doz. 

8 amp 12e Battery Charger Kit- comprising 230/40 
mains transformer with 3 amp secondary and 3 amp 
rectifier 22/6 plus 4/6 post. 
12 volt Ilv amp Power Pack. This comprises 
double -wound 230/240V mains transformer with 
full wave rectifier and 2000 m /f /d /smoothing. 
Price 27/6, 
Sonotone Stereo Cartidge. Turnover type, ref. No. 
19 T1. This fits most British pick -ups and is a 
really excellent reproducer. Limited quantity, 19/6 
5 amp 8 pia Sockets, These are always good stock, 
you never know when you will need some. Famous 
make, brown bakelite, standard size, 12 for 18/- 
plus 4/6 post. 
Ditto but with switch. 12 for £1 plus 4/6 poet. 
18 amp sockets, flusa mounting. Bakelite, cream, 
lees switch. 6 for £1. 
Bakelite Panels, many thicknesses. We have just 
taken delivery of approximately 10 tons of bakelite 
in varying thicknesses from lin. to a few thou. 
If you have a need for any of this then we would 
be glad to supply. The thickest is very heavy and 
could be used, for instance, as a bed fora motorised 
unit. Medium thickness is useful for front panels 
of instrument, etc., etc. Cut to your size price is 
6/- per lb. plus 6/- cutting charge plus carriage. 
2 -amp 8 pin Switched sockets for surface mounting, 
brown bakelite. Made by famous maker, 2/6 each or 
24/- dozen. 
100 Assorted Silicon Rectifiers O.P. and switching 
diodes. Small and very small sizes. A real snip for 
experimenters, 12/6 per 100. 

20 AMP ELECTRICAL, PROGRAMMER al 
Learn in your sleep: Have Radio playing and kettle 
boiling as you awake -switch -on lights to ward off 
intruaers -have warm house to come home to. All 
these and many other things you can do If you invest 
in an Electrical Programmer. Made by the famous 
Smiths Instrument Company. This is essentially a 
230/240 volt mains operated Clock and a 20 amp Switch, the switch -off time of 
which can be delayed up to 12 hours (continuously variable not stepped). 
Similarly the switch -on time can be delayed. This is a beautiful unit, size 53 x 
33 x 28in. aeep. Metal encased, glass fronted with chrome surround. Offered 
at 47/6 pus 4/6 postage and insurance. 

40 WATT 12in. HI -FI SPEAKER 
Is undoubtedly one of the finest loudspeakers that we have 
ever offered, produced by one of the country's most 
famous makers. It has a die -cast metal frame and is strongly 
recommended for Hi -Fi and public address. Handling 40 
watts R.M.S. -Cone moulded fibre -Freq. response 30- 
10,000 c.p.s.- specify 3 or 15 ohms. Chassis diem. 12in.- 
120in. over mounting lugs. Overall Skin. height A £10 speaker 
offered this month for £5.19.8 plus 7/6 poet and ins. 

Mains Connector 
A quick way to connect 
equipment to the mains 
safely and firmly -L, N. 
and E. coded to new 
colour scheme; discon- 
nection by plugs prevents ` 
accidental switching on; 
has sockets which allow 
insertion of meter without disconnection: cable 
inlets firmly hold one hair wire on up to four 
7.029 cables. 12/6 each. 

INTEGRATED CIRCUIT BARGAIN 
A parcel of integrated circuits made by the famous Plessey Company. A 
once -in -a- lifetime offer of Micro- electronic devices well below cost of manu- 
facture. The parcel contains 5 ICs all new and perfect, first -grade device, 
definitely not sub -standard or seconds. 4 of the ICs are single silicon chip 
GP amplifiers. The 5th is a monolithic NPN matched pair. Regulas price 
of parcel well over £5. Full circuit details of the ICs are included and in 
addition you will receive a list of many different ICs available at bargain 
prices 5/- upwards with circuits and technical data of each. Complete parcel 
only E1 post paid. DON'T MISS THIS TERRIFIC BARGAIN. 

THIS MONTH'S SNIP 

4 AMP VARIAC CONTROLLERS 

With this you can vary the voltage applied to your circuit from 
zero to full mains without generating undue heat. One obvious 
application therefore is to dim lighting. Ex equipment but little 
used -as good as new offered at approx. half price. 15 plus 
12/6 post and ins. 

DRILL 
CONTROLLER 

Electronically changes 
speed from approxi- 

mately 10 revs. to 
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 post & p. 

BALANCED ARMATURE UNIT 
500 ohm. operates speaker or micro- 
phone, so useful in intercom or similar 00 
circuits. 6/6 ea, 13.10.0 doz. 0°00, 

BATTERY OPERATED 
TAPE DECK 
With Capstan control. 
This unit is extremely 
well made and meas- 
ures approx. 6 x 5 x 2 
in. deep. Has three 
piano key type con- 
trols for Record, Play- 
back and Rewind. 
Motor is a special 
heavy duty type in- 
tended for operation 
oil 4/5 volts. Supplied 

complete with 2 spools ready to install. Record, 
Replayhead is the sensitive 314 type intended for 
use with transistor amplifier. Price 79/6. Post 

and insurance 4/6. DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets in metal box to take 
standard 13 amp fused plugs and on /off switch with neon warning light. Suppled 
complete with 7 feet of heavy cable. Wired up ready to work, 39/6 less plug 
45/- with fitted 13 amp plug; 47/8 with fitted 15 amp plug, plus 4/6 P. & I. 
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BARGAIN OF THE YEAR 
MICROSONIC KEYCHAIN RADIO 
7 transistor Keyehain Radio in very pretty 
ease, size 2f x 28 z 1 }in.- complete with so 
leather zipped bag. Specification: - 
Circuit: 7 transistor superheterodyne. 
Frequency range: 530 to 1600 Kc /s. Sensi- 
tivity: 5 my /m. Intermediate frequency: 
465 Kc /s or 455 Kcjs. 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 less batteries plus 2/6 post 
6 for £7 post free. Pair of rechargeable batteries and charger 17/ -. 

TANGENTIAL HEATER UNITS 
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, and two 

_ -_ - - elements allowing 3 heat switching and with 
thermal safety cut out. Can be fitted into any 
metalline case or cabinet. Only need control switch. 
2} k.w. model 59/6; 2 k.w. model 89/8. Postage and 
insurance 6/6. Control switch 5/6. 

RE- CHARGEABLE TORCH 
Neat flat torch. fits unobtrusively in your pocket, 
contains 2 Nicad cells and built -in charger. Plugs into 
shaver adaptor and charges from our standard 200/240 
volt mains. American made, sold originally at over 
4 dollars. Our price only 19 /6 each. 

MOTORISED SWITCH 
For Animated Signs, etc. 

This is a motorised programmer switch, mains 
operated, with six 15 amp changeover con- 
tacts operated by triggers on a rotating drum. 
Six triggers will put switches up and another 
six triggers will put switches down. This 
simple on/ off operation or changeovers are 
possible. The triggers can be exactly set to 
any position around the drum which is 
rotated by a one rev. per hour motor. A 
beautifully made precision switch which 
probably cost in excess of £20. Limited 
quantity only £7.15 each plus 4/6 post and ins. Similar programmer by Honeywell 
with 15 x 10 amp switches operated by 5 r.p.m. motor £5.15 plus 4/6 post. & ins. 

THERMOSTAT 
WITH PROBE 
This has a sensor 
attached to a 15A 
switch by a 14in. 
length of flexible 
capillary tubing 
-- control range is -i "" "w!" 20 °F to 150 °F so 

it is suitable to control soil heating and liquid 
heating especially when in buckets or portable 
vessels as the sensor can be raised out and lowered 
into the vessel. This thermostat could also be used 
to sound a bell or other alarm when critical temp. 
is reached in stack or heap subject to spontaneous 
combustion or if liquid is being heated by gas or 
other means not controllable by the switch. Made 
by the famous Teddington Co., we offer these at 
12/6 each. Postage and insurance 2/9. 

MAINS MOTOR 
Precision made - 
used in record decks 
and tape recordera - 
ideal also for extractor 
fan, blower, heaters, 
etc. New and perfect. 
Snip at 9/6. Postage 

3/- for first one then 
1/- for each one 
ordered, 12 and 
over post free. 

NEED A SPECIAL SWITCH? 
Double Leal Contact. Very slight pressure closes 

both contacts, 1/3 
each, 12/- doz. Plastic push - 
rod suitable for operating, 1/- 
each, 9/- doz. 

Where postage is not stated then orders 
over £5 are post free. Below £5 add 2/9. 
Semi -conductors add 1/- post. Over £1 post 
free. S.A.E. with enquiries please. 

MINIATURE 
WAFER SWITCHES 

2 pole, 2 way -4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 3/6 
each. 36/- dozen, your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self- regulating 
temperature control. 10 /- post free. 

MICRO SWITCH 
5 amp. changeover contacts, 1/9 
each, 18/- doz. 15 amp Model 
2/- each or 21/- doz. 

ELECTRONICS (CROYDON) LTD 
Dept. PW, 266 London Rd., Croydon CRO 2T H 

Also 102/3 Tamworth Road, Croydon 
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DISCOSOUND 

DISCOSOUND 40 PRE -AMP 

The Discosound 40 offers the same specification as the D.J. Disco Amp 
without the power output stage. Size 16ín x lin x 7in. Self powered and 
ideal for use with the Discosound 100 Power Amplifier below and one of 
the outstanding features is that it is capable of running ten of these Power 
Amplifiers (Total 1,000W). 

PRICE £40.10.0 inc. P. & P. 

DISCOSOUND 100 POWER AMPLIFIER 
A. 100W RMS (8 Ohms) High Fidelity power 
Amplifier which utilises all silicon transistors 
of modular construction and features full 
automatic oserload protection against short 
or open circuits. Frequency response 
20-20,000Hz±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 40, or can be used with 
any other high quality pre -amp control unit. 
Completely built and tested on steel Chassis. 

PRICE £49.10.0 inc. P. & P. 

DJ70S 
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 indestructible. Allied to this is its very high power 
output (70W R.M.S.), a frequency response (30-20,000Hz t 3dB) that is 
superb, and distortionthat 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-Tin x 5in x 6in. 

PRICE £63.0.0 inc. P. & P. 

Also available DJ105S 30W PA Amplifier. Similar specification to 
above. 

PRICE £41.0.0 inc. P. & P. 

For full details of these and all Discosound Products write direct to:- 

DISCOSOUND, 
122 BALLS POND ROAD, LONDON, N.1. 

Telephone: 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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BRAND NEW FULLY GUARANTEED TRANSISTORS 

FOR NEW LIST NEW PRICES 
1N4001 1 /8AAZ12 
1N4002 118 
1N4003 2 /- 
1N4004 2/- 
1N4005 216 
1N4006 3/- 
1N4007 4/- 
1N4009 1/6 
1N4148 1/9 
20210 12/8 
20240 49/6 
20301 4/- 
20302 416 
20303 5/- 
20306 8/- 
255308 8/- 
20309 8/- 
20371 4/6 
20374 5/8 
20.381 5/- 
20382 8/- 
20383 5/- 
2N404 4/6 
2N696 8/6 
2N697 3/8 
3N698 8/6 
2N706 2/- 
2N706Á 2/6 
231707 9/8 
2N708 3/- 
2N914 4/6 
231916 4/8 
2N918 7/8 
2N919 4/- 
2N920 5/- 
2N922 8/6 
'131930 518 
2N1131 8/- 
2N1132 8/6 
2N1303 4/8 
2N1304 5/- 
2317305 5/- 
2311.306 5/- 
2/81307 5/- 
2/81308 6/- 
2N1309 5/- 
2N1613 4/6 
2X2147 15/- 
2N2160 12/8 
2N2287 25/- 

10 /8 
2N2904 6!- 
2N2905 716 

2N2926 2/6IBA110 
2N3011 5, /- 
2N3053 51- 
2313054 10/- 
2N3055 151 - 
2N3702 2/8 
2X3703 2/8 
2313704 3/6 
2N3705 3/8 
2N3707 - 3/- 
2N3709 2/6 
2N3710 2/6 
2N3711 2/6 

2X3731 12/6 
2N3794 2/e 
2N3819 7/- 
2N3820 17/6 
2313823 17/6 
2N4058 3/6 
2N4061 3/- 
2N4286 3/- 
2N4288 3/- 
2N4289 3/6 
2 /84290 3/- 
2N4291 3/- 
2N4292 3/- 
40361 11 /- 
40362 12/- 
28001 10/- 
25002 10/8 
20003 9/6 
28004 9/6 
28005 14/- 
28012 25/- 
20013 20/- 
28017 15/- 
28034 12/8 
28036 25/- 
28320 9/- 
25321 6/- 
28322 7/6 
28323 10/- 
28324 12/6 
25512 9/6 
28701 8/6 
28702 11/- 
28731 8/6 
28732 8/6 
20733 9/8 
AA178 8/6 
AAY12 5/- 

4 / -BPY10 
AAZ13 2/6 
AAZ37. 2/- 
AC126 5/- 
AC127 5/- 
AC127Z 10 /- 
AC128 5/- 
AC153 4/- 
AC154 . 3/- 
AC169 8/- 
AC176 5f- 
AC187 6/- 
AC188 6/- 
ACY17 8/- 
ACY18 4/- 
ACY19 5/- 
ACY20 4/- 
ACY21 4/6 
ACY22 3/6 
ACY28 3/6 
ACY34 4/- 
ACY36 5/- 
ACY39 I1Í- 
ACY40 31- 
AD140 10/- 
AT/149 10/- 
ÁD161 7/6 
AD162 7/831PF104 
AF102 12/8 
AF114 6/6 
AF115 6/- 
AF116 6/6 
AF117 5/- 
AF118 12/6 
AF124 6/- 
AF125 5/- 
ÁF126 4/- 
AFI27 4/- 
AF139 8/- 
AF178 9/8 
AF]81 818 
ÁF186 8/- 
ÁF239 8/- 
AFY19 22 /6 
AFZ11 12/6 
AFZ12 15/- 
ASY26 5/- 
ASY27 6/6 
ASY28 5/- 
ASY29 8/- 
ASY67 9/6 
ASZ21 8/8 
AUY10 19/6 

151- 
BAY31 21- 
BC107 2/8 
BC108 2/6 
ßC109 2/610022 
BC113 5/- 
B0116 8/- 
BC116 7/6 
BC134 7/6 
BC135 6/- 
BC136 7/- 
130137 8/- 
BC138 8/- 

BCY31 6/- 
BCY32 10/- 
BCY33 4/- 
BCY34 5/- 
BCY38 8 / - 
BCY39 9/6 
BCY40 8/6 
BCY42 5/- 
BCY43 5/- 
BCY70 4/- 
BCZ11 7/6 
BC147 3/9 
110148 2/9 
BC149 4/- 
BF152 8/ -0081 
BF194 3/6 
BF195 3/- 
BD124 12/6 
BEN3000 5/- 

5/ -00122 
BF154 8/- 
BF158 . 6/- 
BFI59 12/- 
BF163 8/- 
BF167 5/- 
BF173 8/- 
BF180 7/6 
BF181 7/6 
BFX30 6/- 
BFX88 5/- 
BFY20 12 /6 
BFY50 4/6 
BFY51 4/- 
BFY52 4/600206 
BFY53 3/6 
BFY64 8/6 
BLY10 20 /- 
BLY11 22/6 

19 /6 
B8X20 8/6 
B8X21 7/6 
BSX76 8/- 
BSY27 4/- 
BSY28 5/- 
B8Y29 5/- 
B8Y50 5/- 
BSY53 51- 
1331Y66 5/- 
BSY67 5/- 
BSY95A 8/- 
BSY95 S/- 
BY100 3/6 
BY103 4/6 
BY126 3/- 
BY127 4/- 
BYZ10 8/- 
BYZ11 7/- 
BYZ12 6/- 
BYZ13 5/- 
BYZ15 20/- 
BYZ16 12/6 
0ET102 8/- 
GET103 4/6 
MPF102 8/6 
MPF103 7/- 

7/6 
MPF105 8/- 
OA5 3/- 
0A7 4/- 
0A9 2/- 
0A10 5/- 
0A47 2/- 
0A70 2/- 
0A71 2/- 
0Á73 2/- 
0A74 2/- 
0A79 2/- 
OA81 2/- 
OA85 2/6 
0Á86 4/- 
0Á90 2/- 
0A91 1/6 
0A95 1f6 
0A200 1/6 
OA202 2/- 
OA210 5/- 
0A211 7/8 
OAZ225 7/6 
OAZ228 7/6 
OAZ229 9/6 
OAZ231 9/6 
OAZ234 7/6 
OAZ238 9/6 
OC16 8/6 
0019 7/6 
0020 19/6 

9/6 
0023 10 /- 
0024 10 /- 
0025 7/6 
0026 5/- 
0028 12/6 
0029 12/8 
0035 10/- 
0C35 12/6 

0C42 8/- 
0043 8/- 
0C44 4/- 
0045 3/6 
0C46 5/6 
0070 2/8 
0071 3/- 
0072 5/- 
0073 8/- 
0074 6/- 
0075 5/- 
0076 á/- 
0077 8/- 
0078 5/- 

5/- 
OC81D 4/- 
0082 5/- 
0083 5/7 
0084 5/- 

10/- 
0C123 10/- 
00139 5/- 
00140 7/6 
OC141 15/- 
00169 4/- 
00170 5/- 
00171 61- 
00209 7/8 
00201 9/8 
00202 12/8 
00203 7/6 
OC204 8/- 
00205 12/6 

15 /- 
00207 15/- 
00P71 19/6 
ORP72 10/- 
ORP60 8/- 

INTEGRATED 
CIRCUITS 
Type I 12+ 25+ 100+ 500+ 
U L914 8/6 7/9 7/3 6/9 6/6 
ÚL923 12/6 11/9 I1 /- 10 /- 9/3 
SL403A 42/6 41/- 40/- 37/6 35/- 
M C 1303 52/6 49/- 45/- 40/- 35/- 
MC130455/- 50/- 47/6 42/6 37/6 
PA246 52 6 48 - 45 - 40/- 35/- 

2313055 15/ 
Mullard I I5wett 
Silicon Power 

25 .} 13 /- 
100 + 11/- 

2313919 7/- 
Texas F.E.T. 

25 + 6 /- 
' 100 + 5/3 
500 + 4/9 

IN4003 and 4 2/- 
I AMP 300 -400v 

25+ 1/9 
100 +`I /6 
500 +1/3 

2N2646 10/6 
Motorola 

Uniiunction 
. 25 + 8/9 

100 } 7/6 
500 + 6/9 

AF139 6/. 
Siemens V.H.F. 

25 + 513 
100. }4 /6 
500 + 3/9 

ssmmoamommtmo 
ÁF186 8/. 
Mallard V.H.F. 

25 + 7/- 
100 + ó/- 
500 + 5/- 

OCI70 5/- 
25 + 4/3 

100 + 3/6 
OCI71 6/- 

25 + 5/3 
100 + 4/6 

BY127 4/. 
Mullard I000v 

1 amp Plastic 
25 + 3/3 

100 + 3/ 
4616194611, 

5Y126 3/- 
Mullard 800v 
1 amp Plastic 

a + las 
125 + 2/3 

BYZI3 S/- 
Mullard `6a 200v 

25 + 4/- 
100 + 3/6 
500 } 3/- 

AF239 81- 

Siemens VHF 
25 + 7/. 

100 + 6/- 
500 + 5/- 

1 000 + 4/- 

BC107/819 
2/6 ea. 

I.T.T. or Mallard 
25 + 2/3 

100 + 2/- 
500 + 1/9 o 

OCP7I 19/6 
Mullard Photo 

25 } 17/3 
100 -ir 14/9 
500 + 13/6 

OA20010A202 
2/- 

SILICON Diodes 
25 + 1/6 

100 + 1/3 
500 + 1/ I 

0C28 ' 12/6 
Mallard Power 

25 + 1I /- 
100 + 10 /- 
500 + 8/6 

0C42 6/- 
Mullard 

25 + 5/3 
100 + 4/9 
500 + 4/3 

0C45 
Mullard 

25 + 3/- 
100 + 2/6 
500 + 2/- 

OChMullard 3/ 

25 + 2/3 
100 + 2/- 
500 + 1/9 

BCY34. S/- 
Mullard 

25 + 4/3 
100 + 3/9 
500 + 316 

0075 5/. 
Mallard 

25 + 4/3 - 

100 + 3/6 
500 + 3/- 

BCY38 6/. 
Mullard 
25 + 5/3 

100 + 4/6 
500 + 4/- 

1314001 and 21 /6 
I amp 100 -200v 

25 + 1/4 

500 + 1/2 

IN400S 2/6 
600v I amp 

45 + 2/- 
100 + 1/9 
500 + 1/6 

ZENER DIODES 
400 MW 5% 
BZY88 Range 
All Voltages 

3.3v-33v 3/6 
25 + 2/9 

125 + 2/- 
500. + 1 /9 

1000 + I 

any one type 

1144006 1N4007 
800v 3/. 1000v 4/- 
25 +2 /10 3/3 

100+2/6 2/9 
500 +2 /3 2/6 

0C139 5/- 
Mallard 

25 + 4/- 
100 + 3/3 
500 + 31- 

0C140 7/6 
Mullard 

25 + 6/- 
100 + 5/- 
500 + 5f. 

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 '1/6 post packing to your 

order 

New Autumn List. New devices, 
New prices. Ask for List 36. Send 

for free copy today! 
Discounts 10% on 12+ any one type 

15% on 25+. any one type 

303 EDGWARE ROAD LONDON W 2. 

It IY'S RAS 
M. a ,tom n NDONep, 

Tel pn Oi -123 1009 9 
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The Mystery Solved? 
The letters by J. B. Jobe (Feb. 

1970) and the one by D, A. 
Evered recently, concerning 
speaker -less reception, are in- 
triguing. (They should have 
solved the mystery, though). I 
had a valve superhet which did 
the same thing, perking out 
music with one speaker lead dis- 
connected! Refusing to go 
"round the bend," I removed the 
loudspeaker from the metal 
chassis, whereupon the music 
stopped. I replaced three shorted 
capacitors (connected to chassis) 
and put in a new valve, which 
had emission damaged, and the 
mystery was solved, the radio 
was back to normal. Why did it 
receive? Because of those capaci- 
tors conducting a portion of the 
signals to a leaky speaker trans- 
former, hence the music. The 
transformer was cleaned with 
petrol, varnished, and is still 
working fine. - R. Wibberley 
(Nottingham). 

* 

Recently I have noticed one or 
two correspondents in your 
magazine describing sound com- 
ing from transistors themselves. 

The other day, on removing 
the loudspeaker leads from a 
radio, I noticed the same phe- 
nomenon, faint but definitely 
audible. It was Radio Luxem- 
bourg, to which the radio had 
been tuned before removing the 
loudspeaker. 

P. Everett (July 1970) suggests 
the Piezoelectric effect for the 
cause. This seems the most 
plausible. 

The radio was a reasonably 
modern type, though imported 
(Empire made), and the trans- 
istors were metal- encased, being 
2 X 2SB56 in push -pull output. 

It was not possible to ascertain 
whether one or both output 
transistors were "sounding off," 
though it seemed to be only one, 
as on moving the radio about, it 
seemed to be localised to only 
one. 

In this case, the volume con- 
trol did affect the volume coming 
from the transistors, which 
would seem to support the Piezo- 
electric theory, as the greater 
the current the greater the vibra- 
tion.-G. Hughes (Flintshire). 

s * 

I recently read a letter pub- 
lished in the August edition of 
your magazine. In it Mr. David 
A. Evered described phenomena 
which he experienced when ser- 
vicing a receiver some years 
ago. 

I, too, experienced the same 
phenomena a few days ago 
whilst installing a car radio. I 
switched on and tuned in a 
station. I could hear music but 
it was not very loud. I then 
noticed that the loudspeaker was 
not connected -so where was 
the music coming from? 

I know very little about radios 
and would not attempt to ex- 
plain this but it may be of in- 
terest to some of your readers. 
The make of the set is Halcyon 
A.M. Minor. -P. Duggan (N. 
Ireland). 

Having read Mr. Evered's ad- 
dition to Mr. Jobes phenomenal 
event of disconnected radio, I 
would like to go one better and 
claim the prize. 

I serviced a transistor radio 
only a few months ago, and 
found it to be one of those 
awkward types where one has to 
disconnect a wire here and there 
to make the job more "getat- 
able." 

Having soldered a short link 
across a cracked circuit line on 
p.c. board, I proceeded to fit it 
back in its case, and in doing so 
broke a lead away from the 
speaker. Unfortunately this was 
not noticed until I had con- 
nected the battery for a try -out, 
and there it was; a stray lead 
with one end anchored to nowt! 
the novice's nightmare. 

It was then that I saw only 
one lead going to the speaker 
from the p.c. board, and in order 
to verify this situation I decided 
to switch on and place the loose 
lead on to its respective ter- 
minal. No need to bother, the 
programme came through the 
speaker loud and clear, the loose 
wire still detached. 

I, too, thought it a bit comical 
at first until I realised the 
speaker was being fed by a well - 
worn ear plug socket. - J. 
Thompson (Lancashire). 

* 

Having read Mr. Evered's let- 
ter (August '70) I feel bound to 
give an account of my experi- 
ence. 

I was testing my newly com- 
pleted miniature audio amplifier 
(T. Bölstad, Dec. '69). A six -volt 
battery operated the device with 
an American "Rola" microphone 
and a loudspeaker (picked up 
at a Jumble Sale!) connected to 
it. 

On shorting out the two micro- 
phone terminals, Radio 4 was 
quite clearly heard, with Frank- 
lin Englemann and the pro- 
gramme "Down Your Way! ". Ex- 
amination of the wiring gave no 
reasonable explanation, so the 
only answer I can give is that 
the long length of wire to the 
mike must act as an aerial for 
the "amplifier- cum -radio" and 
the large frequency response of 
the unit must serve as an r.f. 
and a.f. amplifier, thus sending 
the signal through the speaker. 

I would be grateful to anyone 
who has had similar experiences 
to contact me, as I am a relative 
newcomer to this subject and 
would like more information. - 
Christopher Pearce, age 14 (85 
Percy Road, Hampton, Middx). 

Thanks 
Thank you for publishing my 

CQ in your columns. The Sunday 
after publication of the issue it 
was printed in I received a call 
from two gentlemen who kindly 
lent some information, and a 
few days later received a large 
sheaf of immensely useable in- 
formation from an anonymous 
donor who signed himself "e.h.t." 
with the postmark Ipswich. I 
received many other letters and 
would like to thank all, especi- 
ally "e.h.t.," and to assure the 
same that his request about pass- 
ing on the information will be 
honoured. -A. Howard, A7033 
(Norfolk). 

Switched F.M. Tuner 
Would anyone who has built . 

the above project and who lives 
in the Hamilton -Glasgow area 
please contact me with a view 
to giving me some assistance.- 
B. Bach (6 Birch Brae, Hamilton, 
Lanarkshire). 
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GOING BACH... 

o 
5014°13° 

A S one of the pioneers of radio communication 
the Mullard organisation has a very fine 
record of development in this field and to 

celebrate its Golden Jubilee held an exhibition in 
London from October 5th to 24th. 

Entitled "Electronic Jubilee -An Exhibition of 
Electronic Ideas and Development" the show had 
many vintage items of radio equipment on display 
including part of the original 2L0 station (see 
"Going Back" PW August 1970) various microphones 
with historical associations and a 1932 BBC receiver 
that was used for many years to pick up the trans- 
missions from the launch that followed the annual 
Varsity Boat Race. 

Although not strictly "vintage" the tape recorder 
used by the infamous WW2 character Lord Haw - 
Haw together with some of his original tapes were 
on display. As if to show that a recorder can be put 
to better use the disc recorder belonging to Stanley 
Maxwell, the BBC wartime correspondent of Arnhem 
fame, was also on view. 
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COLIN RICHES 
ARTHUR DOW 

One of the exhibits, " Mullard' Through the Dec- 
ades" illustrated the way in which Mullard have 
always kept abreast of developments and produced 
the latest electronic equipment for the public and 
industry alike. 

An interesting mixture of ancient and modern 
was to be seen in the amateur station set up at the 
exhibition. With the callsign GB3MUL and manned 
by radio amateurs employed within the Mullard 
organisation the station made many contacts all 
over the world. Part of the gear using early Mullard 
valves worked happily alongside some of the latest 
s.s.b. communication equipment. 

It was obvious that many of the radio receivers 
of the early days had been constructed with much 
loving care and it was good to see that the cabinets 
which held them were also fine examples of another 
art. 

It is hoped that some readers of this column were 
able to take the opportunity to inspect some of these 
old receivers, powered with accumulators and high - 

tension batteries, together 
with t h e i r cumbersome 
frame aerials and horn 
loudspeakers. 

Modern Mullard equip- 
ment on show included a 
hi -fi amplifier, a car radio 
and a closed- circuit colour 
television unit and, of 
course, the inevitable com- 
puting equipment. 

Those who thought the 
vintage side of the exhibi- 
tion a trifle "heavy" were 
able to pit their wits 
against various electronic 
games in the "Electronics 
Go Pop" section of the 
show. 
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Jane Belcher, Mullard's Rose 
Queen inspects part of the original 
2L0 transmitting equipment. 



TRANSISTOR RADIOS 
TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight mk 1 
WITH VARIABLE TONE CONTROL 

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, SWl, SW2, SW3 and 
Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. 4 section 24^ 
retractable chrome plated Telescopic aerial for Short Waves for maximum perfor- 
mance. 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 instruc- 
tions and diagrams make the Roamer Eight a pleasure to - - 
build. Total Building Costs 
Parts Price List and Easy Build Plans 5/- (FREE with parts). 

roamer seven mk IV 
SEVEN FULLY TUNABLE WAVE - 
BANDS-MW1, MW2, LW, SWl, 
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. Retractable 4 
section 24in. chrome plated telescopic 
aerial for peak Short Wave listening. 
Socket for Car Aerial. Powerful push - 
pull output. Seven transistors and 
two 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 
3/- (FREE with parte). Personal Earpiece with switched socket for 
private listening, 5/- extra. 

.19.6 
P. Si P. 7/6 

Total budding costs 

£5.19.6 P.kP.7/6 

NEW! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
Sin. SPEAKER 
Attractive case in black with 
red grille and cream knobs 
and dial with polished brass 
inserts. Size 9 x 58 x 21in. approx. 
Tunable on Medium and Long Waves, three 
Short Waves and Trawler Band. Sensitive ferrite rod 
aerial for M.W. and L.W. Telescopic aerial for Short Waves. 
Eight improved type transistors plus 3 diodes. Push pull output. 
Battery economiser switch for extended battery life. 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. ß P. 5/6 8 916 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 

Attractive black and gold case. Size 58 x 14 s 3 8in. 
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 P.3/a6 

P 

IMPROVED MOD 
roamer six 
SIX WAVEBAND PORTABLE 

WITH 3in. SPEAKER 
Attractive black case with red grille and cream knobs 
and dial polished brass inserts. Size 9 x 51 x 
approx. 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 latest telescopic aerial for 
Short Waves. Improved circuit. 8 stages -5 tran- 
sistors and 2 diodes including Micro -Alloy R.F. 
Transistors, etc. (Carrying strap 2/6 extra). Easy 
build plans and parts price list 2/- (FREE with parts). 

Total building costs 

79'6 "P. P. 
4/6 

* Callers side entrance Stylo Shoe Shop 

* Open 10 -1, 2.30 -4.30 Mon. -Fri. 9-12 Sat. 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
WITH SPEAKER 

Attractive case with red speaker grille. Size 
68 x 4t x 11in. 7 stage -5 transistors and 2 Total building costs 
diodes, ferrite rod aerial, tuning condenser, 4716 P & P volume control, fine tone moving coil speaker. 
Easy build plane and parts price list 1/6 3/9 
(FREE with parts). 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 

ROAMER EIGHT 

TRANSONIA FIVE 

POCKET FIVE 

ROAMER SEVEN 

TRANS EIGHT 

ROAMER SIX 

o 

o 

Parts price list and plans for 

Name 

Address 
M 

PW.25 I e-J L 
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2 4kW FAN HEATER 
Three position switching to 
suit changes in the weather. 
Switch up for full heater (21 
kW), switch down for half 
heat (1 }kW), switch central 
blows cold for summer cooling 
-adjustable thermostat acts 
as auto control and safety cut- 
out. Complete kit £3.15.0 
Post and ins. 7/6. 

MAINS SUPPRESSION ADAPTOR 
for preventing mains interference caused by 
vacuum cleaners, razors, sewing machines, etc. 
rated at 4 amps, simply plug this into your 5 amp 
3 pin socket, 8/- each. 

12 VOLT BATTERY CHARGER 
Made in Japan, this is very small and neat 
Regular use will keep your car battery in good 
trip throughout the winter. Silly price, 25/- 
complete with leads and crocodile slips plus 4111 

postage and insurance. 

QUICK CUPPA .. 
Mini Immersion Heater, 350w. 
200/240v. Boils full cup in about 
two minutes. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. 24/6 post and 
insurance 2/9. 12v. car model also 
available 19/8 plus 2/9 postage. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PP6. 
PP7, PP9 and others. Kit comprises: maim 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
16/6, plus 3/6 postage. 

PLINTH AND COVER 
Suitable for most auto 
changers, teak base with 
tinted perspex cover 65/- 
plus 6/6 postage. Plinth 
and Cover for Balfour 
record changer 79/6 plus 
6/6 post. 

0.005rnFd TUNING 
CONDENSER 
Proved design, ideal for straight or 
reflex circuits 2/6 each, 24/- doz. 

RESETTABLE FUSE 
How long does it take you to renew a fuse? Time yourself when 
next one blows. Then reckoning your time at £1 per hour see how 
quickly our resettable fuse (auto circuit breaker) will pay for 
itself. Price only £1 each or £11 per dozen, specify 10 or 15 amp 
-simply fit in place of switch. 

COMPUTER TAPE 
2,400ft of the best magnetic tape money can buy. Made by E.M.I.. 
1° wide almost unbreakable and on a 101" metal computer spool. 
Users have claimed successful results with video as well as sound 
recordings. 19/6 plus 6/6 post. Cassette to hold spool 10 /- extra. 

No of 
Poles 

STANDARD WAFER SWITCHES 
Standard Size 11 wafer -silver- plated 5 amp 

ïÍ 11C =' contact, standard }" spindle 2 ". long -with locking 
washer and nut. 

2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way 

1 pole 
2 poles 
3 poles 
4 poles 
5 poles 
6 poles 
7 poles 
8 poles 
9 poles 

10 poles 
11 poles 
12 poles 

6/6 
6/6 
6/6 
6/6 
6/6 
6/6 

10/6 
10/8 
10/8 
10/8 
10/6 
10/8 

6/6 
6/6 
6/6 
66 
8/6 

10/6 
10 /6 
10/6 
10/6 
10/6 
14/6 
14/6 

6/8 
6/6 
8/6 
66 

10/6 
10/6 
10/6 
10/6 
14/6 
14/8 
14/6 
14/6 

6/6 
6/6 
6/6 

10/8 
10/6 
10/6 
14/6 
14/6 
14/6 
18/8 
18/6 
18/6 

6/6 
6/6 

10/6 
10/6 
14/6 
14/6 
18/6 
16/6 
22/8 
22/6 
86/6 
26/6 

6/6 
6/6 

10/6 
10/6 
14/6 
14/6 
18/6 
18/6 
22/6 
22/6 
26/6 
28/6 

6/6 
6/6 

10/6 
10/6 
14/6 
14/6 
18/8 
18/6 
22/6 
22/6 
26/6 
26/6 

6/6 
10/6 
14/6 
18/6 
22/6 
26/6 
30 /8 
34/6 
38/6 
42/6 
48/8 
50/6 

8/6 
10/6 
14/6 
18/6 
22/6 
28/6 
30/6 
34/8 
38 /8 
42/6 
46/6 
50/6 

THE FULL -FI STEREO SIX 
The amplifier 

sensation of the year 
You will be amazed at the 
fullness of reproduction and at 
the added qualities your records 
or tuner will reproduce. Built 
into metal cabinet elegantly 
styled in simulated teak finished 

to blend with modern furnishings, this amplifier uses 
an integrated solid state circuit with an output power of 6 watts R.M.S. split 
over the two channels. The amplifier is ideal for use with normal pick -ups and 
tuners, it has a double wound mains transformer and ganged volume and tone 
ontrols-- also switching for Mono to Stereo, tuner or pick -up. Other controls 

include "treble lift and cut ", "balance" and separate mains on /off switch. 
UNREPEATABLE PRICE is 88.19.6 plus 7/6 post and insurance. 

Where postage is not stated then orders 
over £3 are post free. Below £3 add 2/9. 
Semi- conductors add 1/- post. Over £1 

post free. S.A.E. -with enquiries please. 

EXTRACTOR FAN 
At the pull of a cord out go 
cooking smells and stale air. 
Suitable for kitchens, bath- 
rooms, toilets, etc., it's so quiet 
it can hardly be heard. Com 
pact 51" casing with fan. Kit 
comprises motor, fan blades, - 
sheet steel casing, pull switch, 
mains connector and fixing 
brackets. 
3918 + 6/6 post and ins. 

MULTI -SPEED MOTOR`- ̂tea 
Replacement in many well 
known food mixers. Six speeds 
are available. 500, 850 and 1100 
r.p.m. from either or both of the 
nylon sockets (Where the beaters 
of the food mixers normally go) 
and 8,000, 12,000 and 15,000 4 
r.p.m. (ideal polishing speeds) from the main drive 
shaft. Very powerful and useful motor size appox. 
2in. diameter, Iin. long. Price 17/6 plus 4/6 p. & 

ins. 12 or more post free. 

MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
silent in operation. Closes 4 
circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 24 x 2 x 2fn. 

19/8 each. 

'CORONET' CAMERA 
at a fraction of maker's price. 
Plus this FREE ever - 
ready drop -front case 
and shoulder strap. 
British made with 
precision auto -focus 
lens. Perfect pictures 
in colour and B & W. 
12 pictures on Kodak 
127 film. Extremely 
strong and robust. 
14 days' free trial. We 
guarantee to return 
your money in full if 
you can't take perfect 
pictures. 19/6 +2 /6 p & p. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO -2TH 

Also 102/3 Tamworth Road, Croydon 

G. F. MILWARD MAIL ORDERS: Drayton Bassett, Tamworth, Staffs. 

ELECTROLYTIC CAPACITORS 
WHOLESALE /RETAIL: 

WIRE -ENDED TYPES 
REF. No. 
GI /II 20/450V 2¡ -H1111 
61/13 40/50V II -14212 
02¡5 10/6V 9d 
G3/7 100/25V 21- 
G3/14 100 /180V 21 -H2/9A 
G5/9 8/8/450V 3)- 
G6/13A 40/450V 2/- 
14111 1 /6V 6d 
14113 4/4V 6d 
141)4 6)6V 6d 
111/7 20/6V 6d 
14119 60/6V 6d 

369, Alum Rock Road, Birmingham, B8 3Dr. Tel: 021 -327 -2339 

NOTE: IT IS ESSENTIAL 
REF. NO. 

816V 6d 
6412.5V II- 

H2/6A 24/275V II- 
H2/8 32/150V I/- 

2/150V 1/- 
H2/I0A 16/32/350V 21- 
H2/1 IA 32/275V 1/6 
H3/7A 500/12V 116 
H3/8 750/12V 1(6 
H3110A 30)10V 6d 
H3/12 16)50 (REV) 2)- 
144 /1 2014/275V 1/6 

THAT REFERENCE NUMBER 
REF. No. 
G4/13 400(50V 21- 
04/14 50014V 9d 
H5/3A 500/25V 21- 
H5/6A 40/3V 6d 
H5/7 30/6V 6d 
115/II 400/6.4V 4d 
145112 320/10V 11- 
H5114 516V 6d 
H6 /1 100 /50V 1/6 
H6)6 200 /3V 6d 
H6 /7 200/I6V 1/6 
H6/13 500)3V 9d 

IS QUOTED WHEN ORDERING 
REF. NO. 
H7/I 10/12V 9d 
H712 20/15V II- 
H7 /2A 20/6.4V 9d 
H7/3 25/12V 9d 
147/4 25/25V 1)6 
H7/4A 25/20V 1/6 
H715 40115V 1(6 
H7/6 50/3V 6d 
H7 16A 26/50V 1(6 
H7)7 50/12V 1)6 
H7/7A 50 /10V II- 
117)8 50/15V 1(6 

THESE CAPACITORS 
REF. NO. 
H7/9 60112V I ¡6 
H7110 60115V 116 
H7ll I 64/25V 116 
117/13 75115V 116 
147¡14 100 /4V II- 
H8/2 2)50V 11- 
H8 /3 3/50V 1/- 
14817 12)25V 1/6 
H817A 15115V 1¡6 
118)10 2)275V 1)- 
H8 /I IA 250/12V 1/6 
H8/13 I00/25V 2)- 

CAN TYPES 
REF. NO. REF. NO. 
GI/8A 16/35V 1)- G3/13A 2,000 /30V 
GI /10 32/275V II -G4)I 300/700/320V 
GI/14 16)275V 1)- G4)3 250/150V 
G2)I 6,000/30V 7)6G4/4 50/50)200V 
G2/5 I25/200V (REV) 5/- G4/5A 60)350V 
02) 1 I 100/350V 21 -04)6 60/200/275V 
G2)I2 100/150V 2( -G4)7 40/40/275V 
G2)14 20/10110)450V 2/- G4)7A 40/40)450V 
03)1 60/100/350V 31- G4)I1 2,000/25V 
03 ;2 200/200/350V 61 -04)12 150/30V 
03)2A 200/200/100/350V 7)6 G4)13 100/200/16/275V 
G3¡4 650/300V 7/6 G5/3 35,000)15V 
G3/6A 10)50)350V 2)- 05)5 400/275V 
G3/9 100)200/250V 6/ -G5 /6 60/100/275V 
G3 /10 40/20/10/10/350V 3)- G5/7 100)400/300V 
G3/10A 200/350V 2)- G5)7A 45,000)12V 
03/12 100/200/16/16/300V 51- G5/10 100/100/50/350V 
G3/13 64/275V 2) -G5/11 100/200125V 

5)- 
7)6 
21- 
2)- 
II- 
2)6 
1)6 
2/6 
3)- 
11- 
6)- 

15)- 
3)- 
2/6 
716 

15)- 
3/- 
2/- 

REF. NO. 
G5/12 100/20/10/350/20/50V 

2)6 
G5/13 40/100/350V 2)6 
05 /1M 40/40/40/40/350V 2)6 
G6/I I2,000/15V 151- 
G6/2A 2,500 /50V 7/6 
G6/3A 2,000)15V 3)- 
G6)4A 1,000/25V 2/6 
G6/5 1,000)1,500)25V 7/6 
06/5A 1,600/70V 7/6 
G6/6 1,000/60V 6)- 
G6)8 200/250V 3)- 
G6/9 60/200/300V 5/- 
G6 /11 40)350V II- 
G6112 250125V 21- 
145/4 325)25V 1)6 
H1/5 2,000118V 31- 
H1/6 125/200V 2)- 

REF. NO. 
HI /10A 10/10 /350V 1)6 
141112 200)275V 2)- 
HI/15 100/200/601275V 5)- 
H2 /4 50 /80 /300V 2/- 
H2 /5 100/100/100/275V 2)6 
14216 50)275V 1/6 
H2)9 16/16/450V 21- 
H2 /10 1,000 /100V 7/6 
H2/11 32/32/250V 1)6 
H2/12 50)501150V I¡6 
113/4 1,000/50V 6)- 
H3/4A 3,000/25V 3)- 
H3/6 2,500/9V 2)6 
H3/6A 5,000)I8V 4)- 
143)9 100/275B 2)- 
143)11 150/200V 2)- 
143113 161161375V 21- 
144)3 500/12V 116 

REF. NO. 
H4 /3A 500 /50V 
H414 400/6(REV) 
14415 32/32/350V 
H4/6 64/275V 
14418 8/8/8/275V 
H4/9 500/6V 
H4 /10 10/10)425V 
H4/I I 75/400/161275V 
145/2 64132/81275V 
H5/3 500/25V (REV) 
H519 100/100/150V 
H5/9 50/50/50/350V 
145 /13 32/32/8/300V 
H6 /4 1501150V 
H6114 1,000/20V 
H8 /12 3,000/6V 
148/13 6,00016V 
H8113A 100/25/200/25V 

1)6 
2/- 
2)- 
2)- 
2)6 
I)- 
2)6 
7/6 
2í- 
2)6 
2)- 
3/- 
2)- 
1/6 
21- 
3/- 
41- 
1/6 

TAG ENDS 
REF. NO. 
G1 /4 41150V I/ -0214 
GI/5 8/275V 1/ -02113 
G115A 321350V 11 -04¡3A 
GI/7 16/16/275V 2/ -04)5 

REF. NO. 
40/300V 
100 /50V 
200)25V 
16/300V 

1)6 
I/- 
116 
I1- 

REF. NO. 
G4)9 8/8/350V 2/- 
G4/I0 350/25V 2)- 
G6 /IA 3,000/15' 31- 
06112 1,000/12V 2 ¡- 

REF. NO. 
HI /9A 50/150V I/- 
143¡5 2501150V 2)- 
144)2 250)25V 1)6 
H4/7A 32/32/275V 2/6 

REF. NO. 
H4/I2 500150V 
H5/6 250)50V 

2)- 
2)- 

G. F. MILLWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 2/- 
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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. 

WE have described a two transistor radio before 
in this series (Take 20 No. 13, May 1970) and 
the only reason why we are doing another 

one is because of the popularity of these simple radio 
circuits. We get quite a large mailbag dealing with 
this page and from it we can get a pretty good idea 
of what people like; if you are one of those who 
thinks we have too many simple radio circuits I am 
afraid you will have to bow to the majority opinion. 

Despite the fact that the previous circuit used two 
transistors, the similarity between the circuits stops 
there, for the one we are describing this month is 
not only simpler but, in my opinion at least, it is 
rather better. 

THE CIRCUIT 
The function of any radio, whether it be a corn - 

munications receiver or a simple little design of the 
type shown here, is to pick up the radio waves, 
amplify them, detect them and present them as 
usable information, which in the case of normal sets 
is in the form of sound waves. To pick up radio 
waves an aerial is required and to differentiate 
between the various frequencies (for an aerial will 
of course pick up all frequencies) a tuned circuit is 
needed. 

In the design shown here the coil part of the 
tuned circuit also acts as the aerial, the rest of the 
tuned circuit comprising VC1 and the 0.01µF capaci- 
tor. The radio frequencies appearing across the tuned 
circuit are coupled to the base of Trl and amplified 
by it. The amplified signal appears at the collector, 
Rl acting as the load and this is directly connected 
to the base of Tr2 which acts as an emitter follower. 
Now the emitter "resistor" of Tr2 is a 2,00052 mag- 
netic earpiece which has considerable inductance 
and r.f. signals will not pass through it, but the de- 
tector diode Dl will pass them and these are' 
smoothed by the 0.01µF capacitor which also forms 
part of the tuned circuit so that audio frequency 
signals are presented to the base of Trl. The same 
amplification action takes place as for the r.f. signals 
but this time the inductance of the earpiece is far 
less effective at blocking the r.f. signals and so it is 
heard in the earpiece itself. Some of the a.f. does get 
through for a third trip but so little that it doesn't 
really matter. D.C. base bias for Trl is taken from 
the emitter of Tr2 through Dl. Depending on the 
characteristics of Trl and Dl an additional resistor 
R. may improve the performance and indeed with 
some components may be essential. It's value will 
probably lie between 100kì2 and 3.3Mfl. In addition 
to helping with the base bias it will also introduce a 
certain amount of regeneration which will improve 

No. 21 

TWO TRANSISTOR RADIO 

.{ 

`> Rx 
`?See 

L1 Itext 

Tr1 Tr2 
2N2926G 2N2926G 

Fig. 1 : The complete circuit. 

* components list 

T 
6-9V i 

2000A 
Earpiece 

R1 3.3k52 10 %, 1- watt -see text 
Cl 0.01µF 
VC1 250pF variable 
L1 See text 
D1 OA91 diode 
Tr1 2N2926G (green) 
Tr2 2N2926G (green) 
Earpiece, 2000e magnetic type 
9V battery 
On/off switch 

the performance. R3 is nominally 3-3kfl but values 
between 2.2k1ì and 22k11 can be tried for best results. 

Generally speaking I dislike reflex circuits (which 
of course this one is) and this is only the second that 
has been shown in this column; they tend to be un- 
stable, highly dependent on component values and 
poor value for money (the extra components usually 
cost more than an extra transistor) but in this circuit 
it works very well and none of the values are critical. 

It must be emphasised that low impedance and 
crystal earpieces are not suitable for this type of 
circuit and only high impedance magnetic types will 
work at all. 

The coil Ll consist of about 80 turns of enamelled 
copper wire wound on to a *in. diameter ferrite rod 
tapped at 8 turns. The actual gauge of wire used is 
not critical but I usually use 36 s.w.g. size. 

At the time of going to press, it 
seems that the December issue of 
Television will not be published due 
to an industrial dispute at the printers. 
Future issues of Practical Wireless will 

not be affected. 
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BBC 
VHF RADIO TRANSMITTING STATIONS 
Radio 2, Radio 3, Radio 4 

Frequencies (MHz) 
Radio 2 Radio 3 Radio 4 

Ashk irk 89.1 913 935 
Balla cholish 88.1 903 92.5 
Ballycastle 89.0 912 93.4 
Barnstaple 885 90.7 92.9 
Bath 88.8 91.0 932 
Belmont 88.8 90.9 93-1 

Betws -y -Coed 882 90.4 92.6 
Blaenplwyf 88.7 90.9 93.1 
Brecon 88.9 91.1 933 
Bressay 883 90.5 92.7 
Brighton 90.1 923' 945 
Brougher Mountain 88.9 91-1 933 
Cambridge 88.9 91.1 933 
Campbeltown 882 994 92.6 
Carmarthen 88.5 90.7 92.9 
Churchdown Hill 890 912 934 
Divis 901 923 94.5 
Dolgellau 901 923 94.5 
Douglas 88.4 90.6 .92.8 
Ffestinicg 88.1 903 92.5 
Forfar 88.3 90.5 92.7 
Fort William 89.3 91.5 937 
Gran town 89.8 92.0 94.2 
Haverfordwest 89.3 91.5 93.7 
Hereford 897 91.9 94-1 
Holme Moss 893 91.5' 93-7 
Isles of Scilly 88-8 91-0 932 
Kendal 88.7 90.9' 931 
Kilknel 888 91.0 932 
Kingussie 89.1 913 93.5 
Kin loch leven 89.7 91.9 94.1 
Kirk o Shotts 89.9 92.1 943 
Larne 89.1 913 93.5 
Les Platons 91.1 9475 97.1 
Llanddona 89.6 91.8 94.0 
Llandrindod Wells 891 91-3 935 
Llangollen 8895 9105 9325 
Lianidloes 88.1 90-3 92.5 
Lochgilphead 883 90.5 92.7 
Londonderry 883 9055 92.7 
Machynlleth 89.4 91.6 938 
Maddybenny More 88.7 90.9 931 
Meldrum 88.7 90.9 93.1 
Melvaig 89.1 91-3 93.5 
Morecambe Bay 90.0 922' 94-4 
Newry 88.6 90.8 93-0 
Northampton 88.9 91.1' 93.3 
North Hessary Tor 88.1 993 92.5 
Oban 88.9 91.1 933 
Okehampton 880 909 93-1 
Orkney 893 91.5 93.7 

(BBC sheet) 
Maximum ERP 

(Each Prog) 

(Scottish) 18 kW* 

(Scottish) 15 W' 
IN. Ireland) 40 W' 
(South and West) 150 W' 
(South and West) 35 W' 
(North) 8 kW* 
(Welsh) 10 W' 
(Welsh) 60 kW 

(Welsh) 10 W' 
(Scottish) 10 kW* 
(South and West) 150 W' 
(N. Ireland/ 2.5 kW 

(Midland) 20 W' 
(Scottish) 35 W' 
(Welsh) 10 W' 
(Midland) 25 W' 
(N. Ireland) 60 kW 

)Welsh) 15 Al* 
(North) 6 kW' 
(Welsh) 50 W' 
(Scottish) 10 kW' 
(Scottish) 1.5 kW 
(Scottish) 350 W' 
(Welsh) 10 kW' 
(Midland) 25 W' 
(North) 120 kW 
(South and West) 20 W* 
(North) 25 W' 
(N. Ireland) 25 W' 
(Scottish) 35 W' 
(Scottish) 2 W 

(Scottish) 120 kW 
(N. Ireland) 15 w" 
)South and West) 1.5 kW' 
(Welsh) 12 kW* 
(Welsh) 1.5 kW 
(Welsh) 10 kW" 
(Welsh) 5 W 

(Scottish) 10 W' 
(N. Ireland) 13 kW" 
(Welsh) 60 W' 
(N. Ireland) 30 W' 
(Scottish) 60 kW 
IScottish) 22 kW' 
(North) 4 kW' 
(N. Ireland( 30 W' 
(Midland) 60 W' 
(South and West) 60 kW 
(Scottish) 1 -5 kW 
(South and West) 15 W' 
(Scottish) 20 kW" 

Oxford 89.5 91.7' 93.9 (South and West) 22 kW' 
Penifiler 89.5 91.7 93.9 (Scottish) 6 W' 
Perth 893 91-5 93-7 (Scottish) 15 W' 
Peterborough 90.1 92-3 94.5 (Midland) 20 kW' 
Pitlochry 892 91.4 93.6 (Scottish) 200 W' 
Pontop Pike 88.5 90.7 92.9 (North) 60 kW 
Redruth 89.7 91.9 94.1 (South and West) 9 kW' 
Rosemarkie 89.6 91-8 94.0 (Scottish) 12 kW* 
Rowridge 88.5 90.7 92.9 (South and West) 60 kW 
Sandale 88.1 90-3 92.5 (Scottish) 120 kW 

94.7 (North) 120 kW 
Scarborough 89.9 92'1' 943 (North) 25 W* 
Sheffield 89.9 92.1' 94-3 (North) 60 W 
Skriaig 88.5 90.7 92.9 (Scottish) 10 kW' 
Sutton Coldfield 883 90.5' 92.7 (Midland) 120 kW 

t Swaledale 89.6 91.8 94.0 (North) 35 W' 
Swingate 90.0 924' 94.4 (London) 7 kW' 
Tacolneston 89.7 91-9 94.1 (Midland) 120 kW 
Thrumster 90.1 923 94.5 (Scottish) 10 kW* 
Toward 88.5 90.7 929 (Scottish) 250 W' 
Ventnor 89.4 91.6 93.8 (South and West) 20 W' 
Weardale 890 91-9 94.1 (North) 100 W' 
Wensleydale 883 90.5 924 (North) 25 W' 
Wenvoe 8995 96.8 943 (Welsh) 120 kW 

92.125 (South and West) 120 kW 
Whitby 89.6 91.8 94.0 INorthl 40 W' 

tWindermere 88.6 90.8 93.0 (North) 20 W' 
Wrotham 89.1 913' 93.5 (London) 120 kW 

BBC Local Radio Stations 
Frequency (MHz) Maximum ERP 

tBirmingham (opening November 1970) 95.6 5.5 kW' 
tBlackburn 96-44 1-5 kW" 

Brighton 88.1 (95.8) 75 W' (500 W'1 
Bristol 95.4 5 kW' 

t Derby 96.50 5.5 kW' 
Durham - 96.8 (94.5) 2.6 kW' 

tHomberside 953 4.5 kW' 
Leeds 94.6 140 W 
Leicester 952 140 W (155 W) 

t London (opening October 1970) 953 16.5 kW* 
Manchester 9514 4 kW' 

tMedway (opening December 1970) 97-0 5.5 kW* 
Merseyside 95-85 (9581 2.5 kW' (5 kW') 

tNewcastle (opening November /December 1970) 95-4 3.5 kW 
Nottingham 94.8 140 W 

tOxford (opening October 1970) 95.0 4.5 kW 
Sheffield 88.6 30 W 

(Rotherham) 9505 9 W' 
tSolent (opening December 1970) 96.1 5 kW 

Stoke -on -Trent 94.6 2.5 kW" 
tTeesside (opening November /December 1970) 96.6 5 kW* 

Changes of frequency and power are planned at some stations, as 

indicated by the figures in brackets. 

' Includes stereophonic programmes 

Directional aerial 

t Station not in service at date of issue of this sheet 

4 Slant polarization. All other vhf radio transmissions are horizontally polarized. 

P.W. BINDERS 
Preserve your copies of Practical Wireless. Don't 
let them become torn and dirty -buy a hard -cover 
binder for 15s* Od. (75np) from: 

Binding Department, 
IPC Magazines Limited, 
Tower House, 
Southampton Street, 
London, W.C.2. 
Price includes post and packing. 

QUERY COUPON 
This coupon is available until 8th January 1971 and 
must accompany all queries in accordance with the 
rules of our Query Service. 

PRACTICAL WIRELESS, JANUARY 1971 
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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. 

(6) 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. 



BSR 4 -SPEED SUPERSLIM 
AUTO RECORD CHANGER 

Plays 12 ", 10' or 7" records. 
Auto or Manual. A high 
quality unit backed ßs' 

guarantee with e months' ,. 

guarantee. Size 13 >C' ,, 
115in. Above 
motor board 31in. - silliPi 
below 211n. AC 200/250v. 
with STEREO /MONO XTAL f7 Post 5/- 

4 

BSR 1JA70 Stereo /Mono Transcription 
..... Auto Changer. Calibrated Stylus Pressure. 

BSR Minichanger UA50 Stereo /Mono, 
Plays 12 ", 10" or 7" records. t8 
Size 12 x 85in. AC 200/250v. Post 5/ -. A 
GARRARD PLAYERS with Sonotone 9TA Cartridges. 
Stereo Diamond /Mono Sapphire. SP25 Mk II £15 
AT80 Mk II £15 Model 3000 213 Post 5/ -, 
RECORD PLAYER PORTABLE CABINET 75/- 
Space for amplifier and autochanger. Post 5/ -. 
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made with 2 -stage triode pentode valve, 3 watts output. Tone and volume controls. Isolated mains transformer, knobs, 
loudspeaker valves ECL82, EZ80. Response 50- 12,000£4 
cps. Sensitivity 200mV. Post 5/ -, 
RSC 2 WATT AMPLIFIER with loudspeaker £3 and valves 1301.82 and UY85 Post 5/- 
R.C.B. 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 30/ -. 
EMI JUNIOR 4 SPEED RECORD PLAYER £3 Post 
Mains operated motor, turntable and pick up 5/ -. 

HI -FI PICK UP CARTRIDGES 
GP94 55/ -; GP93 45/ - GP91 30/ -; GP87 19/6, ACOS L.P. only 10/6. All standard fixing complete with stylus. 

CRYSTAL MIKE INSERTS 
lb" dia. 8/6. ACOS 11' dial 12/6. BM3, 1' dia. 9/6. 

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 
mine covered cabinet, 
size 12 x 9 x tin., with 
powerful 7 x 4in. speaker 
and four transistor one watt 
power amplifier. Uses PP9 
battery Brand new with 
famous maker's guarantee. On y 75 // Post 
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WEYRAD P50- TRANSISTOR C9ILS 
Spare Cores 8d. 
Driver Trans. LFDT4 10/- 
Printed Circuit, PCA1 10/- 
IX. Tuning Gang 11/- 
Weyrad Booklet 2/- 
OPTI 11/- 

RA2W Ferrite Aerial ..13/- 
Oso. P50/lAC 8/- 
I.F. P50/2CC 470 kc/s 6/7 
3rd I.F. P50/3CC 8/7 

P50/8V 
or P51/2 

8/7 
Mullard Ferrite Rod S x }in. 4/ -, 6 x lin. 5/ -. 

VOLUME CONTROLS 80ohm Coax 9d. yd. 
Long spindles. Midget Size BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or AERAXIAL -AIR SPACED 
LIN. L/S 3/ -. D.P. 5/- 40 yd. 28/ -; 60 yd. 40/ -. 
STEREO L/S 11/ , D.P. 15/- FRINGE LOW LOSS 
Edge 5K. S.P. Transistor, 5/- Ideal 825 lines. Z/- yd. 
WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 3 -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 10 Q to 30 K., 5 / LONG SPINDLE / 
Carbon 30 K to 2 meg. - 10 OHMS to 100 K. 8 - 

VEROBOARD 0.15 MATRIX 
21 x 5in. 3/8. 21 x 31ín. 3/2. 35 x 31in. 3/8. 31 X Sia. 5/2. 

EDGE CONNECTORS 18 way 5 / -; 24 way 7/8. 
PINS 36 per packet 3/4. FACE CUTTERS 7/6. 

S.R.B.P. Board 0.15 MATRIX 21in. wide 6d. per lin., 
35in, wide 9d. per 1 in.; 5in, side 1/- per lin. (up to 17ía.). 
S.R.B.P. nndrilled ,}in. Board 10 x Sin. 3/ -. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 25in. sides, 
7 x 4in., 8 / -; 11 x lin., 7/6; 11 x lin. 9/8; 13 x Sin 10 /6; 
15 x 14ín 15/ -; 9 x 7 x tin., 8/6; 14 x 11 x Ein., 141. 
ALUMINIUM PANELS 18 s.w.g. 12 x 12in. 8 /8; 14 x gin. 
5/8; 12 x Sin. 4/6; 10 x 7in. 3/8; 8 x bin, 2/6; 6 x 4in.1 /8. 
1 -inch DIAMETER WAVE -CHANGE SWITCHES. 
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way 4/8 each. I p. 12 -way, 
or 4 p. 2 -way, or 4 p. 8 -way 4/8 each, 1 inch DIAMETER 
Wavechange "MAKITS" 1 p. 12 -way, 2 p. 6 -way, 3 P. 
4 -way, 4 p. 3 -way, 8 p. 2 -way, 1 wafer 12/ -, 2 wafer 18/ -, 
3 wafer 24/ -, 4 wafer 30/ -, 5 wafer 36/ -, 6 wafer 42/ -. 
TOGGLE SWITCHES, ap. 2/6; sp. dt. 3'8; dp. 3/8; dp. dt. 4/8. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 35/- 
LOW RESISTANCE HEADPHONES 3-5 ohms .. 39/8 
DE LUXE STEREO HEADPHONES 8 ohms .. 65/- 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAGNETISER ^A 47/6 
200/250 v. A.C. Leaflet S.A.E. IIIIIIIIIIIIII'' Post 2/8 

fllllillillllilül 

.4,,. GENERAL PURPOSE TRANSISTOR 
7C PRE AMPLIFIER BRITISH MADE 

for Mike, Tape, P,U., Guitar 
Battery 9-12v or H.T. line 200 -300v D.C. operation, 
Size 15" x 1?" z 0 ". Response 25 c.p.s. to 25 Ks /s. 26db gain. For use with valve or transistor equipment. 

Brand new. Guaranteed Details S.A.E. I7 /6 2 /8t 
NEW TUBULAR ELECTROLYTICS CAN TYPES 

4/350V .. 2/6 250 /25V .. 2/8 50 +50/3 0V 17/- 
16/450V .. 3/- 8 +8/450V .. 3/8 32 +32/250V 

11/8 
3 O 32/450V .. 4/- 8+16/450V 4/- 32 +32/450V 6/8 25/25V .. 2/- 18 +16/450V 5/- 32 +32 +32/350V 6/9 50/50V .. 2/- 32 +32/350V 5/- 100 +50+50/250V.9/ß 

SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 30, 50,100 
SOOmF 15V 2/ -; 500, 1000mF 12V 3/6; 2000mF 25V 7/-. CERAMIC ipF to 0.01 mF, 9d. Silver Mica 2 to 500011F, 9d PAPER 350V -0.1 9d, 0.5 2/8; lmF 3/-; 2mF 150V 3 / -. 500V -0.001 to 0.05 9d; 0.1 1/- 0,25 1/8; 0.47 5/ -. 1,000V- 0,001, 0.0022, 0.0047, 0.01, 0.02, 1/6; 0.047, 0.1, 2/8. SILVER MICA. Close tolerance 1% 2.2 -5052F 1/8; 580 -2,200 

TWIN GANG. `0 -0" 208pP+1700F 11 /-; Slow Bmotion drive 365 +365 with 25 +250F, 11/-; 500pF slow motion, standard 
9/ - small 3 -gang 500pF 22/ -. SHORT WAVE. Single 25pF 11/- CHROME TELESCOPIC AERIAL, swivel base, 23ín. 5 / -. TUNING. dielectric. 
TRIMMERS. 

Solid 
Compression 30, 

50, 
70pF, 1/5; 100pP, 150pF, 1/6; 250pF, 1/6; 000pF, 750pF, 2/ -; 1000 pF, 2/6. RECTIFIERS CONTACT COOLED t wave 80mA 7/6; 85mA 9/6. SILICON BYZ13 8 / -; BY100 10/ -. Full wave Bridge Rectifiers 75mA 10/ -; 150mA 19/6. EX-GOVERNNT 

NEON PANEL INDICATORS 0VSAC 
20v. 200mA. 

%DC Red or Amber 4/ -. RESISTORS. Preferred values, 10 ohms to 10 meg. .. w., 1w., 1 w., 20% 3d,; 14 w. 8d,; 2w, 1 / -; 1w. 10% Od. MIGH STABILITY. 4 w. 2% 10 ohms to 10 meg., 2/ -. Ditto 5'. Preferred values 10 ohms to 22 meg., 9d. WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10 ohms to 100K.'2 /- each; 25 watt. 1 ohm to 8.2 ohms 2/ -. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Alien screw and key lin. 16/8 ¡in. 17/8 11in, 19/8 loin. 24/- 215- 44/3 16/6 lin. 19/6 lain. 20/8 1/in. 29/- 21in. 57/3 din. 16/9 1 ;in.19 /8 l ¡in. 21/8 tin. 39/9 lin. sq. 38/6 

TRANSISTOR MAINS POWER PACKS. FULL WAVE 9 volt 500mA. Size 45 x 21 x Mn, Metal case. 78/- Crackle finish. Output terminals. On /oft switch. Half Wave 9 volt 50mA. Size 21 x 1 5in. Snap terminals 36/- 

MAINS TRANSFORMERS 
5 /Pesch 

250 -0 -250 50 mA, 6.3 v. 2 amps, centre tapped .... 22/ -, 250 -0 -250 80 mA. 8.3 v. 4 amp. 28/- 250 -0 -250 80 mA. 8.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a 38/- 350 -0 -350 80 mA. 8.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a 38/- 300 -0 -300 v. 120 mA,. 8.3 v. 4 a. C.T.; 6.3 v. 2 a 50/- MINIATURE 200 v, 20 mA 6.3 v. 1 a. 2# x 2 x llin 15/- MIDGET 220 v. 45 mA 8.3 v. 2 a. 25 x 25 x Sin 18/- HEATER TRANS. 6.3v. 1; a., 10/6 Ditto tapped see. 1.4 v., 2, 3, 4, 5, 6.3 v. 11 amp 15/6 GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 amp. 38/- 
1 amp., 6, S, 10, 12,18,18, 20, 24, 30, 38, 40, 48, 80, 38/- AUTO TRANSFORMERS 0 -115 -230 v. Input /Output, 
80 w. 18/6; 150w. 88 / -; 500w. £5; 1000w. £12. 
CHARGER TRANSFORMERS. Input 200 /250v. 
for 6 or 12v 11 amp., 24/ -; 4 amp., 38/- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12 v. outputs, 11 amp. 8 / -; 2 amp. 11/ -; 4 amp. 17/ -. 

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE 3/8. OUTLET BOXES. SURFACE OR FLUSH 5/ -. 
BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 800 ohms. JACK SOCKET Std. open -circuit 2/6, closed circuit 4/8 Chrome Lead Socket 7/8. Phono Plugs 1/ -. Phono Socket 1 / -. JACK PLUGS Std. Chrome. 3/ -; 3.5mm Chrome 2/6. .DIN 
SOCKETS Chassis 3 -pin 1 /8; 5 -pin 2/ -. DIN SOCKETS Lead 
8-pin 3/8; 5 -pin 5/ -. DIN PLUGS 3 -pin 3/8; 5 -pin 5/ -. 
VALVE HOLDERS, 1/ -.; CERAMIC 1 /8; CANS 1 / -. 

E.M I. 13 x 8in. 
LOUDSPEAKERS 
With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45 -60 cps. 
Flax 10,000 gauss. 
State 3 or 8 or 15 ohm Post 2/6 each 

45 /- 
Also with twin tweeters. £4 With crossover, 10 watt. 
State 3 or S or 15 ohm. Post 2/8 each 
Recommended Teak Cabinet 
Size 18 x 10 x 9in. Post 2/8 £5 

MINI- MODULE 
LOUDSPEAKER KIT 
10 WATT 65/- CARRIAGE 5/- 

Triple speaker system combining on ready cut baffle. 
t in. chipboard 15 in. x 81 in. Separate Bass, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 in. Bass Woofer 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- 15,000 cps. Full instructions for 3 or 8 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
18 x 10 x 9 in. Modern Scandinavian f 5 Post 218 fluted front design for Mini- Module. 

Minimum Post and Packing 2/6 RETURN OF POST DESPATCH. HI -FI STOCKISTS. 

RADIO COMPONENT SPECIALISTS 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER I lin. MAJOR 19 
. 30- 14,500 c.o.s., 12in. 

doable cone, woofer and 
tweeter cone together 
with a BAKER ceramic 

. s. magnet assembly having 
a flua density of 14,000 

,ì, gauss and a total flux of 
145,000 Maxwells. Bass 
resonance 40 c.p.s. Rated 
20 watts, Voice coils 
3 or 8 or 15 ohms, Post Free 

Module kit, 30- 17,000 .. c.p.s. 
with tweeter, crossover, 
batée and £11.10.0 instructions. 

BAKER "GROUP SOUND" SPEAKERS- 8 or 15 ohm 'Group 25' ' Group 35' 'Group 50' 
25 watt £7 ,E5 want £9 50 watt fI9 
TEAK HI -FI SPEAKER CABINETS. Fluted wood front. For 10 or 12in. round Loudspeaker £8.0.0. For 13 x Sin. or Sin. round Loudspeaker .. 25.0.0. For 10 x bin, or 81in, round Loudspeaker £4.0.0. LOUDSPEAKER CABINET WADDING 18ín, wide, 8 / -1t 

TWO -WAY XOVER NETWORK 3000 c /s. 
With variable tweeter attenuator giving accurate high /low frequency balance. Mounted on panel 55in. x 4in. with control knob, tweeter and woofer leads and in- 38 / Post put terminals. Suitable for 3 to 8 ohm impedance - 2/- 
Horn Tweeters 2- 1810/s, 15W 8 ohm or 15 ohm 29/8' 
De Luxe Horn Tweeters 2 -18 Kc /s, 15W, 8 ohm 59/8 
FLAC MOVING COIL Deluxe cone tweeter 3 or 15 ohm 35/ - 
TWO -WAY 3000eps CROSSOVERS 3 or S or 15 ohm 19/ - 
SPECIAL OFFER! 80 okra, 21ín., 21in. dia.; 35 ohm, Sin. 
25 ohm, 3in. 
15 ohm 31in. ia; 7xx& 4iá.; 8 x 5in. 17/6 ETACIEZ 

8 ohm, 6 x 4in., 3 ohm, 20ín, lin, 5in, 5 x Sin. 7 x 4in. 
LOUDSPEAKERS P.M. 8 OHMS. Olin. 22/6; 8 x 5in, 25/ -; 
S x 25in. 18/ -; Sin. 35/ -; 10 x Otn. 35/ -. 
5in. WOOFER 8 watts max. 20- 10,000 cps. S or 15 ohm. 38/ -. 
ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm 50/ -, 
RICHARD ALLAN LOUDSPEAKERS, twin cone Sin or loin or 12in, 3 or 15 ohm 39/6. 
OUTPUT TRANS. ELS4 etc. 5/ -; MIKE TRANS. 50:1 5/ -. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
GOODMAN'S OUTPUT TRANSFORMER 4 watt push -pull 
for 3, 8 and 15 ohms 17/8. 

VHF -FM TUNER FRONT END 
88 -108 Mc /s 

Transistor FM tuner 
oscillator and fre- 
quency changer printed 
circuit. Slow motion 

C tuning gang condenser. 
Ready wired and tested 
including two transistors 
AF124 and AF125. A total 
of 29 components. Size 
25 x 2 x tin. Requires LF. 

45/- 
POST 

E 
and Detector stages 10.7 

FRE Mc /s. 9 Volt. Connection de- 
tails supplied but we have no further information available. 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

ILLUSTRATED EAGLE CATALOGUE 5/ -. Post Free. 
BARGAIN AM TUNER. Medium Wave. £4 Transistor Superhet. Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £3 with separate controls into single output. 9 volt. 
BARGAIN FM TUNER 88 -10S Mc /s Six Transistor, 9 volt 
Printed Circuit. Calibrated slide dial tuning. L 10 Walnut Cabinet. Size 7 x 5 x 4in. 

BARGAIN FM TUNER as above less cabinet £7.10.0 
FM STEREO MULTIPLEX ADAPTOR. For above or 
general me. Ready made with 4 transistors, 996 0 diodes. 

BARGAIN 3 WATT AMPLIFEIR. 4 Transistor 69/6 Push -Pull Ready built, with volume control. 9v. 

Practical Radio AInsid Out * (Postage 8d.) 

Practical Stereo Handbook 
Supersensitive Transistor Pocket Radio 
Radio Valve Guide, Books 1,2,3 or 4 ea. 5/- No. 5 ea 
T.V. Fault Finding 405/025 lines 
Transistor. Communication Sets 
Wireless World Radio Valve Data 
Transistor Circuits for Radio Controlled Models 
Coil design & construction 
22 Circuits for Micro Alloy transistors 

4/8 
3/6 
3/6 
8/- 

10/- 
0/- 

10/- 
7/6 
5/- 
5/- 

CUSTOMERS FREE CAR 

337 WHITEN() 
Open 9-6 p.m. (Wedn 

List 1/ -, Written guarantee with every purchase. (Export: Remit coals and extra postage.) Buses 133, 68 pass door. 

E.M.I. TAPE MOTORS 
120v. or 240v. AC. 1,200 r.p.m. 4 pole 
135mA. Spindle 0.187 x 0.75ía. Sine / 
at x 25 x 21in. (illustrated). Post 2/6 

BALFOUR GRAM MOTORS 
120v. or 240v A.C. 1,200 r.p.m. 4 pole 
SOmA. Spindle 1 x 5/20. Size 17/6 21x21x11in, Post 2/6 

PARK. CALLERS WELCOME. 

RSE ROAD, CROYDON 
esdays 9 -I p.m., Saturdays 9-5 p.m.) 
S.R. Stn. Selhurst. Tel. 01- 684 -1665 
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Project 60 

the world's most advanced high fidelity modules 

With the introduction of an entirely new and original high fidelity stereo 

F.M. tuner, the. Project 60 range can be said at this stage to be complete. 
It offers the constructor a most attractive choice of modular arrange- 

ments whereby a high fidelity system can be selected to suit the user's 

personal requirements. Equally, it is possible to use any Project 60 

modules separately or partially grouped and so benefit greatly from the 

flexibility in use these modules afford. The chart below shows some of 

the most popular applications for constructors to assemble. The Project 

60 manual (free with the modules) suggests others as well and its 48 

pages are packed with valuable information. The new tuner, for example 

can be used with any good high fidelity system as well as Project 60. 

Project 60 now falls into;four interdependent groups : -1. The Z.30 and 

Z.50 amplifiers which have only 0.02% distortion at all output levels and 

are useful in a wide variety of other applications. 2. The control units 

comprising the Stereo 60 preamp and control unit and the Active Filter 

Unit (A.F.U.) with which both high pass and low pass filtering can be 

introduced between control unit and power amplifiers. 3. The Stereo 

F.M. tuner as described opposite; and 4. The power supply units PZ.5, 

PZ.6 and PZ.8. For most requirements when using Z.30 power ampli- 
fiers, the PZ.5 will be perfectly adequate; if low efficiency (high quality) 
loud speakers are used, the PZ.6 stabilised power supply unit will be 

used. The PZ.8 will be needed with Z.50s which can be used for any 
Project 60 system. 

Project 60 modules incorporate some of the most advanced circuitry 
in the world to achieve unsurpassed standards of high fidelity and 

modern manufacturing techniques enable these modules to be sold at 

exceptionally attractive prices. Assembling the modules requires no 

skill or previous experience since the manual supplied with the modules 
explains clearly how everything can be done with nothing more than 
the simplest of domestic tools. 

Project 60 manuals 
How to assemble and use Project 60 modules to best advantage in the 
above and other applications will be found in the fully descriptive 
Project 60 manual included with Project 60 systems. This 48 page 
manual is available separately, price 2/6d including postage. 

System The Units to use In conjuction with Cost of Units + Project 60 tuner 

Car Radio Z.30 Existing car radio, Sinclair 
Micromatic 

89/6 

Simple battery powered 
record player 

Z.30 Crystal pick -up, 12V or more 
battery supply and volume 
control 

89/6 

C Mains powered record player Z.30 and PZ.5 Crystal or ceramic P.U. 
Volume control etc. 

£9.9.0 £34.9.0 

D 20+20 watts R.M.S. stereo 
amplifier for most needs 

Two Z.30s, Stereo 60 
and PZ.5 

Crystal, ceramic or magnetic 
P.U., most dynamic speakers, 
F.M. tuner etc. 

£23.18.0 £48.18.0 

E 20+20 watts R.M.S. stereo 
amplifier for use with low 
efficiency (high performance) 
speakers 

Two Z.30s, Stereo 60 
and PZ.6 

High quality ceramic or 
magnetic P.U., F.M. Tuner, 
Tape Deck, etc. 
All dynamic speakers 

£26.18.0 £51.18.9 

F 40 +40 watts R.M.S. de -luxe 
stereo amplifier 

Two Z.50s, Stereo 60 
PZ.8 and mains transformer 

As for E £32.17.6 £57.17.6 

G Outdoor public address 
system 

Z.50 Microphone, up to 4 P.A. 
speakers, 1 2V car battery with 
converter, or 45V d.c., controls 

£5.9.6 

Indoor P.A. One Z.50, PZ.8 and 
mains transformer 

Microphone, guitar, heavy 
duty speakers etc., controls 

£17.8.6. 

. High pass and low pass filters A.F.U. D, E or F as above £5.19.6 

Sinclair 
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Z.30 ft Z.50 power amplifiers 
The Z.30 together with the Z.50 are both of 
advanced design using silicon epitaxial planar 
transistors to achieve unsurpassed standards 
of performance. Total harmonic distortions 
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 the same physical size and may 
be used with other units in the Project 60 
range equally well. For operating from mains, 
for the Z.30 use PZ.5 for most domestic 
requirements, or PZ.6- if you have very low 
efficiency loudspeakers. For Z.50, use the PZ.8 
described below. 

SPECIFICATIONS (Z.50 units are inter- 
changeable with Z.30s in all applications). 
Power Outputs 
Z.30 15 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 from 40 volts: 
30 watts R.M.S. into 8 ohms, using 50 volts. 
Frequency response 30 to 300.000 Hz± 1dB 
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 31x2áx ins. 

Z.30 
Built, tested and guaranteed with 
instructions manual 

Z.50 
Built, tested and guaranteed 
instructions manual 

Stereo 60 pre amp /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, 
achieving a really high signal -to -noise ratio and ex- 
cellent tracking between channels. Input selection 
is by means of push buttons and accurate equalisa- 
tion is provided for all the usual inputs. 

SPECIFICATIONS 
Input sensitivities - Radio- up to 3mV.lhlag. p.u. - 

3mV:correctto R.I.A.A. curve ± 1dB:20 to 25,000Hz. 
Ceramic p.u. - up to 3mV: Aux.- up to 3mV. 
Output- 250mV. 

Signal -to -noise ratio- better than 70dB. 
Channel matching- within 1 dB. 
Tone controls - TREBLE +15 to -15dB at 
10kHz: BASS +15 to -15dB at 100Hz. 

Active Filter Unit 
For use between Stereo 60 unit and two 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. The Sinclair 
A.F.U. is suitable also for use with any other ampli- 
fier system. 
Two stages of filtering are incorporated - rumble 
(high pass) and scratch (low pass). Supply voltage - 
15 to 35V. Current - 3mA. H.F cut -off ( -3dB) 

Power Supply Units 
The units below are designed specially for use with 
the Project 60 system of your choice. 
Illustration shows PZ.5 power supply unit to left and 
PZ.8 (for use with Z.50s) to the right. Use PZ.5 for 
normal Z.30 assemblies and PZ.6 where a stabilised 
supply is essential. 

PZ- 530.volts unstabilised £4.19.6 
PZ -6 35 volts stabilised £7.19.6 
PZ-845 volts stabilised 
(less mains transformers) £5.19.6 
PZ -8 mains transformer £5.19.6 

with 

Z.50 

Z.30 

circuits and 

89/6 
circuits and 

109/6 

Front panel - brushed aluminium with black knobs 
and controls. 

Size 8*x1} x4 ins. 

Built, tested and guaranteed £9.19.6 

variable. from 28kHz to 5kHz. L.F cut -off ( -3dB) 
variable from 25Hz to 100Hz. Filter slope, both 
sections 12dB per octave. Distortion at 1 kHz (35V 
supply) 0.02°ó at rated output. 

Built, tested and guaranteed £5.19.6 

GUARANTEE If within 3 months of purchasing Project 60 
modules directly 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 whatsoever 
provided that it is returned to us within 2 years of the purchase 
date. There will be a small charge for service thereafter. No 
charge for postage by surface mail, Air -mail charged at cost. 

Sinclair 

Stereo FM tuner 

first in the world to use the 
phase lock loop principle 

Before production of this tuner, the phase lock 
loop principle was used for receiving signals from 
space craft because of its vastly improved signal 
to noise ratio over other systems. Now, for the 
first time the principle has been applied to an FM 
tuner with fantastically good results. By the in- 
clusion of other original features such as varicap 
diode tuning, printed circuit coils and an I.C. in 
the specially designed stereo decoder, the tuner 
has an unsurpassed specification, which also in- 
corporates a squelch circuit for silent tuning 
between stations, A.F.C. and A.G.C. Sensitivity 
is such that good reception becomes possible in 
difficult areas, foreign stations can be tuned in 
suitable conditions and often a few inches of wire 
are enough for an aerial. In terms of high fidelity, 
this tuner has a lower level of distortion than any 
other tuner we know. Stereo broadcasts are 
received automatically as the tuning control is 
rotated, a panel indicator lighting up as the stereo 
signal is tuned in. Although the tuner is intended 
primarily for use with a Project 60 system, it can 
be used to advantage with any other high fidelity 
system. It is easily mounted into any cabinet as 
shown in the manual supplied with it. 

Specifications 
Number of transistors 1 6 plus 20 in I.C. 
Tuning range 87.5 to 108 MHz 
Capture ratio 1.5dB 
Sensitivity 2µV for 30d B quieting 

74V for full limiting 
Squelch level 20µV 
A.F.C. range ± 200 KHz 
Signal to noise ratio >65dB 
Audio frequency response 10Hz -15k Hz( +1 dB) 
Total harmonic distortion 0.15% for 30% 

modulation 
Stereo decoder operating level 2µV 
Pilot tone suppression 30dB 
Crosstalk 40dB 
I.F. frequency 10.7 MHz 
Output voltage 2 x 150mV R.M.S. 
Aerial Impedance 75 Ohms 
Indicators Mains on ; Stereo on ; tuning indicator 
Operating voltage 25 -30 VDC 
Size 3 .6x1.6x8.15 inches :91.5x40x207mm 

---I,' 
I 

o: 

Price : £25 built and tested. Post free 

rTo: Sinclair Radionics Ltd., 22 Newmarket Road, Cambridge 
Please send 

NAME 

ADDRESS 

.................... 

for which I enclose cash /cheque money 
Lorder PW. 17tA 
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Sinclair IC -10 

the world's most advanced high fidelity amplifier 
Specifications 
Output: 10 Watts peak, 5 Watts R.M.S. con- 

tinuous 
Frequency response: 5 Hz to 100 KHz±1 dB 
Total harmonic distortion: Less than 1% at full 

output. 
Load impedance: 3 to 15 ohms: 

Power gain: 1 10dB (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 tem- 
perature. Generous negative feedback is used 
round both sections and the amplifier is com- 
pletely free from crossover distortion at all supply 
voltages, making battery operation eminently 
satisfactory. 

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. 

Po: Sinclair Radionics 
P /ease send 

I 

...............................................:................................. ............................... 

for which I enclose cash /cheque money 
Lorder 

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 one hundredth of an inch thick, has 

5 watts R.M.S. output (10w. peak). It contains 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 

amplifier, 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 com- 
ponents 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. Once proven, the circuits can be produced with complete 
uniformity which enables us to give a full guarantee on every IC -10, knowing 
that every unit will work as perfectly ias the original and do so for a lifetime. 

SINCLAIR 

IC-10 

Ltd., 22 Newmarket Road, Cambridge 

778 

NAME 

ADDRESS.... 

with IC -10 manual 
Post free. 5916 

............. 

I 

is. id sinclar 



Q.16 High fidelity loudspeaker 
Developed out of the revolutionary and much praised design of 
the original Sinclair Q.14 comes this more advanced version to 
meet the requirements of even greater numbers of high fidelity 
enthusiasts. The Q.16 employs the same well proven acoustic 
principles in which a special driver assembly is meticulously 
matched to the physical characteristics of the uniquely designed 
housing. In reviewing this exclusive Sinclair design, technical 
journals have been loud in their praise for it and it comfortably 
stands comparison with very much more expensive loudspeakers. 
The shape of the Q.16 enables it to be positioned and matched 
to its environment to much better effect than is the case with 
conventionally styled enclosures, and with its improved styling, 
the 0.16 presents an entirely new and attractive appearance. A 
solid teak surround is used with a special all -over cellular black 
foam front chosen as much for its appearance as for its ability to 
pass all audio frequencies unimpaired. 
The Q.16 is compact and slim and is the ideal shelf- mounted 
speaker, and brings genuine high fidelity within reach of every 
music lover. 

Specifications 
Construction: 

Loading: 
Input impedance: 
Frequency response: 

Driver unit: 

Size and styling: 

Price: 

A sealed seamless sound or pressure 
chamber is used with internal baffle, all of 
materials carefully chosen to ensure freedom 
from spurious tone coloration 
Up to 14 watts R.M.S. 
8 ohms. 
From 60 to 16,000Hz, as confirmed. 
by independently plotted B Er K curve. 
Specially designed high compliance unit 
having massive ceramic magnet of 11,000 
gauss, aluminium speech coil and special 
cone suspension. Excellent transient res- 
ponse is achieved. 
94" square on face x 4;" deep with neat 
pedestal. base. Black all -over cellular foam 
front with natural solid teak surround. 
£8 19 6. 

Micromatic Britain's smallest radio 
Considerably smaller than an ordinary box of matches, this is a 

multi -stage A.M. receiver meticulously designed to provide re- 
markable 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 directional pro- 
perties of the self- contained special ferrite rod aerial makes 
station separation very much easier than with many larger sets. 
The plug -in high fidelity type magnetic earpiece which matches 
exactly with the output of the Micromatic provides wonderful 
standards of reproduction both for speech and for music. Every- 
thing 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 
wristwatch, and dependable under the severest listening con- 
ditions. 

Specifications 
Size: 
Weight including 
batteries: 
Tuning: 

Earpiece: 
Battery 
requirements: 
Case: 

Controls: 

Price: 

114" x 1&' x1" (46 x 33 x 13mm). 
1 oz. (28.35gm) approx. 

Medium wave' band with bandspread at 
higherfrequencÿ end. 
High -fidelity magnetic type. 
Two Mallory Mercury Cells, type R.M. 675, 
for long working life. 
Black plastic with anodised aluminium 
front panel, spun aluminium dial. 
Tuning dial, and on /off switching by means 
of earpiece plug. 
Available in kit form complete with earpiece, 
case, instructions end supply of solder in 
fitted pack. 49/6. 
Ready built, tested and guaranteed. 59/6. 

Sinclair Radionics Ltd, 22 Newmarket Road, Cambridge Telephone 0223 52731 
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B'- PRE-PAK LTD TELEPHONE? SOU END (0702 46344tIFF 
ON SEA, ESSEX 

FULLY TESTED AND MARKED 

AC107 
AC126 
AC127 
AC128 
AC176 
ACY17 
AF239 
AF186 
AF139 
BC154 
BC171=BC107 
BC172=BC108 
BF194 
BF274 
BFY50 
BSY25 
BSY26 
BSY27 
BSY28 
BSY29 
BSY95A 
0041 
0044 
0045 
0071 
0072 
0073 
0081 
OC81D 
00139 
00140 

3/- 0C170 
2/6 00171 
3/6 00200 
2/6 00201 
5/- 2G301 
3/- 20303 
7/6 2N1302-3 

10/- 2N1304-5 
7/6 2N1306-7 
5/- 2N1308-9 
2/6 2N3819 FET. 
2/6 2N3844A 
3/- Power 
3/- Transistors 
4/- 0020 
7/6 0023 
8/- 0025 
8/- 0026 
3/- 0028 
3/- 0035 
3/- 0036 
2/6 AD149 
2/6 AUY 10 
2/6 2N3055 
2/6 28034 
2/6 Diodes 
3/6 AAY42 
2/6 0A91 
2/6 0A79 
2/6 OAR 
8/6 IN914 

4/6 
4/6 
3/6 
7! 
2/6 
2/6 
4/- 

6/- 
7/- 
9/- 
5/- 

10/- 
10/- 

5/- 
7/6 
51- 
7/6 

10/- 
80/- 
12/6 
10/- 

2/- 

1/9 
1/9 
1/6 

FREE! 
Packs of your own choice up 
to the value of I0/- with orders 
over E4. 

NEW UNMARKED UNTESTED PAKS 

H1025 Iddeed volts 14 watt Zeners Top Hat I0 /- 
B80 8 Dual Trans. Matched 0/P pairs NPN. 

I O/_ 
Sil, in TO -5 can. 

1111 30 Mat series "Alloy" PNP Transistors. I0 /_ 

B83 200 Til. ranane. 
d 
rem rejects. NPN /PNP. I0/_ 9. 

B84 I OO Silicon Diodes DO -7 glass equiv. to' 0/. 
0A200, 0A202. 

H15 30 Top Hat Silicon Rectifiers 750 mA. I0 /. Mixed volte. 

B86 50 Sil. Diode° sub. min. IN914 and IN916 I0/ types. 

H16 8 Experimenters' 
upPpalik e d. 

of Integrated 10/- 

B88 5OSil. Trans. NPN, PNP, equivalent to 10 /_ 
0C200/1, 2N706Á, BSY95A, etc. 

B60 I O 7 Watt Zener Diodes. Mixed voltages. I0/ 
1120 20 

plastíc¡Up to 1,000 voltetiflers 
1 amp 10/. 

6 40 250mal. Zener Diodse DO.7 min. IO /. Glass Type. ÁV.40% Good. 

NEW TESTED & GUARANTEED PAKS 

B2 4 Phoo to 
2 

Cellsma. , Sun Batteries .3 to .5 volt, 10/ 
.5 t 

8 4 P asti c. Replaces the BY100 
V.1 amp. 10/. 

B79 4 1N4007 Sil. Rec. Diodes. 1,000 P.I.V.' O/_ 
1 amp. Plastic. 

1191 1O Reed Switches, mixed types, large 10/. 
and small. 

B89 2 
400 R Dark 

See hive Cells. Light Res. 10 /_ 

B91 $ 
equi'valentóto 0044, 

P 
0015. 

TO5 I O/ 

1192 4 NPN. Sil. Trans. AO6 BSX20 2N2369 10/- 500 MHz, 360mW. 

B93 5 GÉT113 Trans. equiv. to ACY17 to 
I 
in f. 

PNP Germ. /.. 
B99 200 Mixed Capacitors, Foot and packing 2/6 

I O/- Approx. Quantity counted. by weight. 

B98 I O ÁC156, 008 2B 207e , NK271C etc. 10 /_ 

114 250 Mixed Resistors, Poet and packing 2/ 
1O /- Approx. Quantity counted by weight. 

H7 40 Wirewound Resistors. Mixed Values. IO/- Postage 1/6. 

119 2 0CP71 Light Sensitive Photo Transis- 
I O/- tors. 

RETURN OF THE UNBEATABLE P.I. 
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 PNP 
and NPN, and a host of diodes and rectifiers. Mounted 
on printed circuit panels. Identification chart supplied 
to give some information on the transistors. 

PI PLEASE ASK FOR PAK P.1. ONLY 10/. 
2/- P. O P. on this Pak 

1970 Mullard Data Books, Data and Equiva- 
lents on Semiconductors, Valves and Tubes. 

Price 4/. each. P. & P. 6d. 

P.O. RELAYS 8 FOR 
Various Contacts and Coil 20/. Resistances. G 

Post & Packaging 5/- 

* ALL OUR TESTED SEMICONDUCTORS HAYE A WRITTEN GUARANTEE * 
SEND FOR OUR FREE LISTS and CATALOGUE NO CONNECTION WITH ANY OTHER FIRM. 
OF ALL OUR PRODUCTS. CHECK YOUR OWN MINIMUM ORDER 10 / , CASH WITH ORDER 
EQUIVALENT WITH OUR FREE SUBSTITUTION PLEASE. Add 1/- post and packing per. order. OVER - 
CHART. SEAS ADD EXTRA POSTAGE. 

LOOK AT THESE PRICES 

CARTRIDGES 
Aces GP67 -2, GP91 -350 22/6; Acos GP93 -1 26/8; 
Aces GP94 -1 32/8; Sonotone 9TAIIC 39/6; All 
above in makers cartons; BSR X413 80/ -- 

1 WATT AMPLIFIER 
Complete with volume control, rectifier, smoothing 
cot, fully transistorised, OUR PRICE 27/6 

PLUGS & SOCKETS 
Phono plugs, red, white, yellow, green, grey, blue, 
black Ild 9/- per dos; Coaxial plugs, aluminium 1 /6; 
Coaxial couplers 1 / -; 2 pin DIN plugs 3 / -; 3 pin 
DIN plugs S / -; 5 pin DIN plugs 3/5; 2 pin, 3 pin 
DIN sockets 1/6; wander Plugs 6d; sockets 8d; 
Banana plugs 1/1, sockets 1/ -; 3.5mm J /Plugs 1/8 
O 2/6; Standard J /Plugs with solder terminals 2 / -; 
Chrome 3 / -; Side Entry J /Plugs black and chrome 
4/9; Insulated 3 /sockets, o /cct 8 /3, c /cct 3/6. 

ELECTROLYTIC CAPACITORS 
4uF, 150v 9d; 8uF 500v 3/ -; 8uF 12v 10d; 8uF} 
8uF 450v 4/8; 10uF 150v 0d; 12uF 25v 9d; 16uF 
450v 2/96; 16uF } 16uF 450v 4/8; 30uF 10v 9d; 50oF 
10v 9d; 100uF Or 9d; 100uF 12v 9d; 150uF 12v 9d; 
320uF 9v 1 / -; 1500uF 30v 3/9; 2.5uF 16v 6d; 
10uF 16v 1 /6; 5000uF 25v 10/ -; 10,000uF 25v 
15/ -; 20,000G? 30v 21/ -. 

MICROPHONES 
Acos Mic 45 22/6; Acos Mie 60 19/11; Planet C1170 
30 / -; Hand Mike 15/ -; Shure 201 85; Shure 444 
810.10.0. 

VALVES 
PY81 7/2; PCL82 7/9; EF783 9/-; EF184 

PLEASE NOTE CHANGE OF ADDRESS 

GEORGE FRANCIS (Dept PW), 
12-14, Middle Gate, Newark, Hotta. 
Telephone: Newark 4738. 

780 

REC. PRICE £42. 

OUR PRICE 36gns. 
(CASH ONLY) plus 9/- p.p. 

Complete with standard 
batteries and earpiece 

BFO (OPTIONAL EXTRA) 
ADD 35/- 

THE NEW "JULIETTE" MPR 3065 (replaces 
the NA 50I8A) IS A HIGH QUALITY 

COMMUNICATIONS RECEIVER 

It NOT ONLY receives Air- 
craft, Shipping (VHF & SW), 
Taxis, Ambulances, Fire Ser- 
vice, T.V. Sound, Hams, Gas 
and Electricity Boards, Public 
Services and many other 
Radio Telephone Mobiles, 

' BUT ALSO Classical Music, 
and all that jazz. 
TURN ON AND TUNE Ut ; ;; 

,, The MPR 3085 is a commsn- 
suations receiver and enter- 

I i ainment source in one neat, 
transistorised, portable pack- 
age. It keeps Aircraft, 
Shipping, RT Mobiles, FM O 

AM Broadcasts at your 
fingertips. 
Features a colour coded 
illuminated tuning dial and 

band selector, AFC, squelch, BFO (optional extra) 
Large Speaker. Works off Mains or Batteries. 
Size: 101 x 7.1 x 4 inches. 

FREQUENCIES: Medium Wave 540 -1600 Km; Marine 
1.6 -4.6 Mcs; FM /VHF S8 -108 Mcs; Aircraft 105 -136 Mcs 
(Military, Civil O Ground Control); High VHF/PE 146 -176 
Mee (Commercial O Industrial RT Mobiles). Availability 
of Mobile transmissions depend on Operators in each area. 

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

Tel: 0472 64196/58815 
Importers k Distributors - 

DIMMASWITCH 

This is an attractive dimmer unit which 
fits in place of the normal modern light 
switch. The ivory mounting plate matches 
modern fittings and the control knob is 
bright chrome. An ON /OFF switch is 
incorporated to control 40-600 watts of 
all lights except fluorescents at mains 
voltages from 200 -250V, 50 Hz. 
Competitive products sell at E4.I9.6d.- 
our price is E3 4s. We also offer at E2 14s. 
a complete kit of parts with instructions 
enabling you to build this dimmer yourself. 

The circuit uses a miniature RCA triac and 
a diac triggering device to give complete 
reliability. Radio interference suppression 
is included. 
Post and Packing 1 /6d. extra. 

Please send Cash with Order tor- 

DEXTER & COMPANY 
ULVER HOUSE, 19 KING STREET, 

CHESTER CHI 2AN. 
Tel: Chester 25883 

As supplied to H.M. Govt. Departments, Hospitals 
Local Authorities, etc. 



SMITHS FOR SERVICE & TOP DISCOUNT 

AMPLIFIERS 

ARENA F210... 
ARMSTRONG 521 .. 
CAMBRIDGE P40 ,. 
CORAL 550 ... 
DULCI 207 
DULCI 207M... 
GOODMANS Maxamp 
LEAK Stereo 20 plus 

chassis 
LEAK Stereo 30 plus 

teak 
LEAK Stereo 70 chassis 
LEAK Stereo 70 teak 
LUX SQ 77T... ... 
LUX SQ 505... 
LUX SQ 1220 
LINEAR LT 66 .,. 
L.L. NOVA AMP 
METROSOUND ST20 
NIKKO TRM 30 
NIKKO TRM 40 I.C. 
NIKKO TRM 50 
NIKKO TRM 1200 .. 
PHILIPS RH 580 
PIONEER SA 500 
PIONEER SA 700 .. 
QUAD 33 and 303 ... 
ROGERS Ravensbrook 
ROGERS Ravensbrook 

Teak 
ROGERS Ravensbourne 

Teak ... ... 
ROTEL 100 
J. E. SUGDEN A21 

Mk. 2 
SANSUI AU 222 
SANSUI AU 555 
SINCLAIR 2000 .. 
SINCLAIR project 60 

with PZ5 
TELETON SAQ 203E 
TELETON GA 101 ... 

FM TUNERS 
ARENA F21 L.. .. 
ARMSTRONG 523 ... 
ARMSTRONG 524 .. 
ARMSTRONG MB Dec. 
ARMS 
ARMSTRONG 

. .., 
DULCI FMT75 DULCI 

FMT7 Stereo- 
x 

GRUNDIG R.T,40M 
LEAK Stereofetic .,, 
LEAK Teak .. ... 
L.L. NOVA Tuner .., 
NIKKO Fam 12F ... 
PHILIPS RH690 
ROGERS Ravensbrook 

FET Teak 
ROGERS Ravensbourne 

FET Teak 
SANSUI TU555 .. 
SANSUI TU777 
TELETON GTI01 .., 

TUNER AMPLIFIERS 
ARENA T 1500F .., 
ARENA T 2600 ... 
ARENA T 2700 .., 
ARENA T 9000 .. 
ARMSTRONG 525 .,. 
ARMSTRONG 526 ... 
GOODMANS 3000 ... 
GRUNDIG RTV 600... 
LUX SQ 555... ... 
NIKKO STA 301 .., 
NIKKO ST 501 .,. 
NIKKO ST701 .. 
PIONEER KX 330 ... 
PIONEER SX 770 ... 
SANSUI 200 ... ... 
SANSUI 350 ... ... 
SANSUI 800 -. ... 
SANYO DC60E ,.. 
TOSHIBA SA2600M ... 
ROTEL 130 .., ... 
PHILIPS RH781 ... 
PHILIPS RH69I ... 
TELETON CRIOT ,.. 
TELETON F2000 ... 
TELETON MX990 ... 
TELETON R8000 .., 
TELETON TFS50 .., 

Rec. Retail 
Price 

£36 15 
E56 
E75 
£59 
£25 
£30 
£54 

- 

153 

£59 10 
E65 
£71 10 
£67 
£97 10 

£124 10 
CIE 
£30 
£36 
£36 
£46 10 
£95 10 
£95 
126 
£61 15 
E98 
£98 
£45 

£49 
E59 
£64 
£44 

£59 
£62 17 
E80 
C30 

C00 
C28 
£38 

£44 
152 
£40 

E9 
C£9 
£21 

£82 
£126 

£56 
£67 
E40 
£68 
£39 

E51 

£61 
£77 
£94 
148 12 

£72 
£104 

£97 
£303 

£91 17 
£104 14 

E77 14 
£212 
E187 

C99 10 
£121 17 
£136 

£78 
£160 

£89 10 
£129 
£148 

E99 
£74 
E79 
£74 
£83 
£39 
£51 
E64 
£69 
£79 

0 
0 
0 
0 
0 
0 

0 

0 

7 

18 
9 
0 
0 

0 
0 

0 
0 
0 

0 
10 
0 
0 

10 

9 
9 

0 
7 
5 

2 
9 
4 

I4 

I 

I 

10 0 
9 

13 10 
3 
9 
8 
0 

10 

17 
9 
5 II 

9 
9 

13 
9 

0 
10 

- 

I 

3 II 
12 
8 

1 1 

0 
0 
0 
0 
9 
0 
0 
9 
2 
0 
0 

Discount 
Price 

£29 10 
£47 0 
E62 IO 
£48 0 
£17 0 
E21 10 
£42 10 

£43 10 

148 12 
£53 10 
£57 IO 
£59 5 
£79 IO 

£104 10 
115 10 
E22 10 
£29 0 
E29 19 
139 10 
150 19 
674 10 
£19 19 
651 10 
L79 10 
£85 0 
137 10 

£39 IO 
£48 10 
E52 10 
'L37 10 

E49 10 
E49 10 
£65 0 
123 15 

£20 10 
120 0 
E29 0 

0 £36 IS 
0 £44 IS 
6 £34 17 
0 E7 15 
0 £17 19 
0 £17 5 

170 10 
3 £104 10 

£50 19 
6 £56 19 
0 £32 10 
3 159 10 
0 £33 0 

O L44 10 

9 £52 12 
2 £69 10 

£82 10 
6 137 IO 

0 162 15 
0 £89 10 
0 £82 10 
0 £255 0 
6 C77 10 
3 £87 10 
9 E67 10 
0 £177 10 
0 £149 10 
0 184 10 
I £102 10 

E112 IO 
£63 10 

1129 10 
E69 10 

£105 0 
£120 0 

184 10 
.149 10 
£68 0 
£63 10 
£71 10 
£32 O 
E39 10 
E49 10 
£52 10 
£59 10 

SPEAKERS 
- 

0 ARENA HT7 ... 
0 ARENA HTIO ... 

ARENA 1-IT20 ... 
ARENA HT2I ... 
ARENA HT26 ... 
ARENA HT27 .., 
ARENA HT28 ... 
B & W DMI ... 
B & W DM3 ... 
B & W DM70 .. 
CELESTION Dicton 10 
CELESTION Ditton 15 
CELESTION Ditton 25 
DULCI A53 ... 
GOODMANS Maxim 
GOODMANS 

Magnum K2 
GOODMANS Magister 
GOODMANS MEZZO 

III 
GOODMANS Minster 

per pair ... 
GRUNDIG System 412 
GRUNDIG System 740 
KEF Cresta .. 
KEF Celeste Mk. 2 ... 
KEF Concerto .,, 
KEF Chorale ... ... 
KEF Cadenza... ... 
LEAK 200 ,., ... 
LEAK 300 ... ... 
LEAK 600 ... ... 
LOWTHER Acousta 

PM6 
MORDAUNT SHORT 

MS 100 .. .- 
MORDAUNT SHOR 

MS 600 ... 
PHILIPS RH481 per pair 
SANYO SX -X per pair 
WHARFEDALE Denton 
WHARFEDALE Super 

Linton ... ... 
WHARFEDALE Melton 
WHARFEDALE Dove- 

dale 

0 WHARFEDALE Aire- 
6 dale ... ... 

6 WHARFEDALE Rose- 

0 dale ... 

6 WHARFEDALE Unit3 
0 WHARFEDALE Unit4 

WHARFEDALE Unit 5 

0 
0 
6 
6 
0 
0 PLAYING DECKS 
0 

GARRARD 401 ... 
O GARRARD SL95B ... 

GARRARD SL75B ... 
6 GARRARD SL658 ... 
0 GARRARD 5P25 n. 
0 GARRARD 2025 T/C 
0 

GARRARD GGL 5 9 P.. 
GOLDRING GL75P... 
GOODMANS 3025 ,.. 
THORENS TDI50A 

Mk. II ... 
THORENS TDI50 

AB II ,.. 
THORENS TD125 
THORENS TDI25 AB 
J? T500 ... ... 
Pioneer PLI2AC ... 

STEREO CARTRIDGES 
AUDIO TECHNICA 

AT66 
AUDIO TECHNICA 

. AT2IS ... 
AUDIO TECHNICA 

AT21X ,,, ,,. 
ADC 660 .. ... 
ADC 10E Mk. 11 ,., 
GOLDRING G850 .,. 
GOLDRING G800 .., 
GOLDRING GSOOE ... 
GOLDRING G800 S/E 
GOLDRING CS90 ... 

Rec. Retail 
Price no 19 0 

£22 1 0 
E32 I1 0 
£10 10 
E78 15 
C18 18 
£17 17 
£32 0 
£63 0 

£139 0 
121 3 
£29 0 
£59 17 

E9 9 
£20 15 

£40 2 
£57 0 

£30 18 

£44 18 
£86 7 I 

£176 9 1 

£22 3 

£29 0 
£53 IO 
£34 16 
£38 0 
£23 10 
£27 10 
£45 0 

C45 10 

£36 15 

£57 15 
£22 O 
£37 16 
£37 16 

£45 0 
£29 10 

£39 10 

£69 10 

£57 0 
LI I 19 
£16 0 
£23 10 

£31 14 2 
£45 9 I 

£35 12 2 
£19 6 5 
E15 IS 11 

£11 3 II 

E36 18 
1 9 

2 
£46 18 8 
£37 14 9 

143 12 7 

£47 8 7 
£75 17 8 

£120 3 II 
£36 15 4 
£50 17 II 

£6 4 8 

E8 14 4 

C15 9 I I 

£16 6 6 
£46 4 2 

£6 10 0 
£13 0 0 
E18 17 I 

C26 0 0 
£5 4 0 

Discount 
Price 

£16 15 
118 17 
£27 15 

E9 0 
165 10 
£14 15 
£13 17 
126 10 
£49 l0 

LI17 10 
£17 5 
E23 0 
£45 0 

£8 O 
616 15 

£29 19 
£40 0 

£23 10 

L38 IO 
E72 10 

£145 0 
118 0 

. £22 10 
£42 10 
£29 10 
E32 0 
£17 10 
631 0 
E32 10 

£31 10 

E29 10 

£45 0 
£17 10 
£32 10 
£30 10 

£37 10 
£23 0 

E31 0 

E56 10 

E47 10 
£9 15 

L13 10 
£19 0 

E27 0 
E34 10 
£25 IO 
E15 10 ill 7 

£9 10 
E27 10 
128 10 
137 10 
131 10 

£33 10 

639 10 
659 10 

- £95 0 
£29 10 
141 10 

E5 l0 0 

£7 10 O 

£13 0 0 
£13 IO 0 
E36 10 0 
f5 10 0 
E9 10 0 

£15 10 0 
£19 10 0 

£4 7 6 

GOLDRING CS9IE... 
NEAT 'V70 ... ... 
NEAT V70E... 
PICKERING V15 /AME2 
PICKERING V15 AM2 
PICKERING V15 AC2 
PICKERING VI 15 AC2 
SHURE M3D M ,,, 
SHURE N3D .., 
SHURE M31E ... 
SHURE N3IE .,. 
SHURE M32E ... 
SHURE N32E ... 
SHURE 1444 7 ... 
SHURE N44 7 ... 
SHURE M44E ... 
SHURE N44E ... 
SHURE M55E ... 
SHURE N55E .., 
SHURE M75/6 ... 
SHURE N75/6 
SHURE M75E Type 2 
SHURE M75 EJ ... 
SHURE N75 EJ ... 
SHURE V 15 11 ... 
SHURE VNI5E 

STEREO TAPE 
RECORDERS 
AKAI 4000D ... ... 
AKAI 1710W... ... 
AKAI 1710L ... ... 
AKAI 150D . ... 
AKAI 1800 SD .,. 
REVOX 1104... ... 
PHILIPS 4404... ... 
PHILIPS 4407... ... 
PHILIPS 4408... ... 
SANYO MR 801 ... 
SANYO MR 929 ... 
SANYO MR 939 ... 
SANYO MR 800 

SHARP 7112570 
UHER 4200L ... 
UHER 4400L ,,, 
GRUNDIG TK 147... 
GRUNDIG TK 246... 
GRUNDIG TK 248,,. 
TELEFUNKEN 207 
TELEFUNKEN 20475 

TRANSCRIPTION 
SME 3009 with S2 shell 
SME 3012 with S2 shell 
SME 301 with S CA 

ATI005 Mk. II ... 
GOLDRING L75 ... 
GOLDRING L69 ... 

STEREO HEADPHONES 
AKAI ASE9SE .. 
SANSUI SS2 ... ... 
SANSUI SS20 ... 
TELETON SH30ID ... 
SHARP HPI00 ... 
PIONEER SE 50 ... 
PIONEER SE 30 ... 
PIONEER SE 20A ... 

Rec. Retail 
Price 

£7 16 
£5 
£7 15 

£19 
E13 
£10 

E8 
£7 
£5 

£12 
£9 

£12 
E8 

£10 
£6 

£12 
£10 
£12 
£11 
£16 

E8 
£21 
£19 
£11 
£40 
£16 

DECKS 

£89 
£109 
£109 
E130 
£199 
£204 

£80 
£103 
£136 

£76 
£100 
£110 
£86 

C75 
£162 
£162 

C87 
£128 
£157 
E1 tO 
£124 

ARMS 
£34 
£36.0 
£19 19 
E12 

£9 

£6 
£7 

£16 
E4 
£5 

£19 
£12 

£9 

1 

4 a 
3 

5 10 
17 6 
14 8 
8 0 
B 3 

II 2 
19 5 
5 3 
0. I 

6 9 
3 10 
9 
0 I 

3 10 
19 
12 
13 
6 
6 
9 
2 

15 
13 

10 
0 
0 
2 
0 

15 
0 

15 
5 
0 

16 
0 
0 

0 
4 1 

4 1 

0 
7 
4 
0 
0 

O 0 
0 

0 
10 0 
5 9 

6 0 
4 6 
0 0 
0 0 
7 6 
3 8 
9 6 
9 6 

Discount 
Price 
£6 10 
£4 7 
E6 12 

£16 IO 
EI 110 

£8 
' £6 I 

£6 
E4 

£10 
E7 

I £9 1 

E6 1 

£8 
8 E5 

I L9 
£8 

5 £10 1 

4 £8 
6 113 
9 £6 1 

2 £17 
I £16 
4 £8 1 

0 £29 1 

6 £14 1 

AND 

f72' 1 

£89 I 
189 1 

£109 I 
1165 
£184 1 

£67 1 

E87 
£110 

£67 I 
£86 
£91 1 

£75 
/43 
£60 1 

£130 
£130 

£72 1 

£109 
£120 

E95 
£105 

E27 
£29 

EI6 5 
£9 19 
£8 

£5 1 

£6 I 

£13 
£3 1 

14 1 

£15 
£10 

£7 

0 0 
0 0 

0 
6 

5 0 

THORENS TDI50 AB 
with TX II Cover 
fitted with Shure 
M55E wired to 
phone plugs ... £64 8 0 £52 10 0 

GOLDRING GL75 with Goldring plinth and 
hinged perspex cover ready fitted with Gold - 
ring 800E cartridge ready wired 'to 5 pin din 
or phono plug. Rec. Retail price £67.19.10. 
Discount price £54.0,0. 

GOLDRING GL69 Mk II with Goldring 
and hinged hinged perspex cover ready fitted 

with Goldring 
plinth an800 

cartridge ready wired to 
5 pin din or phono plug, Rec. Retail price 
£50.11.9. Discount price £41.10.0. 

All goods are in manufacturer's sealed cartons and are insured against loss or damage in transit. Guaranteed "by return" service. Carriage 10/- for 
speakers & stereo tape recorders. 7/6 for amplifiers, tuners, playing decks, tape decks. 5/- for cartridges, headphones and transcription 
arms. Send cash /cheque with order. Personal callers very welcome. 9.30 am -6 pm. Monday to Saturday. Thursday t day closing. 

Smith's Radio Service (Wolverhampton) Ltd. 
Mail Order Department, 26 Victoria Street, 
Wolverhampton, Staffs, Tel Wolv. 29246 

781 
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LOW COST ELECTRONIC AND SCIENTIFIC 

EQUIPMENT AND COMPONENTS 

BRAND NEW HIVAC NUMICATORS 
IFig. size 16mm. 
Cold cathode gas filled in line 
0-9 digital display tubes. Long 
life expectancy. Minimum strik- 
ing voltage 180V. Side reading 
Type XN 3, XN 7, XN 12 and 
XN 23. Specify amber, clear or 
red. Price 18/6 each. P. & P. 2/6. 

KEYNECTOR 
Connects anything 
electrical in seconds 
without plugs or 
sockets. No more 
worries about danger- 
ous live wires. Now 
you can make electrical connections 
safely, in seconds with the revolutionary 
new Keynector. Cuts out plugs, sockets 
and saves time. A hundred different 
uses in the home, and a must for the 
do -lt- yourself enthusiast. Only 46/6 
plus p. and p. 5/-. Or send for a leaflet 

LAMPS 
250V, 15W, MBC. Panel lamps. Ideal 
making up displays, etc. Length 25-in. 
x 1 }in. dia. Special offer, 10 for 61. 

P. & P. 5/ -. 

SYNCHRONOUS MOTORS 200/250V 
50Hz. self starting. Model S7 1 RPH 
30 / -. Model S7 1 RPM 80/ -. Clock 
Motor 2 RPH 20/ -. Type MA 23 Low 
Torque Hysterosis Motors. 1/60 RPM 
1/20 RPM. 1/12 RPM. 1/5 RPM. 
15 RPM. 25/- each. Fitted one -way 
clutch 1/12 RPM. 1/6 RPM. 1/4 RPM. 
1/3 RPM. 30)- each. P. & P. on any of 

above 5/- each. 

NEW COMPLETE TELE- 
PHONE DIAL ASSEMBLIES 
Clear Perspex dials -no 

markings. 20/- each. 
P. & P. 5/-. 

HIGH SPEED IMPULSE COUNTERS 
by Davis, Wynn & 

Andrews. 41n. dial 
and pointer registers 
up to 100 and 4. 
digit counter, both 
manually re- settable. The dell - to the 
counter is by air inverse escapement no 
that there is no loading of the pointer 
mechanism when digits are changed 
and adjustable pawls are unnecessary. 
Coil resistance 100 ohms for nominal 
volt operation, but the device works 
reliably from 20 volts at rates up to 
10 impulses /sec. In circuit with a 
thyratron or neostron counting rates 
up to 100 impulses /sec. are possible 
provided pulse width is restricted to 
keep mean current to 100mA. Brand 
new in individually sealed boxes. 
Price 86.0.0. P. & P. 7/6. 

LINEAR THYRISTOR CONTROLLED 
LIGHT DIMMER -BRAND NEW 
High grade full 
wave bridge circuit 
gives linear control 
of light brightness. 
Ideal for controlling 
room lighting and 

c. /d.c. commuta- 
tor motors fitted to portable el .ctrl 
hand [trills. Fits standard tin. co duit 
box. 240V, 50Hz, 600W. Price 59/6. 
P. & P. 2/6. 

RESET TIMERS -ACRO TIMER BY 
HAYDON 
Synchronous motor driven timer pro- 
viding manual adjusted delay. Delay 
time is set on graduated dial. Press 
button closes contact and drives motor 
wnich drives an arm until it actuates 
the load switch. The cam then returns to 
initial position for repeat action. Various 
ranges available. 230V 50IIz Load 
contacts 15A 1300' 

RIGHT ANGLED GEAR BOXES Suit ble for rotating transmitter aerials 

Gear boxes give a drive of 
14.5:1 at right angles to the 
Input. Driveable through 
the 1/p shaft only. Dimen- 
sions 4" wide, 35' deep. 
4f' high. Robust construc- 
tion in cast iron. Price 69/6. 
With pulley and ball race 
shaft mountings. 
Price 79/8, carr. 15/ -. 

MINIATURE SQUARE COUNTER 
6 DIGIT 
By V seder Root. Rotary ratchet type, 
adds 1 count for each 365 movement of 
shaft. 9/6 plus 2/6 P. & P. 

ELECTRIC CLOCK MOTOR 
NEW 200 -250V, 50Hz, 2W. Synchron- 
ous induction motor. 2 revs. per hour. 
0/P shaft, fin. dia. x fin. long. Clock- 
wise rotation. Three -holed mounting at 
120" on tin PCD. Price 20/ -. P. & P. 5/ - 
DELAY LINE 

2microsecond, 4,000 ohm, Type MON 
484D. Length 2 }in x fin x fin. 

Encapsulated module. Price 80 / -. 
P. & P. 5/ - -. 

AVOMETERS 
These well -known portable test instru- 
ments have been overhauled and are 
offered complete with leads, crocodile 
clips and prods. Model HR2 /HRM 
20,000ohm /V d.c. 1,000ohm, V a.c., 
616.10.0. Model 7, 615.10.0. Model 48A, 
£12, Model 47A, £12, Model 40, P. & P. 
on any of above U. Model 47A or 48A 
(dependent upon availability) complete 
with voltage multiplier for 480V and 
3,600V. Current Shunts for 120A and 
480A. Current Transformer for 20A and 
60A. In special wooden box, £15.10.0 
Carriage £1. (N.B. Model 47A and 48A 
are similar instruments.) 
AVO Cases. Leather £1 P. & P. 5/-. 
Wooden box to take ureter only, £1. 
P. & P. 7/6. 

STOCK CLEARANCE 
Supplied in "as is conditioned" 
Oscilloscope 3olartron D.30O £10.0.0 

Furzehill 0 /100 69.10.0 
Furzehill 0 /110 611.10.0 
Aimee 249 610.0.0 
Airmec 723 610.0.0 

L.C.R. Bridge Wayn Kerr B121 
£12.10.0 

L.C.R. Bridge B.P.L. VB02 612.10.0 
Crystal Calibrator Marconi 

TF 723A £15.0.0 
Multhneter AC /DC Sangamo 

Weston E722 68.10.0 
Safety Ohmeter Eyershed and 

Vignoles 65.0.0 
Bridge Oscillator Airmec 703 65.0.0 
L.F. Oscillator Dawes G 420 £7.10.0 

SLIDER SWITCHES 
250V IA D.P.S.T. Flush mounting 
Size L 13/8" W 5 /8" 15 for £1.5.0 p. & p. 

free. 

MINIATURE MOVING COIL 
RELAY SIIS 

By Sangamo Wes- 
ton, suitable for 
D.C. circuit. A high 
sensitivity relay 
more sensitive than 
the electromagnetic 
type. Single Coil 
Resistance. 310 

micro amp, 315 Sl. List price £4.10. 
Our price 10 / -. P. & P. 3/ -. 

BRAND NEW MOVING COIL DC 
TEST METERS 
Compact and portable. W 2 } ". H 15 ". 

D 3 ". In black plastic case. Available 
as follows: 3 -0 -3 Volts. Prod on Base. 
0 -15 and 0 -300V Dual Range Voltmeter 
0.3 and 0 -300V Dual Range Voltmeter 
0.7.5 Amps Ammeter. Our Price 21.10.0 
each. P. & P. 5/ -. 

PANEL LAMPS. 
Robust superior design, b' dia. to fit 
3" hole. 1" O/A Length. Available Red 
or Green. 15 for 80/ -. P. & P. 5/ -. 
With Press to Test facility. 5" dia. to 
fit 0" hole. 15" O/A Length. Available 
White or Red. 12 for 80/ -. P. & P. 5/ -. 
Both types take 6nrm Midget Flange 
Bulbs. 

ELECTRONIC BROKERS (Dept. P.W.) 49 -53 PANCRAS ROAD, 

LONDON N.W.I Tel. 01- 837 7781 Telex. 267307 

OPEN MON-FRI,9-6pm 
782 

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. & G. Telecommunication Techns'. Certs. 
C. & G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
Radio operator Certs 
General Certificate of Education, etc.. 
Now available Colour T.V. Servicing 

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 -all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
or full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL 

CORRESPONDENCE SCHOOLS 

EST. 1891 

Dept. 17I, Intertext House, Stewart% Road, London, S.W.8. 

Please send me the ICS prospectus -free and without obligation 

(state Subject or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS .. , 

AGE OCCUPATION 1/71 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 



HARVERSONIC SUPER SOUND 

10 + IO STEREO AMPLIFIER KIT 

NEW IMPROVED MODEL WITH HIGHER OUT- 
PUT AND INCORPORATING HIGH QUALITY 
READY DRILLED PRINTED CIRCUIT BOARD FOR 
EASY CONSTRUCTION 

A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
ransistom including Silicon Transistors in the first fiv 
tages on each channel resulting in even lower noise 
evel with improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Output stage for any 
speakers from 5 to 15 ohms. Compact design, all parts 
supplied including drilled metal work, high quality 
ready drilled printed circuit 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; 
Power output: 14 watts r.m.s. per channel into 5 ohms. 
Frequency response ± 3dB 15- 30,000 Hz Sensitivity: 
better than 80mV into 1MI2. Full power bandwidth: 
±3dB 20- 14,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to - 16,1B. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12 "w. x 8 "d. x 2$"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 3/6 plus large S.A.E. 

PRICES 
AMPLIFIER KIT . .. £10.10.0 P. & P. 3/- 
POWER PACK KIT .. £3. 0.0 P. a P. 5/- 
CABINET .. .. .. 03. 0.0 P. & P. 5/- 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested £20.10.0. Post Free 
Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks, etc.) 
and will then provide mixing and fading facilities for esed- 
lum powered Hi Fi Discotheque use, eta. 

FANTASTIC 'POLY PLANAR' 
WAFER -TYPE, WIDE RANGE ELECTRO- 
DYNAMIC SPEAKER 
Size only 111" x 141> x 1 -jr" deep. Weight only 19 ozs. 
Can replace cone speakers in any application and is 
particularly useful for those with limited space. 
Extremely rugged and shockproof. Operating 
temperature -20 °F to 175 °F. Power handling 10 
watts rms (20 watts peak). Impedance 8 ohm only. 
Response 40 Hz -20 KHz. Can be mounted on ceilings, 
walls, doors, under tables etc. and used with or 
without baffle. 
Send S.A.E. for full details. ONLY £5.15.0. each 
P. & P. 5/- 

MAGNAVOX DESK TYPE MOVING COIL MICROPHONE 
Medium imp. Brand New. Special Price 42/- p. & p. 2/ -. 
SINGLE HEADPHONE 
With aluminium headband. Approx 230 ohm 5/- 
P. & P. 1/6 
CRYSTAL MIKES. High imp. for desk or hand use. 
High sensitivity, 18/6, P. & P. 1/6. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 21/ -, P. & P. 1/6. 
HIGH IMPEDANCE DYNAMIC STICK MIKES. 
High sensitivity, 39/6, P. & P. 2/6. 

HONEYWELL MICROSWITCHES. S /P. 0 /0. Push button 
action. Rating 250v. AC at 15 amps. Size approx. 
1{ x 5 x }fn. 6)- 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 /se 
I.E. Site appox. 2 x 1 X 15. Only 8/6. P. & P. 2/6. 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Braes. Extends from fin. to 229ín. approx. Maximum 
diameter 5in. 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 -60v. 
half wave at 1 amp. or 10 -0 -10, 20 -0 -20, 30- 0 -30v. at 
2 amps full wave. Size 3in. long x 35in. wide x 3in. deep. 
Price 35/ -, P. & P. 6 / -. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9 -0 -9 at 500mA. 14/ -. P. & P. 2/6. 
Pri. 200/240v. Sec. 12 -0 -12 at 1 amp. 17/0. 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 500rnA. 
12/6. P. & P. 2/6. 
BATTERY CHARGER TRANSFORMERS. 200/240v. in- 
put. Nominal output for 6 or 12v. batteries 3 amps. Size 
approx. 3" x 29" x 21 ". Brand New. Price 21/ -. P. & P. 5/ , 
HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 X -join. FIVE for 10 / -. P. & P. 2/ -. 

SPECIAL OFFER ! 

HI -FI LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with most 
attractive Tygan- Uynafr front. Size 169" high x 109" 
wide x 6" deep. Fitted with E M I Ceramic Magnet 
13" x 8" bass unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. Available 3 or 
8 or 15 ohms impedance. 

OUR PRICE f8.8.0. Care. 10/- 

Also available in S ohms with EMI 18" x 8" bass 
speaker with parasitic tweeter 06.10.0, Carr. 10 /- 

LOUDSPEAKER BARGAINS 
3' 4 ohm 10 /- P. & P. 1/6. 51n. 3 ohm 16/ -. P. & P. 3/- 
7 x 4in. 3 ohm 21/ -, P. & P. 4/ -, 10 x fin. 3 or 15 ohm 
36/ -, P. & P 6/- EMI 8 x 5in. 3 ohm with high 
flux magnet 26 / -. P. &. P. 4/- E.M.I. 130 x 8in. 3 ohm 
with high flux ceramic magnet 42/- (15 ohm 45/ -), P. & 

P. 6 / -. E.M.I. 13 x 8in. 3 or 15 ohm with two inbuilt 
tweeters and crossover network 4 gns.P. & P. 6 / -. 
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Hiflux ceramic ferrobar magnet assembly £5.10.0. 
P. & P. 7/6 Guitar models: 25w. £6.10.0, 35w. 28.10.0. 
E.M.I. 35in. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available in 3 or 8 or 15 ohms 18/6 
each. P. & P. 2/6. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling, 3 or 15 ohm 37/8, P. & P. 6 / -. 
36 OHM SPEAKERS 3in. 141 -, P. & P. 2/6; 

HI -FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- 
muffs. Wired and fitted with standard stereo fin jack 
plug. Frequency response 30- 15.000Hz. Matching 
impedance 8 -16 ohms. PRICE 59/ -. P. & P. 3/ -. 

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 11" x 11" x 5 ". Brand new complete 
with instructions. Price 17/8 P. & P. 2/6. 

BRAND NEW E.M.I. LIGHTWEIGHT PICK -UP ARM 
WITH ARM REST, (as above.) Fitted mono t/o etylu 
and cartridge for LP /78. ONLY 20/ -, P. & P. 1/6. 

QUALITY RECORD PLAYER AMPLIFIER MK I 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84 
and rectifier. Separate Bass, Treble and Volume controls 
Complete with output transformer matched for 3 ohm 
speaker. Size 71n. wide x 3in. deep x bin. high. Ready 
built and tested. PRICE 75/ -. P. & P. 6/ -. 
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 MK II. 
Uncut motor board size 14i x 12in. clearance 2in. below, 
5 5in. 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 8in. PRICE 79/6, P. & P. 9/6. 

10/14 WATT HI -F1 
AMP ER 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 hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -1515 speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
2/6 (Free with parts). All parts sold separately. ONLY 
27.19.6. P. & P. 8/6. Also available ready built and tested 
complete with std. input sockets, £9.19.8. P. & P. 8/6. 

DE LUXE STEREO AMPLIFIER A.C. mains 
200 -240 v. 
U s i n g 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
f jest ion 
giving ade- 
q u a t 
smoothing 
with negli- 
gible hum. 

Falve line up: -2 x ECL86 Triode Pentodes. 1 x RDA 
as fu I wave rectifier. Two dual potentionmeters 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. 
mately 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 11 "w x 4 "d. 
Overall height including valves 5 ". Ready built and tested 
to a high standard. PRICE 28.18.6 P. & P. 8/ -. 

4 -SPEED RECORD PLAYER BARGAINS 
Maine models. All brand new in maker's packing. 
LATEST B.S.R. C109/A21 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge 26.19.6. Carr. 6/6. 
With stereo cartridge 27.19.6. Carr. 6/6. 
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic 
cover. 25.15.0. complete P. & P. 8/6. 
LATEST GARRARD MODELS. All types available 1025, 
2025, SP25, 8000, AT60 etc. S.A.E. for latest Prices 
PLINTH UNITS cut out for Garrard Models, 1025, 2025, 
2000, 3000, 3500 etc. With rigid transparent plastic cover. 
Special design enables above models to be used with cover 
in position. Also suitable for housing AT60 and SP25. 
OUR PRICE 25.15.0 complete. P. & P. 8/6. 
LATEST ACOS GP91 /1SC mono compatible cartridge with 
t/e stylus for LP /EP /78. Universal mounting bracket. 80/-. 
P. & P. 1/6. 
ACOS HI -G Single sided mono cartridge for LP & EP. 
ONLY 10/- Post Free. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 02.10.0. P. & P. 2/ -. 
Also available fitted with twin Diamond T/O stylus for 
Stereo LP. ONLY £8. P. & P. 2/ -. 
LATEST RONETTE T/0 STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. 82/6. P. k P. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records 
on mono equipment. Only 30/ -. P. & P. 2/ -. 
HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TA1 
Peak output 
in excess of 
11 watts. All 
standard 
British com- 
ponente- 
Built on 
printed cir- 
cuit panel 
size 6 x 3in. Generous size Driver and Output Trans- 
formers. Output transformer tapped for 3 ohm and 15 ohm 
speakers. Transistors (GET114 or Si Mallard AC1281) 
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 2/6 (Free with Kit). All parts sold separately. 
SPECIAL PRICE 49/6. P. & P. 3/ -. 
Also ready built and tested, 55/ -. P. & P. 3/ -" 

3 -VALVE AUDIO 
AMPLIFIER HA34 MK IL 
Designed for Hi -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 71" w. x 4" d. x 
45" h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 40, watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 

fred and tested for only 24.15.0. P. & P. 6 / -. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 79/6. 
P. & P. 6 / -. 

BRAND NEW TRANSISTOR BARGAINS. GET 15 
(Matched pair) 15/ -; V15 /lop 10/ -; OC71 5 / -; OC76 
8/ -; AF117 3/6; 2G339 (NPN) 3 / -. 
Set of Millard 6 transistors OC44, 2 -OC45, AC128D 
matched pair AC128 25/ -: ORP12 Cadmium Sulphide 
Cells 10/8. All post free. 

VERY POWERFUL COMPACT MOTOR 
For 12v. D.C. operation. Off load consumption approx. 
100mA. Totally enclosed. Quiet in operation with high 
starting torque. Overall size approx. 11 "L x 1;" dia. 
Free shaft fa" dia. x { "L. Ideal for Model Makers, etc. 
ONLY 7/6 each P. & P. 1/- 
3 or more post free (A few 6v. versione also available) 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 obses. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 7in. wide 
x 3in. deep x bin. high overall. AC mains 200/240v. 

Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
FEW ONLY. P. & P. 
BARGAIN PRICE - 6/- 

Open 9 -5.30 Monday to 
Saturday 
Early closing Wed. I p.m. 
A few minutes from South Wimble- 
don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01 -540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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This fantastic new Astrad Auriga Russian 
6 waveband portable radio, designed for 
world -wide reception, will probably make 
your present radio seem like a " crystal 
set!' Far better than any other 8 wave radio 
that even they have produced! Complete with 
optional battery eliminator for both battery 
and mains usel We are almost giving them 
away at only £13.19.6 -a mere fraction of 
even today's Russian miracle price! In 
fact we challenge you to compare the per- 
formance and value with that of 39; gns. 
radios! * You just can't lose, we'll re- 
fund your money instantly if you are not 
astounded! Purer and sweeter tone than 
ever! Wider band spread for absolute 
" pin -point " station selection! Yes, the 
Russians have really surpassed them- 
selves this time. proving once again their 
fantastic ability in the field of electronics and 
brilliantly reflecting their advanced micro- 
circuitry techniques in the field of space 
communications. YOU GET THIS AMAZ- 
ING SET AT A PRICE THAT BEARS NO 
RELATION TO ITS TRUE VALUE! Yes. 
II separate wavebands, incl. Standard. 
Long, Medium and Short Waves to cover 
the entire world! Unique side control 
waveband selection unit gives incredible 
ease of station tuning! Thousands of 
different transmissions, and stations, at 
your fingertips 24 hours a day, including 
ships at sea and messages from all over the 
world- nothing is secret! You most hear it 
to believe it! Superb, sweet tone -con- 
trolled from a whisper to a roar that will fill a 
hall! Genuine push -pull output! Separate 
ON /OFF volume and Treble/Bass tone con- 
trols. Press -button dial illumination I Take 
it anywhere -runs economically on standard 
batteries (obtainable everywhere) or through 
battery eliminator from 220/240v. A.C. mains. 
Internal ferrite rod plus built -in telescopic 
aerial. It's also a fabulous CAR RADIO_ 

(OR WITH MAINS/BATTERY ELIMINATOR 20Uexha) requires no additional aerial. UNIQUE! 
Black and Chrome finish case. SIZE 11ín. x 
tin. x 3 }in. overall approx. Magnificently made to give years of perfect service. With WRITTEN GUARANTEE, simple t operating instructions and circuit diagram. ONLY £13.19.6 (with mains /battery eliminator 20/- extra.) Post t /6d. 

*COMPARE Batteries 5/- extra. Can also be used through extension amplifier or tape recorder or public address. Send or call, *COMPARE 
but HURRY! 

RUSSIAN WORLD BEATER! 

TEMÁGIC: BATTERY /MAINS! 

WAVEBAND 
lOT S2DIODES 

PLUS 2 DIODES 
PORTABLE RADIO 

/ lillllll' i..Vní 
fur 

WQlo 
THOUSANDS 

RECEPTION TRANSMISSIONS, 

AND STATIONSTHEWORI.D OVER! 

TTEiE13.19.6 O BOX POST ETC. 8'6 

What a wonderful gift SHOPERTUNITIES save you £££'s & ££'s! IT'S PERFORMANCE with 
Order 
DEPARTMENT 

by to: 
WP/2 39 i nn 

RADIOS/ DEPARTMENT WP /2 
Il,/) J 

164 UXBRIDGE ROAD (facing Shepherds Bush Green), LONDON, W12 8AQ (Thurs. 1, Fri. 7). Also 37 -39 High 
Holborn, London, WCI (opposite Chancery Lane). (Wed. I , Thurs. 7). Both Monday to Saturday 9 a.m. 6 p.m. 

SHOPERTUNITIES LTD L 

Pa9Lcgkt1Zobbet! 
Not quite but compare our prices. 

This is a once in a lifetime offer. 
Unbeatable value. 

Plinth and Cover 
£4. 18. 0. p & p 10/- 
Suitable for AT60 SP25 
3000 2500 3500 
Plinth produced in a 

superb finish with clear 
Perspex cover 
Spindle can be left in 

Speaker Enclosers £4.18. 0. position with cover on 
p &p8 /- 
Size 13' /zx10x4' /z 

This cabinet is of outstanding 
value produced to a superb fin- 
ish and takes up to 6" speaker 

These products are manufactured 
to a high standard of craftsman- 
ship and carry our full Money 
Back Guarantee. 

Order while stocks last or before 
the "Robbery ". Make money 
orders or cheques payable to 

L.T.1. at HIGH STREET UPPER LAMBOURN BERKS 
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multi- drawer storage units 
NEW! HANDY! TIDY! I- N- T- E- R- L- O- C- K -I -N -G 

Newest, neatest system ever devised for storing 
small parts and components: resistors, capacitors, 
diodes, transistors,etc. Rigid plastic units, interlock 
together in vertical and horizontal combinations. 
Transparent plastic drawers have label slots - 
removable space dividers. Build up any size 
cabinet for wall, bench or table top. 
BUY AT TRADE PRICES! 
SINGLE UNITS (Sins x 2 }ins x 2 }ins) 
Usually 2/6 each. Our Price 24/- dozen 
DOUBLE UNITS (Sins x 44ins x 2 }ins) 
Usually 4/6 each. Our Price:401 -dozen 
PLUS QUANTITY DISCOUNTS! 
Orders ES and over Deduct II- in the £ 
Orders CIO and over Deduct I /6 in the E 
Orders E20 and over Deduct 2/- in the E 

Packing/Postage /Carriage: Add 6/- to 
all orders under £3. Orders £3 and over, 
Packing /postage/carriage free 
Quotations for Larger Quantities 

/VORYET LIMITEO tDep. PW 1 ) 31 ALBERT RD. 
HÉNDONLONDON NW4 

A place for everything 
Everything in its place! 

COMMUNICATIONS RECEIVER 
'Practical Wireless' Dec. 1970 

Complete kits of specified parts. 
S.A.E. for detailed parts price list. 

OTHER W. CAMERON DESIGNS: 
F.M. Tuner (P.W. Feb. 1969) Complete kit, £8.4.6 
F.M. Stereo Decoder (June 1970) Complete kit, £4.15.6 
Stereo Amplifier (P.W. Jan-Feb '68) S.A.E. for list. 

C. & D. ELECTRONICS 
1, Neville Road, St. Lukes Cross, Sunderland. 

SR4 6QT 



Selections from FELSTEAD ELECTRONIC'S 
Winter List (Sent free for stamped addressed envelope to address below: - 
Transistors & c. AC126 2/8. AF115 3/ , AF116 3/ -. AF117 4/ -. 0A5 1/8. OA10 1/8. OASI 
118. OASS 1/6. 0023 6/8. 0025 6 / -. 0C26 7/8. 0028 8/8. -0035 8/6. 0044 2/9. 0C45 218. 
0071 2/6. 0072 2/8. 0075 2/6. 0081 2/8. 0081D 2/6. 0082D 2/6. 00170 4/ -. 00171 2/6. 
Many more in list. S.D.R. BY100 S00piv 2/10. Amp series: BYZ13 300 piv 4/ -. BYZ12 
600piv 5/ -. BY211 900piv 6/- BYZ1O 1200piv 7/ -. (Charges 1/- upto I1, paid for 12 and 
over.) Sub -Min Transformers: OUTPUT (3(2 for 0072, & e) 2/9 DRIVER 3/ -. (Upto 6 
either 1 / -). MULTIMETER. Our famous 20000 I2per V 24.12.6 (2/6). Details and other in 
list. 
SOLDERING IRON. Slim, modern, British high -speed S;", all parts replaceable, highest 
quality,fullguarantee: 21/- (l./6). DIAMOND STYLE Replacements for BSR TC8 /LP,TCS /S, 
TO8LP /STEREO; COLLARO 'O': RONETTE BF4OLP: GARRARD GC2 /LP and 008/ 
LP: ACOS GP65 /67. all at 7/8. (1/ -) ACOS GP73, GP91: BSR ST4 (ST3, ST5), ST8 (ST9): 
SONOTONE STA, 9TA, 9TAtIC PHILIPS AG3306, 3060 (3063, 3066, 3301, 0302, 3304) 
all at 15/- (1 / -). All are of the very highest quality. Double Diamond: ST4 (ST3, ST5); 
ST10 (STO, ST8): 9TA, 9TAHC, 3006, GP91 (For GP92, GP93, GP94 cartridges): GP9100 
for all GP91 -SC cartridges; All at 30 /- each (1 / -). PICK -UP CARTRIDGES All standard fit- 
tings and stylii. MONO 0P67/2 15/- STEREO -COMPATIBLE (MONO) GP91 /SC 
STEREO GP93 25/8. STEREO CERAMIC GP94 88/8. SONOTONE STEREO 9TAHC 
(DIA.) 47/8. GOLPETEO G850 97/6. G800 £8.10.0. G800E 218.10.0 G800 SUPER E 619.10.0 
(1 /- all types), Reg. Poet 4/ -) STYLII FOR ALL ABOVE TYPES, including GOLDRING 
available. RECORDING TAPE. Still the finest quality British Mylar available: Standard 5" 
600 ft. 7/3 51" 900 ft. 10/- 7" 1200ft. 11/8. LONG PLAY 5" 900 ft. 10/- 51" 1200ft 11/3 r 
1800ft. 18/- (1/3 on 5" and 50" 1/6 on 7 "). MICROPHONES Crystal Mic 91, hand /desk 18/3. 
MIC45 Curved metal handgrip 20/ -. C2121 Grey hand /desk 10 /8. Stick '60' 20 /3 CM70 "Pla- 
net" machined metal tapered stick type with neck cord, adaptor to fit floor stands 29/6 (All 
1 /6) LAPEL (or hand) with clip 8/8 (1 / -). All are fitted with leads. Dynamic. Cream hand/ 
table MINT 15/8 (1/6) MS10, 50K II for desk, tapered, with base and slide -out adaptor 
39/8 M611, Similar, but fixed on swivel swan neck to switch -fitted base 42/8. (Either 2/6). 
Type 209 Cardioid ball, 50K /600 Q , omni -dir., built -in vol. control, on /off switch, special 
lead, handle (as good as money can buy) £8.6.0. DM160, Non -Dir. Ball, 50K n, switch, 
cable, adaptor 77/6 (5/- either). MICROPHONE INSERTS. Dia., 1.75" OR 0.9" either size 
5/6 (1 / -). EARPIECES with lead & min. jack plug (2.5 or 3.5mm, state which) Magnetic 
1/9 Crystal (3.5 only) 4/9. (Upto 3 for 1/- on any). HEADPHONES De luxe STEREO 8 -16 
ohms, 47/84. Same, fitted vol. control each earpiece, 87/6. Both have lead and stereo 
jack plug. (3 / -). High Res. 2000 ohm. Adjustable 18/8 (2/ -) SPEAKERS. 12" ROUND, 
fitted tweeter, 3 or 15 Cl (state which) 87/6 (5/6) or for Stereo 80 /- pair, carr. paid. 20" 3 
OR 8 tiZ (state which) 7/8 (1/ -) 2l° powerful transistor replacement, high ohms 8/- (1/-). 
EMI 13" z 8 -, 3, 8 or 1552 (State which) 42/8 (4/6): with single flared para. tweeter cone 
8 or 15 0 (state which) 45/8 (4/6): with two tweeters and cross -over network 75/- (5/ -). 
VIBRATORS. Genuine Plessey 12v.4 pin non -synch. 12111D4, 21" ex. pins 5/8. Am. 12v. 
4 -pin. non- synch. 7 /16ths. longer, 4/8 12v. 7 -pin Synch. (12SR7) 12/8. 6v. 7 -pin. Synch. 
(6SR7) 12/8. (All types 1/- per vibrator). CONNECTING WIRE. Packs of 5 cools asstd. 
cols, ea. coil 5yds. Solid core 2/9 (1/ -). Flexible 8/3 (1 /3.) Super thin for transistor wiring 
3/3 (1 / -). PICK -UP WIRE. Super thin twin flex. screened and sheathed 1/8 yd. (1/- upto 
6yde. -over, free.) RETRACTABLE Flex. Leads. (Gullies) Eft. phono plug ea. end 4/8. 12ft. 
7/9. Eft. phono plug / phono socket other end 5/- 17ft 8/6 (1/- per lead, all types). SEND SAE 
for full free lists- Teleton and. small 3w and 70w trans. amplifiers, Electrolytics, Vol. 
Controls, all types of radio switches, car and portable expanding aerials, Meters, Test 
prode, all types of Brit. & cont., standard and min. plugs and sockets, SDR's, Thyristors, 
eroe. clips (various), terminals, etc. etc. and many 'Special Offer' lines at lowest possible 
prices.. 

FELSTEAD ELECTRONICS, (PW38) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Cash with order only. No COD or Caller Service. Charges (Min. 1/ -) in brackets after all 
items. Regret Orders under 5/- unacceptable. SAE please for enquiries Overseas order s 
welcomed -lists free. 

M. & B. RADIO 
38 BRIDGE END, LEEDS 1 

Telephone: 0532 -35649 

GEIGER COUNTERS. Well known contamination meter comprised 
of main unit fitted with meter, probe and lead. Supplied complete 
with carrying haversack in good clean condition less batteries. 65/- 
plus 10 /- pp. A self contained hand held model less batteries. 62/6 plus 
5/- pp. 
RF24 UNITS. Well known unit used for 10 -15 -20 metre converters. 
Good clean condition 15/ -. Rough appearance but serviceable 10 / -. 
Both plus 4/6 pp. 
RECEIVER TYPE 78. 2.4 to 13Mc /s receiver unit requiring output 
stage and p.s.u. in rough condition but ideal for breakdown. Each one 
contains a 100Kc /s crystal. 30/- plus 6,f- pp. 
TRANSISTOR INVERTERS. 
MODEL 1. 12vdc input. 270vdc at 150mA approx. output. £3 -5 -0 
plus 4/- PP. 
MODEL 2. 12vdc input. 330vdc at 330mA approx output. £5 -15 -0 
plus 5/- p.p Both models new. 
455 Eels TRANSISTOR FM I.F PANELS. Brand new 6 transistor 
panels but faulty, usually low in gain. 12/6 each plus 1/6 pp. 
10.7Mc /s TO 455Kc/s CONVERTER PANELS. Transistorised con- 
verter panel supplied in used tested condition complete with 11.155Mc /s 
crystal. 10/- plus 1/- pp. 
BNC PLUGS. New 2/6d each plus 9d pp any quantity. 
HC6U CRYSTAL SOCKETS. 3 for 2/6d plus 9d pp any quantity. 
60 UNMARKED UNTESTED TRANSISTORS. 5/- plus 1/- pp. 
60 UNMARKED. UNTESTED DIODES. 2/6d plus 1/- pp. 
TRANSISTOR MODULATOR FRONT END. Brand new 4 tran- 
sistor modulator pre -amp panel 44" x 2k ". Fitted with preset mie gain 
control and mod filter. Originally used to drive an NKT404 which 
drove a pair of NKT404s. Supplied with circuit of complete modulator. 
22/6d plus 1 /6d pp. 
RECEIVER TYPE R1933A. 18 miniature valve vhf receiver. Requires 
power unit and external oscillator to complete. Ideal 2 or 4 metres 
45/- each plus 6/- pp. 
TRANSISTOR AUDIO DRIVER AND MUTING PANELS. Set of 
3 transistor panels. Audio driver panel with audio gate. Mute drive 
panel. Mute panel with schmitt trigger circuit to switch the gate on 
the audio panel. Plus b/p ffiter. 30/- plus 3/- P.P. Less b /pfilter22 /6 
plus. 
ELECTRO MAGNETIC COUNTERS. 4 Digit counter GPO style. Used 
but tested. 5/- each plus 1 /6d pp. 3 for 12/6d plus 2/6d PP. 

If you're a telecommunications 
man and match up 

to the qualifications below 
cut yourself into a slice of 
Britain's future 

IBecome 
a 

Radio 
Technkian 
in the fast -growing world of 

1 Air Traffic Control I Please send me an application form and 
details of how I can join the fascinating world of 
Air Traffic Control Telecommunications 

i 

i 

i 

I 

Name 

PWT/E2 

To: A J Edwards, C Eng, MIEE, 
The Adeiphi, Room 705, John Adam Street, 
London WC2N 6BQ. 
marking your envelope 'Recruitment ® N - W - - - 
Sending this coupon could be your first step to 
a job that's growing in importance every year. 

The National Air Traffic Control Service needs 
Radio Technicians to install and maintain the vital 
electronic aids that help control Britain's 
ever -increasing air traffic. 

This is the kind of work that requires not only highly 
specialised technical skills but also a well developed 
sense of responsibility, and candidates must be 
prepared to undergo a rigorous selection process. 
Those who succeed are assured a steadily developing 
career of unusual interest and challenge. Starting 
salary varies from £1044 (at 19) to £1 373 (at 25 or 
over): scale maximum £1 590 (higher rates at 
Heathrow). There is a good annual leave allowance 
and a non -contributory pension for established staff. 

You must be 19 or over, with at least one year's 
practical experience in telecommunications, 
('ONC' or 'C and G' qualifications preferred). 

NATCS 
National Air Traffic Control Service 
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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 £6 Os. 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, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, E.C.4 for insertion in the next available issue. 

MISCELLANEOUS 

- NEW LOW PRICE - 
Brand New and Individually Tested Tran- 
sistors supplied unmarked, but packed 
separately for indentification and guaranteed 
to be within their correct specification or 
money refunded. All at 1/9d. each or 

Any 16 transistors for only LI. 
ACY22 BSY27 OC201 2N3702 
BC108 0C45 0C202 2N3703 
BC109 007 ZTX300 2N3705 
BFY51 0072 2NX300 2N3706 
BFY52 0C200 2N2926 2N3708 

ANTEX SOLDER IRON 
A lightweight iron with a 15 watt nickel 
plated bit. Designed to enable you to weld 
reliable joints accurately. Model CN240 
volts. Special low price. Act Now, Only 29111 
MONEY BACK GUARANTEE. P. & P. I/- 

J. M. KING (1) 
17 Buckridge, Portpool Lane, London, E.C.I 

ENAMELLED COPPER WIRE 
S.W.G. Per }lb reel Per llb reel 
18 -22. 11 /3d 16/6d 
23 -30. 11/9d 17/6d 
31 -35. 12/3d 18/64 
36 -40 15/- 24/- 
41-44. I7 /9d 29/6d 
Orders despatched by return of post. Please 
add 1/- per item P. & P. 
Supplied by: Banner Transformers, Brooks 
St., Higher Hillgate, Stockport, Cheshire. 

TRADE ENQUIRIES INVITED 

BUILD IT in a DEWBOX quality cabinet. 
tin. x x any length. D.E.W. Ltd., 
Ringwood Road, FERNDOWN, Dorset. 
S.A.E. for leaflet. Write now -Right now. 

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 free leaflet and further 
details to C. Jr S., 20 Maude Street, 
Darlington, Durham. Send 4d. stamp. 

BIG BARGAIN PARCEL 13/- 
POST PAID 

Containing multi- contact relay, transistors, 
resistors (some high stab), rectifiers, diodes, 
capacitors, pots, knobs, etc. 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 
312 output, new and boxed 72 fa 

POST 

SALOP ELECTRONICS Callers welcome 
23 Wyle Coo. Shrewsbury. 
Shropshire S.A.E. for lists 

VICTORIA STREET'S unique magazine 
and paperback centre, Hills Westminster. 
"Practical Wireless" always in stock. 
HILLS WESTMINSTER LTD., 5 Artillery 
Row, Victoria Street, S.W.1 (01 -222 6165). 
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MISCELLANEOUS 
(continued) 

We stock all those components and 
materials required by the home Hi -Fi 
constructor, including speaker grille 
fabrics, BAF wadding, Peerless speaker 
kits, Helme Cabinet Kits, cross -over net- 
works, inductors, etc. Special offers also 
available. Send 5 x 5d stamps NOW for 
your copy of our new fully illustrated 
catalogue (catalogue cost refunded against 
purchases over 1Os). No callers please, 
mail -order ONLY. 

PARAPHYSICAL LABORATORY, Down - 
ton, Wilts. Fascinating international maga- 
zines. S.A.E. for list. Parcel 20s. 

SERVICE MANUALS for Pre 1958 H.M.V. 
and E.M.I. MODELS. Radio and Record 
Player Manuals 5/- each. Television Manuals 
7/6 each. Send C.W.O. stating model re- 
quired. Also limited range of components 
and spares. Send details of your require- 
ments. R.D.I. Ltd.. Chilton Works, Garden 
Road, Richmond, Surrey. 

SPEAKER ENCLOSURES from £3. Enclo- 
sures also made to specification. Send S.A.E. 
for prices and details. Newman and Spice, 
223 Mount Pleasant Road, Hastings, Sussex. 

ENGINEERING SERVICE for constructors. 
Lathe work, milling, sheet metal, castings, 
etc. S.A.E. for details. Chelmsford Machine 
Tool Company, P.O. Box 55, Chelmsford, 
Essex. 

1 WATT AMPLIFIER BARGAIN 
5 Transistor, 9 volt supply, for 3 ohm 

speaker. Measures only tin x 3in. 

Built and tested, only 24/- post paid. 

A. MANLEY, 
13 Randisbourne Gardens, Bromley Rd., 

London, S.E.6. 

SPEAK AND LISTEN TO THE WORLD, 
through the medium of your Recorder. Par- 
ticulars: Worldwide Tapetalk, 35 The 
Gardens, Harrow, HAI 4HE. 

6 or 12 volt FLUORESCENT LIGHTS 
12 ins. 8 watt tube, ample light for camp- 
ing, caravan or boats, etc. fully transis- 

torised, low battery drain. 
Only 65/- post paid. 

or in kit form 57/6 post paid 

4 watt GRAM AMPS 
Quality gram amplifier, volume /on, off 
and tone controls, A.C. mains operation, 
3fl output, dimensions 41x4 }x51 ins. app. 

new and boxed. 
Unbeatable at 67/6 post paid 
or in kit form 59/6 post paid 

ELECTRONIC INDUSTRIES (SHROPSHIRE) 

4 Longden Green, Shrewsbury, Shropshire 

MISCELLANEOUS 
(continued) 

MUSICAL MIRACLES 
WAA -WAA Pedal. Complete kit of all 
parts, robust cabinet, mechanism & 
instructions. Huge sales, well proven 
design. Only 49/- complete. Or built & 
tested £4.15s. post free. 
Rhythm Box. Build your own from our 
pre -built electronic circuit modules, e.g. 
box giving waltz, foxtrot etc., cost under 
£ 17. 
Organ Percussion units £14. Bass pedal 
and other fascinating effects, fuzz, 
tremolo etc. 
Send s.a.e. for list. D.E.W. Ltd., 
254 Ringwood Rd., Ferndown, Dorset. 

TV NOTES for UFO Detection, and 2 
Optical Circuits, 9/6. Optical /radiation De- 
tector Circuit (electronic "memory ") 9/6. 
UFO Daily Flight Patterns (American. 
British) 7/6. Radar & Electronic Publica- 
tions, "Highlands ", Needham Market. 
Suffolk. 

WANTED 

CASH PAID for New Valves. Payment by 
return. WILLOW VALE, ELECTRONICS, 
4 The Broadway, Hanwell, 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, 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. 

HIGHEST CASH PRICES for good quality 
Tape Recorders. 9.30 -5.00. Immediate quota- 
tions. 01 -472 2185. 

TOP PRICES PAID for NEW VALVES 
popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 

Yorkshire. 

WANTED. Service Sheet for Avantic 
FM /AM Tuner. Please write: Spencer, 
1 Brogden Ave., Culcheth, Lancashire. 

WANTED, Newnes Radio and T.V. Servic- 
ing, 1961 -62, 1963 -64. Ormston, 45 Crescent 
Court, Blackpool. 

HELP. URGENTLY WANTED. Slow 
Motion Drive for R1155. J. Essex, 198 
London Road, Aston Clinton, Bucks. 



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: Single Side -Band 
Transmitter, Radar (Navigational), Radar Height Finding, Echo 

Sounders, Radio Receivers, Automatic DF, VHF and Low 

Voltage Servo Recorders, Digital Telemetering Equipment. 

Salary scale £938 -£1,590 per annum according to age, plus 
£120 overtime allowance. Free food and accommodation pro- 
vided on board ship. Applicants must be natural born British 
subjects. Full Details from Shore Captain, Ocean Weather 
Ship Base, Great Harbour, Greenock. Telephone Greenock 
24291. 

Radio 
Operators 

There will be a number of vacancies in the Composite 
Signals Organisation for experienced Radio Operators 
in 1971 and subsequent years. 

Specialist training courses lasting approximately 8 

months are held at intervals. Applications are now 
invited for the course starting in September 1971. 

Salary Scales 
Druing training with free accommodation provided 

at the Training School : - 
Age 21 £848 per annum 

22 £908 
23 £943 
24 £981 
25 and over £1,023 

On suceessfu ]completion of course: 
Age 21 £1,023 per annum 

22 £1,087 
23 £1,150 
24 £1,214 
25 (highest age point) £1,288 

then by 6 annual increments to a maixmum of £1,749 
per annum. 

Excellent conditions and good prospects of promotion 
Opportunities for service abroad. 

Applicants must be United Kingdom residents, 
normally under 35 years of age at start of training 

and must have at least 2 years operating 

] 

or PMO qualifications. Preference given to 
those who also have GCE 'O' level or similar qualification 

Interviews will be arranged throughout 1971 

Application forms and further particulars 
from: - 
RECRUITMENT OFFICER (T50 37) 

Government Communications 
Headquarters, 
Oakley, Priors Road, 
CHELTENHAM, Glos. GL52 5AJ 
Tel: No. Cheltenham 21491 Ext 2270 

LADDERS 

VARNISHED TIMBER LADDERS from 
manufacturer, LOWEST PRICES anywhere. 
15,ft. ext. £5.10. 17ft. ext. £5.15. 20ft. ext. 
£6.5. 21 }ft. ext. £7. 24,ít. ext. £8.2, 29ft. 
ext. £9.5. 311ft. Triple ext. £11.2.6. 36ft. 
triple ext. £14.10. Carr. 13/6. Free Lists. 
Also Aluminium Ext. and Loft Ladders. 
CALLERS WELCOME. Dept, W.L.S. 
HOME SALES, BALDWIN ROAD, 
STOURPORT, WORCS. Phone Stourport 
2574. 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHIL - 
POTTS METAL WORKS LTD., Chapman 
Street, Loughborough. 

EDUCATIONAL 

R.T.E.B. Certs., City & Guilds, Colour 
TV, Radio, Computers, Radio Amateurs' 
Cert., Practical Electronics (with kit). 
Thousands of successes. Send for full de- 
tails of Home Study Courses and illustrated 
book -FREE. BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY, Dept. 
137K, Aldermaston Court, Reading RG7 
4PF. 

COLOUR TV SERVICING 

Be ready for the coming Colour TV boom. 
Learn the techniques of servicing colour 
TV sets through new home -study courses 
specially prepared for the practical TV 
engineer technician, and approved by 
leading manufacturer. Full details from: 
ICS (D.562), Intertext House, London 

SW8, or 'phone 01 -720 1983. 

A.M.S.E, (Elec.), City & Guilds, R.T.E.B. 
Cert., Radio Amateurs' Cert., etc., on 
`Satisfaction or Refund' terms. Wide range 
of courses in Elec. Engineering, Design, In- 
stallation, Repairs, Refrigeration, Elec- 
tronics, Radio & TV., etc. Send for full 
details and illustrated book -FREE. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, Dept. 124K, Aldermaston 
Court, Reading RG7 4PF, 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon, 

ELECTRICAL 

BEST EVER 200/240 VOLS "MAINS" 
SUPPLY FROM 12 VOLT CAR BATTERY 
Exclusive World Scoop Purchase. The fabu- 
lous Mk. 12D American Heavy Ditty Dyna- 
motor Unit with a Massive 220 watt out - 
put and giving the most brilliant 200/240 
volt performance of all time. Marvellous 
for Television, Drills, Power Tools, Mains 
Lighting, AC Fluorescent Lighting and all 
200/240 volt Universal 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 £4.19.6, 
plus 10/6 postage. C.O.D. with pleasure. 
Money back if not delighted. Please send 
s.a.e. for interesting illus. details. 
Dept. PW, STANFORD ELECTRONICS 

Rear Derby Road, North Promenade, 
Blackpool, Lancashire. 

FOR SALE 

SEEN MY CAT? 5,000 items. Mechanical 
& Electrical Gear, and materials. S.A.E. 
K. R. WHISTON, Dept. PW, NEW 
MILLS, Stockport. 

MADE MORSE EASY ,, 
FACT NOT FICTION. If you start RIGHT you will be 
reading amateur and commercial Morse within a month. 
(Normal progress to be expected.) 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's easy as learning 
a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring, e.t.d. 01 -680 2896 
send 8d. stamp for explanatory booklet to 
UNITS (BOX 11), 45 GREEN LANE, PURLEY, SURREY 

"MULLARD ", "BRIMAR" E180F valves 
(gold plated pins), guaranteed, 5/6d post 
paid. Jack Porter Limited, "Electronics," 
College Street, Worcester. 

ANTEX ESS de- soldering irons only £2. 
Paterson, 94 Victoria Road, Birmingham 
B33 8AN. 

PYE A39J /H, 8 valves, 9 watts, L, M, MB, 
8 bandspread SW, excellent condition. £15 
o.n.o, Burnett, 23 Jackman Drive, Hors - 
forth, Leeds. 

AERIALS 

BARER AND BAINES 

UHF Aerials BBC and ITV 625 Colour 
10 ele 42/ -, 14 ele 47/ -, 18 ele 85/ -, 22 ele 75/ -, 
Double 22 ele 181/ -. 
BBC Aerials: Dipole 35/-, X 43/ -, H 48/-. 
ITA Aerials: 5 ele 39/ -, 8 die 54/ -, 11 ele 88/ -, 
double 5 array 98/ -. 
Combination Aerials: Dipole plus 5 541 -, 
H plus 5 82/ -, X plus 5 90 /-. Special Loft Dipole 
plus 5 42/-. 
Diplexers - Triplesers - Matched Diplexers 
UHF - VHF. 
Poles, Lashings, Clamps, Couplers, etc. Co -As 
1/3 and 2/3. 
Postage paid inland on Aerials only. Please state 
channels when ordering. SAE for full lists. 

11 Dale Crescent, Tuptoa, Chesterfield 

'EXPERIMENTERS 

NEW V H F AERIAL KIT 
Unique push -pull colour coded adjustable 
element system gives coverage of 2 metre 
Amateur band, Aircraft, BBC VHF FM 
and the new "local" stations, plus 
Stereo! For use in or outdoors, easy to 
instal with universal mounting bracket 
and mast, together with rotary ball 
clamp, VHF boom and four elements. 

S.A.E. for leaflet. 

Complete kit, direct from makers, or 
from your local dealers, 52/- post and 

packing paid. 

TUBULAR METAL PRODUCTS 
7 Lowesmoor Terrace, Worcester 

SERVICE SHEETS 

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 (1925 -1970) for Tele- 
visions, Radios, Transistors, Tape Recorders, 
Record Players, etc., by return post, with 
free Fault -Finding Guide. Prices from 1/, 
Over 8,000 models available. Catalogue 2/6. 
Please send S.A.E. wth all orders /enquiries. 
Hamilton Radio, 54 London Road, Bexhill, 
Sussex. 
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SERVICE SHEETS 
(continued) 

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/- 
plus postage 

From 

If list is required 
indicate with X 

Address 

enclose remittance of 

(and a stamped addressed envelope) 
s.a.e. with enquiries please 

MAIL ORDER ONLY (February PW) 

RADIO & TV SERVICE SHEETS 4/- 
S.A.E. Service manuals 12/6d each, P. &P. 
1/6d. State make and model No. to:- 
Bell's Television Service, Albert Place, 
Starbeck, Harrogate, Yorks. 

RECEIVERS & COMPONENTS 

Rx /Ind APN -9 
This is a swt tuned Rx with CRT Ind unit, 
the Rx covers 1.8 to 2 Mc /s in 4 channels. 
The Ind section uses CRT type 3BP1 3" 
green screen and 34 octal type valves 6SN7, 
6SL7, 6SK7, 6SJ7, 6H6, 6Y6, 5Z3, 2X2, 
VR105, 6N7, 6SA7, there is also a high grade 
10OKc xtal, the CRT is fitted Mu Metal 
shield, all contained in case size 20 x 12 x 8" 
black crackle finish. These units are for 115v 
400c /s supply, the tube is well suited to scope 
use or modification to 1.6Mc /s Pan Adap. 
Supplied with circ. Available new with 
magnifier and visor at £8 or in good con- 
dition less magnifier and visor at £6 both 
plus 15/- carr. 
R.F.26 Tuning Units. 
Tune 50 to 65 Mc /s with 7 Mc /s I.F. 0/P 
fitted slow motion drive, use 3 valves R.F. 
Mix and L.O. will mod up to 100 Me,'s, 
supplied with cire good condition. 

42/- plus 7/6 post. 
Test Set 210 
Test Osc range 20 to 85 Mc /s in 4 bands as 
2 Mc /s xtal check, noise generator with 
meter, fitted slow motion drive, Ae etc, 
these require 250v H.T. at 40 Ma & 6.3v 
AC supplied in good condition. 

£3 -5s plus 12/6 Carr. 

S.A.E. for list or enquiry. 

A. H. SUPPLIES 
S7 Main Road 

SHEFFIELD, S9.SHL 
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RECEIVERS & COMPONENTS 
(continued) 

E5 TELEVISIONS f5 
Delivered anywhere in Great Britain 

17' 12 channel. Complete & tested. Excelle nt condition 
Carriage and ins. £1 

17" Untested T.V.s 12 channel. 30/. Carriage £1. All makes 

TUBES! TUBES! 
Guaranteed 6 months 

17' & 19' All makes 80/- 
23 50/- 
19' Bonded 70/- 
23' Bonded 90 /- 

Plus 10/ -. carriage 

SPEAKERS P.M. 3 Ohm 
PERFECT CONDITION EX T.V. 5' Round 2/ -, 8' s 4" 
2/ -, 7" x 4" 4/ -. 1/6 postage and packing on all speakers. 

VALVES EX EQUIPMENT 
APR12 
EB91 
EBF89 
ECC82 
ECL80 
EF183 
EF184 
EYe6 

Guaranteed 6 months 
1/- PCC84 
3d PCF80 
2/8 PCC89 
2/8 PCL85 
1/- PCL84 
2/6 PCL82 
2/8 PCF86 
3/8 PCL83 

1/8 PL36 
1/6 PL81 
2/8 PY81 
4/8 PY800 
8/8 PY82 
8/8 PY33 
3/8 U191 
2/6 6F23 

4/8 
3/8 
1/ -. 
8/- 
1/- 
4/8 
8/6 
3/8 

688 
68W7 
6U4 
2oD1 
2sP1 
20P3 
30PLI 
30PI2 
30E5 

On 2 valves or more 6d. postage & packaging 

UHF TUNERS TO SUIT MOST MODELS 

i.e. FERGUSON 850 900 Chassis 
E.B. G.E.C. etc. 50 / -. P. & P. 10/- 

VHF TUNERS MOST MAKES 

20 /- delivered. (Discount for quantity) 

Dept. T.S. 

THORNBURY TRADE 
DISPOSALS 

1/- 
2/- 
3/6 
2/6 
4/8 
2/- 
4/6 
4/- 
2/8 

Thornbury Roundabout, Leeds Rd., Bradford. Tel. 665670 

EX COMPUTER PRINTED CIRCUIT PANELS 2ìn x 
4in packed with semi- conductors and top 
quality resistors, capacitors, diodes, etc. Our 
price, 10 boards 10 / -. P. & P. 1/6. With a 

guaranteed minimum of 35 transistors. Data 
on transistors included. 
SPECIAL BARGAIN PACK. 25 boards for LI. 
P. & P. 3/6. With a guaranteed minimum of 
85 transistors. Data on transistors included. 

PANELS with 2 power transistors similar to 
OC28 on each board + components. 2 boards 
(4 x OC28) 10 / -. P. & P. 1/6. 

9 0A5, 3 OAIO, 3 Pot Cores, 26 Resistors, 
14 Capacitors, 3 GET 872, 3 GET 8726, I GET 
875. All long leaded on panels lain x 4in. 
4 for 20 / -. P. & P. 5/- 

LARGE CAPACITY OLECTROLYTICS 
10000MFD 30V}7/6 ea. P. & P. 1/6 16000M FD 12VIX 
or E3.10.0 per doz. Carr. 10 /- 

250 MIXED RESISTORS 12/6 
á & k watt. 

150 MIXED HI STABS 12/6 
k, I & I watt 5 Z and better. 

EXTRACTOR /BLOWER FANS 
(PAPST) 
100 CFM 2600 RPM 4 4-in x 4}ín x 2in. Ideal for 
kitchen extraction, instrument cooling, etc., 
etc. S0 /- each. P. & P. 5/ -. 240V AC 50Hz. 

DIODES ex EQPT; SILICON 
I Amp 1000 PIV. 4 for 10/- 

20 Amp 150 PIV. 4 for LI. P. & P. I /- 
BARGAIN RELAY OFFER 
Single pole change over silver contacts. 25V 
to 50V. 2.5k1í, coil. 8 for I0 / -. P. & P. 1/- 

KEYTRONICS mail order only 

52 EARLS COURT ROAD, 
LONDON W8 01- 478 8499 

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 4" Height 6" Height 7f" Height 

£ s. d. £ s. d. £ s. d. 
6}" 3i" 15 0 18 0 1 1 6 
6 +" 4 *" 16 3 1 1 6 1 5 0 
8$" 3f" 18 0 1 5 0 1 5 0 
8 *" 6f" 1 5 0 1 11 9 1 17 0 

114" 71" 1 14 6 2 2 6 2 6 0 
121" 3 1 5 0 1 11 9 1 17 6 
12*" 5 }" . 1 14 0 2 2 0 2 5 6 
12 +" 8}" 2 3 0 2 11 6 2 15 6 
14 *" 3d" 1 10 0 1 17 6 2 2 0 
14 *" 91" 2 11 6 3 7 0 3 10 0 
16j" 61" 2 6 0 2 15 6 3 1 9 
16 *" 101-" 3 0 0 3 18 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 21" Walls 
s. d. s. d. s. d. 

6 "x3" 6 6 10 "x7" 10 3 14 "x3" 8 9 
6 "x4" 6 9 12 "x3" 8 0 14 "x9" 17 3 
8 "x3" 7 9 12 "x5" 9 0 16 "x6" 12 9 
8"x 6" 9 3 12" x 8" 12 9 16"x 10" 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 

COMPUTER PANELS 5- BC108, Diodes 
4 -10/ -. American, total transistors. Minimum 
30. Details types. First grade components. 
3 -10/6. Post 1/6. Assorted Components, 
71b 20/- C.P. J.W.B. Radio, 75 Hayfield 
Road, Salford 6, Lancs. 

BC108B 2/3; BC109C 2/6; 2N3705, 50V, 
800mA, 100MHz, 2/9. Postage 1/ -, SAE list, 
GREENWELD, 24 Goodhart Way. W. 
Wickham, Kent. 

SUB -MINIATURE RESISTORS 
SMALLER THAN A MATCH HEAD! 

Microhm 1/16th Watt 5% values from 
51 to 100K at 10d. each 

Microhm Metal Glaze Resistors for the ulti- 
mate in D.I.Y. miniaturisation. 

Integrated Circuits complete with Data: 
SN72741N Type 741 Op. Amp. 23/- 
N5709A Type 709 Op. Amp. _ 10/- 
PA230 Audio Preamplifier 18/6 
PA234 1W Audio Amplifier 17/6 
PA237 2W Audio Amplifier 31/6 
SL402A 2W Audio Amplifier 35/- 
D4OC1 4W Darlington Amplifier 13/6 
MEL 11 Photo Darlington Amp. 9/6 
Connectors for D.I.L. i.c's 6/- 
Transistors: 
2N5172 1/9 BFX 86 6/- 
ME0412 ....3/9 BD 124 12/- 
2N4059 3/6 2N3055 14/- 
Silicon Diode 1N914 11- 
RCA 40583 Trigger Diode 5/3 
Silicon Rectifiers: IA 1N4000 Series 
50V..1/5 200V..1/9 600V..2f4 

100V..1 /6 400V..2/- 800V..2 /10 
1000V..3/4 

1.5A PL4000 Series 
200V..2/3 400V..2/6 

Bridge Rectifiers: 
lA 50V..7/6 lA 200V..8/- 2A 400V..12/6 

3EF ELECTRONICS (P.W.1) 
York Home, 12 York Drive, Grappenhali, 
Warrington Lancs. MAIL ORDER ONLY 

C.W.O. P. & P. 1/- per order. 
Overseas 7/6 

Money back if not satisfied. 



"AUDIO 1" 3 WATT AMPLIFIER 

Ready built, tested and 
guaranteed. Very attractive 
Cabinet in black leatherette 
with light grey front, size 
10" x 45" x 4 ". Fitted large 
speaker, Jack Socket and 
Volume Control. Many uses 
e.g. Radio Kit Amplifier, 
Intercom, Record Player, 
Public Address or even 
Crystal Set Amplifier. 
OUR PRICE ONLY 97/- 
P. Sr P. 4J6d. 

EXTENSION SPEAKER 
CABINET 
The same Cabinet that 
houses our Amplifier. 
ONLY 28/- P. & P. 3/ -. 
Or with fitted Speaker 34/- 
P. & P. 3/6d. 

NEW MODEL V.H.F. KIT MK2 
Our latest Kit, improved design and performance 
plus extra Amplifier Stage, receives Aircraft, 
Amateurs, Mobile, Radio 2, 3, 4, etc. 
This novel little set will 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 Jack Socket for use with 
Earphones or Amplifier. 

Only 68 / -. P. & P. Free U.K. only 

"MAY FLOWER" 
5 Wave Band Short Wave Kit 

1 illustrated above our all wave band one valve 
easy to build kit. Complete with one short wave and 
one medium wave plug in coil. Extra coils available 
at 7/- each. Price 75/- P. & P. included. This kit 
contains the very best in components. Drilled 
chassis, bandspread tuning, step by step instructions 
and of course first class reception and value for 
money. 
Illustrated Catalogue of Selected Kits and Com- 
ponents 2/6. P. & P. Free. 

Cheques, Postal Orders to: 
Dept. P.W., 

Galleon Trading Co., 25 Avelon Road, 
Romford, Essex 

EX -GOVT. COMMUNICATIONS RE- 
CEIVERS, calibrators, signal generators, 
components, etc., with money back guaran- 
tee. SAE list. Callers welcome, please phone 
first. -P. R. Golledge, G3EDW, Glen Tor, 
Torrington, Devon. (STD 08 -052) 2411. 

BRAND NEW ELECTROLYTICS, 15/16V. 
0.5, 1, 2. 5, 10, 20, 30, 40, 50, 100 mfds. 
9d. El2 series 5% resistors. Carbon Film 
}W 1[1 to IM(l, 1.5d. Wirewound 5W 15(2 
to 15Kí1, 10d., postage 1 / -. The C. R. 
Supply Co., 127 Chesterfield Rd., Sheffield 8. 

COMPLETE RANGE of receivers by Trio, 
Lafayette, Hallicrafters, etc. Chassis, panels. 
cabinets. S.a.e. for lists. Stephens -James 
Ltd., 70 Priory Road, Liverpool 4. Tel. 
051- 263 -7829. 

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. M.AIL- 
MART. 6 Eastbourne Road, Pevensey Bay, 
Sussex. 

ARDOR ELECTRONICS LTD 
for 

MULLARD COMPONENTS 
for 

AUDIO CIRCUITS 
178 HIGHER HILLGATE 

STOCKPORT 
061- 480 -9791 

PADGETTS 
RADIO STORE 

OLD TOWN HALL, 
LIVERSEDGE, YORKS 

TEL. HECKMONDWIKE 4285 

AIR POSITION INDICATORS. Contains gears, Ball 
Races, Dimmer units, Lamps, four numbered 
Counters. 24 Volt motor, etc. Great interest to the 
model makers, in good condition, 15/-, Carriage 10/ -. 
GROUND POSITION INDICATOR. Contains 24 Volt 
Lamp. Prisms, mirror, gears. Could interest schools 
and model makers, 15 / -, Carriage 15/ -. 
NEW BOXED UNIT TYPE 8197. Contains two 
Toggle D.P.S.T. switches, also one press Toggle 
D.P.S.T. Sixteen miniature 500 Ohm. Pre -set Pots. 
EX, TX, Switches, etc. S / -, P/P 4/6. 62 per dozen. 
Carriage paid. 

TOGGLE SWITCHES. D.P.S.T. 1 / -, P/P 9d. on any 
Switch. 1 doz. Post Free. Ex Units. 
D.P.D.T. SWITCHES 1/9. PRESS BUTTON 
D.P.S.T. 1/9. 

G.P.O. RELAYS, EX -UNITS 400 Ohms. Doz. 10/- 
P/P 5/ -. Sample, 1/3, P/P 1/6. 

SPECIAL OFFER. Bush 17" T.Y. Sets Series 75. 12 
Channels. Complete and Tested with good Tube 
86.10.0. Cabinet Fair. Carriage and Insurance 
Passenger Train G.B. only 35/ -. Untested 17' T.V. 
Complete 12 Channel 50/- Carriage £1. 

Speakers Removed from T.V. Sets. All P.M. 3 Ohms. 
5" round 3/- each 6 x 4, 3 / -each, 7 x 4, 5/- each. 
Slot Speakers 8 X 2f 5/- each. Post on any Speaker 
4/ -. 
8" P.M. Speakers in Cabinet with Volume Control 
3 Ohm. Cabinet Condition Poor, Speaker First Class. 
10/- Post and Packing 10 / -. Reclaimed T.V. Tubes 
with 6 month Guarantee 17' AW 43/80, AW 43/88 
40/ -, MW 43/69 30/- each. All Tubes 15/- Carriage. 

VALVE LIST -Ex Equipment, 3 months' guarantee. 
Single Valves Post 74., over 3 Valves p. & p. paid. 

ARP12 1/6 PCL85 4/- 6B5 1/8 
EB91 99. EF183 4/- 6BW7 2/6 
EF85 3/- EF184 4/- 6K7 1/9 
EBF80 3/- PCL82 4/- 6U4 5/- 
ECC81 3/- PCL83 5/- 61.28 5/- 
ECC82 3/- PL36 5/- 10P13 2/6 
ECC83 4/- PL81 4/- 185BT 8/6 
ECL80 1/6 PY33 5/- 2007. 8/- 
EF50 1/- PY81 1/6 20P1 5/- 
EF80 1/6 PY82 1/6 20P3 2/6 
EF91 9d. PZ30 5/- 30PL1 5/- 
EY86 5/- U191. 5/- 30P12 5/- 
PCC84 2/- U281 5/- 30F5 2/6 
PCF80 2/- U282 5/- -,40FL1 5/- 
PCL84 4/- U251 5/- 6/35L2 5/- 

FREE 
2 -in 1 Windscreen 
DE -ICER 
DE- MISTER 
Turn one way - a really efficient 
rigid edge for scraping snow and 
ice . .. turn the other -a thick 3" 
rubber blade for de- misting. It's 
strong, it's durable, it's essential! 
CONTENTS INCLUDE: Cus- 
tomise your mini. Cut mainten- 
ance costs. Bargain offer - Welpac 
map- reading light for only 24/ -. 

PRACTI CAL 
MOTORIST 
Get the DECEMBER Issue now 3/- (15p) 

MAINS S,uárrs foi 

TRANSISTOR EQUIPMENT 

PLUS -3 
MAINS UNIT 
Provides three separate -r 

switched output voltages 
6v.,74v. and 9v. DC. attrac- 
tive case with indicator 
light, mains lead output 
socket, plug and lead. 
Size 44 x 3f e 24 in. 

57/6 P. & P. 2/6 Cassette Recorders 7/6) 

MAINS UNIT 
fortransis tor equipmen 

G using 74v. Complete with 
DIN plug for power socket. 
Can also be supplied for a 
6 -volt output complete 
with suitable plug. (State 
make, model and voltage 
required.) A /- P. & P. 

2/6 

(Extra lead with DIN plug for 

UNIT FOR USE WITH 12v CAR BATTERY 
Suitable for running transistor radios etc. 
(State output read. - 6v, 7 }v or 9v) Price 35/- in- 
cluding fused lead P. & P. 2/6 

MAINS UNITS 
For single outputs, 6v, 9v, 12v, 18v, 39/6. 
For two separate outputs, 44v + 44v, 
6v + es., ev + 9v. 50/ -. P. & P. 2/6 per 
unit. (Please state outputs read.). 

MAINS UNIT FOR ALL TRAN- 
SISTOR RADIOS ETC., USING 
PP3 TYPE BATTERY. 
(ALSO AVAILABLE FOR 6V.) 20/- P.2 P. 

All units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, 5.17 

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! 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 

The safe quick 
way to connect 
electrical 
equipment 
to the 
mains 

Send for full details 
EB INSTRUMENTS 

49 -53 PANCRAS ROAD. LONDON N W.1 
Tel 7781 
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WEYRAD 
COILS & TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used in the standard superhet circuit with slight changes in component values. 
Oscillator Coil P50 /1AC (For 0C45) P50 /1AC (For AF117) 5/4 
1st I.F. Transformer P50 /2CC (For OC45) P51/1 (For AF117) 5/7 
2nd I.F. Transformer P50 /2CC (For 0C45) P51/2 (For AF117) 5/7 
3rd I.F. Transformer P50 /3CC (For 0C45) P50 /3V (For AF117) 6/- 

Rod Aerial RA2W 
Driver Transformer LFDT4 /1 
Output Transformer OPTI 
Printed Circuit PCA1 

12/6 
9/6 

10/6 
9/6 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman ". 

T41/1E 1st I.F. Transformer 
T41/2E 2nd I.F. Transformer 
T41/3T 3rd I.F. Transformer 
T41/3T B.F.O. Coil 

7/6 
7/6 

10/6 
10/6 

Details of these and our other components are given in an illustrated folder which will be supplied on 
request with 4d. postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

MW /LW TRANSISTOR RADIO 
Complete set of parts for this MW/LW 
Transistor Radio. Originally sold by world - 
famous company as a set for more than 517. 
Coverage 192 -555m + 1070- 1870m. 49' 
loudspeaker. Transistors 3 a AF117, 0081D 
+ 2 0081. Also works off car- aerial. Full 
instruction book 2/6, free with parts. State 
preference red, blue or tan and give alterna- 
tive. Requires PP7 battery, price 4/0 extra. 
All parts 08.17.8 + 4/6 post or 110.10.0 
fully built + 4/6 post. 
A few left of Super Six Kit (see previous 
issues) at 14.5.0 1+ 4/6 post). 
9 volt 6 transistor superhet using 31IF AÁ17 
in RF and IF stages powered by a two stage 
AF amplifier using 0081D. 2 a 0081. 
Output approx. 50021W. 

STEREO AMPLIFIER type HV- 2 x 3 Watts 
Fully built. On off sep. vol. and tone each channel 12 
a 49 a bin- high. EZ80. 2 a ECL86; for 3 ohm 
speakers, double wound main trans: fixing flanges 
and base plate, suitable for crystal cart, tuner etc. 
16.10.0 (8/- p. & le., 200.250V. A.C. 
Superior version - separate base. treble & vol. 
each channel with mono /stereo switch 15/- extra. 

MULLARD STEREO "DO IT YOURSELF" 
Pre -amplifier EP9001 13.2.0. 2 amps. EP9000 82.18.0 each. Power Supply EP9002 
24.12.0. Control panel 12.10,0 or the lot for 215.10.0 poet paid. Booklet 5/- (6d post) 

MONO GRAM CHASSIS 3 WATT 
3 Wave band long-med-short. Gram., 200.250V A.0 
Ferrite aerial. Chassis 13 a 7 a 5in. Dial 13 a 4fn. 
Double wound mains transformer 5 valves ECH81, 
0F89,EBC81, EL84, EZ80. Price 110.12.6. 
(7 /6 P. & p.) Output trans. for 3 -ohm speaker 

NEW TAPE AMPLIFIER for 4 track B.B.R. Deck TD2. Mains and output Trans. 
0' z 6' a 4- overall. Reet; ECC83, EL84. Mike and Gram Inputs. 17.5.0. (10/- p. & p.) 

For 3 -ohm speaker. (For 200.250V. A.C.) 

6 PUSH -BUTTON STEREOGRAM CHASSIS 

Gram: Stereo Gram Two 
separate chamsele fox Stereo - 
gram with balance control. 
Also operates with two 
speakers on Radio. Chassis 
size: 16 a 7 a 69in. high. Dial 
silver and black 15 a Sin. 190 - 
550M; 18 -51M; 60 -187M; 
VHF 86 -100 Me /a. Valves. 
ECC85, ECH81, EF89, 2a 
ECL86, EM84 and Rect. 
Price 819.19,0 cary, paid 
With Stereo Decoder fitted 
17.10,0 extra. 

1 #W MAINS GRAMOPHONE AMPLIFIER 
EZ80, ECL82, O.P. Transformer (3 ohm). Vol- /On -of and Tone Control. Double 
wound mains transformer. 21 a 29 z 29.in, separate but wired to chassis, 4 a 24 a 4tin. 
over valves 87/6 including Sin, Speaker (55/- less speaker). (Post paid.) (Two less 10%). 

SINCLAIR AMPS & PRE -AMPS IN STOCK. 
RETURN OF POST SERVICE. 

MAINS TRANSFORMERS (200 -250V AC INPUT) 
6.3V at 29Á 7/8 (2/ -) 

Postage. Postage in brackets. 
Out 250V at 50mA and 6.3V at 19A. 10/- (2/6). 
22V at lA + 6.3V at 2A and 250V at 50mA 15/- (3/6). 
250V at 40mA, 24V at lA and 6.3V at 13A 12/6 (2/6). 
250V at 50mA, 22V at lA and 6.3V at 19A 17/8 (3/6). 
90V at 20mA and 1.4V at 250 mA 10/- (2/6). 

USEFUL BOX 39' X 39' X 13 with fixing bracket 2/6 (Postage 2/ -). 26/- per 
dozen post free. Metal with grey -green finish. 

NEW F.M. TUNER 
Range 87 to 107 MHz Attractively finished metal 
container with cast front escutcheon. Case size 
13in, a lin. z 31in, high. Maine transformer- Metal 
Rectifier and Valves ECC86, EF89, EF80, ECC82 
as cathode follower. EM84 tuning indicator, 2 a 
AF117 and 2 diodes. A really fantastic performer. 
Price 116, tea paid and caer. paid or with Stereo 
Decoder, 124. 

GLADSTONE RADIO 66 ELMS ROAD, ALDERSHOT, Hants. 
(2 mine- from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY. S.A.E. for enquiries please. 
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VALVES 
6BH6 
6BJ6 
6BQ7A 

9/- 
9/- 

1A7 7/9 6BR7 17/- 
1D5 7/6 6BR8 12/6 
1115 7/- 6B87 
INSGT ß/- 6BW6 14/6 

6BW7 13/- 
I84 5/6 6C4 5/- 
ISS 4/6 6C5G 51- 
IT4 4/- 6C6 8/9 
3X4 9/- 6CD6G 

24/- 3Q4 7/9 60116 
6CW4 

13/9 384 6/8 6D6 
3V4 6/9 6E5 
5114GY 10/8 601 12/8 
5U4G 5/6 6F50 8/- 
5V40 8/- 6F6G 
5Y3GT 8/8 6F80 5/8 
5Z4G 7/- 6011 6/6 
á/30L2 15/- 6F13 66 
6A7 15/- 6F14 12/6 
648G 12/6 6023 16/- 
6407 4/- 6F24 14/- 
6AK5 5/- 6025 15/- 
6A1115 4/8 6028 14/- 
6ÁM6 3/6 6F32 2/9 
6ÁQ5 8/3 606 3/6 
64870 15/- 6116 3/- 
6ÁT6 5/6 635M 9/- 
6AÚ6 5/- 6350 4/- 
6B4G 20/- 635GT 5/6 
6336G 2/- 636 3/6 
6BÁ6 5/- 637M 8/6 
613E6 5/- 6J7G 6/- 

6J7GT 7/6 
6K6GT 8/- 
6K7 1/9 
6K7M 6/6 
6K7G ,2/- 
6K7GT 4/6 
6K8 2/9 
6K8M 11/6 
6K80 3/- 
6K8GT 7/- 
6%25 15/- 
6L6G 7/9 
6L18 8/- 
6Q7G 6/- 
6Q7GT 8/6 
664751 7/- 
6807 7/- 
6807 6/- 
62117 8/3 
6837 6/- 
68K7GT 4/9 
68L7GT 6/- 
6SN70T 5/8 
68Q7 7/6 
6U4GT 12/- 
6U5G 7/9 
6V6M 12/- 
6V6G 4/6 
6V6GT 6/6 
6X4 ., -4/8 
6X20 4/6 
6X5GT 8/- 
7B6 11/6 
7B7 7/6 
705 22/6 
706 15/- 

New Transistors 
202218 
202219 
2N2369Á 

6/- 
616 
4/- 

10914 1/6 20697 3/6 202646 10 /6 
18113 20706 2/- 202904 6/- 
18202 201132 8/- 202926 2/6 
2G302 4/6 201305 5/- 2N3055 14/6 
2G371 4/6 202147 15/- 203702 2/8 
20404 4/6 202160 12/8 203819 7/- 

R.S 

7115 8/- 19AQ5 
7117 6/6 20D1 
7117 15/- 20F2 
787 45/- 20L1 
7Y4 8/6 20P4 
9BW6 7/- 2005 
10C1 20/- 2546 
1002 12/6 25L6GT 
10F1 14/9 25Y5 
10E3 18/- 25Z4 
10F8 10/6 25Z5 
10018 8/- 25Z6 
1OLD11 10/6 3001 
10013 18/8 30015 
11E3 70/- 30017 
124T6 4/9 30018 
12A17 8/- 30F5 
124176 5/9 30FLI 
124U7 5/9 30FL12 
124X7 6/3 30FL14 
128A6 8/- 30L15 
128E6 8/3 30L17 
12C8GT 5/- 3004 
12E1 20/- 30012 
1235GT 2/6 30019 
12270T 8/8 30PLI 
12K7GT 7/- 30PL13 
12K8GT 8/- 30PL14 
12Q7GT 6/- 3545 
12047 8/- 35L6 
12007 6/- 35W4 
126117 3/- 35113 
12637 8/9 35Z4GT 
123%7 4/9 35Z5 
126E7 5/- 37 
14H7 9/6 42 
2N4289 
AAZ12 
AC126 
AC127 
AC128 
ACY20 
ACY39 
ASY26 

8/8 
6/- 

5/- 
4/6 

11/- 
5/- 

ADI40 
ÁD149 
ÁD161 
AP115 
ÁF117 
BC107 
BC108 
BC109 

5/- 
10/- 
14/- 
20/- 
20/- 

25/9 
7/- 

8%3 

8/6 
8/9 

15/- 
16/- 
15/- 
17/- 
15!- 
19/- 
15/6 
17/- 
17/- 
22/6 
16/- 
15/- 
16/- 
18/6 
15/- 
12/6 

4/8 
10/- 

8/6 

6/6 
6/- 
8/- 

118 

5/9 

2/6 
2/6 

5085 6/6 
"005 8/8 
50CD6G 31/- 
50L6GT 8/- 
75 9/6 
78 5/- 
80 7/8 
8542 7/8 
150E2 11/6 
15004 9/B 
801 9/8 
807 9/- 
8131384 

120/- 
8664 15/- 
954 5/8 
1625 6/8 
4022AR 87/- 
5763 12/- 
7193 2/- 
7475 14/- 
A61 9/6 
ATP4 2/3 
ATPS 12/- 
4TP7 8/6 
4132 80/- 
AU5 8/9 
AZ1 8/- 
AZ31 10/- 
CBL31 18/- 
CC1135 15/- 
CL33 20/- 
CV450 25/- 
CY30 12/6 
CY31 8/8 
DAC32 7/- 
BC169C 2/6 
BF898 5/6 
BFY50 5/- 
BIT 4/- 
BY100 4/- 
BZY88 Series 
CR81-40 9/6 
DD003 8/- 
GET102 6/- 

DAF91 4/6 
DAF96 7/6 
DCC90 20/- 
DF33 8/- 
DF70 9/- 
DF91 4/- 
DF92 3/6 
DF96 7/6 
DH77 4/9 
DK32 7/8 
DK91 8/- 
DK9'2 9/- 
DK96 7/9 
DL66 25/- 
DL92 6/8 
DL93 4/- 
DL94 8/9 
DL95 7/9 
DL96 7/6 
DM70 6/- 
DY86 6/- 
DY87 6/6 
E88CC 12/- 
EA50 8/6 
EABC80 6/6 
EAF42 10/- 
EB91 8/- 
EBC33 8/6 
EBC41 9/9 
EBC90 4/9 
EBF80 7/6 
EBF83 9/- 
EBF89 6/8 
EBL1 14/- 
EBL21 12/- 
EBL31 27/8 
GET882 5/- 
GJ7M 7/6 
K8100A 4/- 
M3E520 17/6 
MJE295535/8 
MJE305518/8 
NKT212 5/4 
NKT214 8/- 
NKT223 6/6 

EC90 5/- 
ECC81 8/- 
ECC82 5/9 
ECC83 6/3 
ECC84 5/8 
ECC85 5/- 
ECC88 7/6 
ECF80 8/8 
ECF82 8/8 
ECH21 12/6 
E01135 11/6 
ECH42 13/- 
EC1181 5/9 
ECH83 8/8 
ECL80 7/- 
ECL82 7/- 
ECL83 10/8 
ECL86 9/- 
ECLL80040/- 
EF9 20/- 
EF374 7/- 
EF39 8/- 
EF41 10/- 
EF50 5/- 
EF80 4/8 
EF85 7/- 
EF86 8/8 
EF89 5/8 
EF91 8/8 
EF92 2/6 
EF98 15/- 
EF183 8/8 
EF184 7/- 
EL32 8/6 
EL33 12/8 
EL34 10/8 
NKT251 4/9 
NKT713 5/- 
0470 2/- 
0471 2/- 
0481 2/- 
0A85 2/8 
0491 1/8 
04211 7/6 
0035 lu /- 

EL38 22/8 
EL41 11/- 
ELM 11/8 
EL84 4/9 
EL95 7/- 
ELL80 20/- 
E8134 18/- 
E8180 7/8 
E1481 12/6 
EM84 7/6 
BYO. 7/6 
EY86 7/- 
EZ35 6/- 
EZ40 9/- 
EZ41 9/6 
EZ80 5/6 
EZ81 5/8 
GY501 15/- 
GZ30 10/- 
GZ32 10/- 
GZ34 11/- 
110309 20/- 
KT36 18/- 
KT61 22/8 
KT66 80/- 
KT81 85/- 
KT81 (705) 

22/6 
KT88 34/- 
KTW61 12/6 
KTZ41 8/- 
ML4 17/6 
ML6 7/6 
11804 10/- 
M1714 7/6 
MX40 12/8 
0044 3/6 
0045 8/- 
0057 12/- 
0058 12/- 
009 18/- 
0071 8/- 
0072 4/6 
0081 5/- 
0081D 4/- 

N78 19/- 
N108 25/- 
042 6/- 
003 5- 
0Z4 4/8 
PC86 11/6 
PC88 11/6 
PC97 8/9 
PCC84 8/8 
PCC89 10/8 
PC0189 1016 
PCF80 8/9 
PCF82 6/8 
PCF84 8/- 
PCF86 9/- 
PCF801 9/9 
PCF802 9/9 
PC0805 15/- 
PCF806 18/- 
PCF808 1516 
PCL82 7/9 
PCL83 10/3 
PCL84 8/8 
PCL85 9/3 
PCL86 9/3 
PD500 29/- 
PENA4 20/- 
PENB4 20/- 
PEN45 7/- 
PEN46 4/- 
PL36 10/9 
PL81 9/8 
PL82 8/6 
PL83 7/6 
PL84 7/- 
PL500 14/6 
0082 
0082D 
0084 
0C170 
00171 
00200 
00871 
OCP200 
011012 

5/- 

4/9 
5/- 

19/6 
7/6 

10/- 

PL504 16/-1U404 7/8 
PL508 29/- U801 23/8 
PL509 29/- U411080 8/6 
PL802 16/6 GAF 42 10/6 
PX4 24/- UDC 41 9/8 
0X25 27/6 UBC81 9/8 
PY33 10/9 UBF80 7/- 
PY81 5/9 UBF89 7/8 
PY82 5/3 UCC84 8/6 
PY88 7/- UCC85 7/6 
PY500 18/813CF80 8/6 
PY800 9/8 UC1142 10/8 
PY801 9/6 .1301181 7/- 
R2 7/6 1101,82 7/8 
R19 7/9 UCL83 11/6 
8130 40/- UF41 10/6 
804 8/- UF89 7/6 
8041 6/6 UL41 12/- 
8061 6/6 UL84 7/- 
811,280/80 13M80 5/6 

95/- 17U6 21/- 
80325 19/8 13117 21/- 
8U2150 12/8 UiJ8 21/- 
T41 17/8 UU9 8/8 
TDD4 8/6 0Y21 9/6 
TH41 35/- UY41 8/6 
U10 7/6 13Y85 6/6 
1714 7/6 VMP40 17/- 
1719 35/- VP4B 25/- 
1325 15/8 1111105/30 816 
1326 15/6 110150/308/- 
1778 4/6 VU111 8/9 
U191 18/9 VU120 12/8 
U251 18/3 V13508 85/- 
17301 12/8 W81M 18/8 
11403 6/6 Y63 7/8 
OAZ200 11/- 
OAZ201 10/- 
0ZA207 9/8 
04Z210 6/6 
0AZ222 8/- 
O4Z224 7/6 
OAZ241 4/6 
OAZ242 4/6 
OAZ246 4/6 

ZS170 
Zs271 
ZTX107 
ZTX108 
ZTX300 
ZTX304 
ZTX500 
ZTX503 
7TX531 

2/8 
3/6 
3/_ 
3/_ 
8/- 

3/8 
4/_ 
8/_ 

ALL TRANSISTORS POST FREE 
Express Postage Insurance 9d per valve. 6,000 types in stock send for lists, S.A.E. 

"Renowned for Service" 
BLACKWOOD HALL, WELLFIELD ROAD., STREATHAM, S.W.16 
Tel. 769-0199/1649. Open to callers Mon -Sat 9 a.m. -5.30 p.m. Closed Saturday 1.00 -2.30 p.m. 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED 

I SETS 1112, 185, 1T4, 384, 3114, DAF9L DF91, D %91. DL92, DL94. I 
Set of 4 for 19/8, DAF96, DF 96, DK96, DL96, 4 FOR 29/ -. 

1A7GT 7/8 3001 8/8 DL94 7/6 E3134 14/6 PCL85 9/- UBF80 5/9 
1H5GT 7/3 30015 13/- DL96 7/8 E5182 8/8 PCL86 8/3 UBF89 6/9 
1N5GT 7/9 
1165 6/9 

30017 18/- 
30018 18/8 

DY86 5/9 
DY87 5/9 

EM81 8/3 
E3184 6/9 

PCL88 14/6 
PCL80015/8 

UCC84 7/- 
UCC85 7/3 

185 4/8 30F5 15/6 EABC80 6/6 EM87 7/6 PENA4 8/6 UCF80 7/8 
1T4 3/- 30FL1 12/9 EAF42 10/- EY51 7/3 PEN36C14/- U01142 12/8 

8V4 7/6 
30FL12 14/6 EB91 2/3 EY86 6/6 PFL20011/9 1101181 6/6 
3001,14 14/- EBC33 8/- EZ40 8/9 PL36 9/9 UCL82 7/- 

5Y3GT 8/- 3011 6/6 EBC4110/6 EZ41 8/9 PL81 9/8 UCL83 11/- 
SZ4G 7/8 30L15 13/- EBF80 6/9 EZ80 4/6 PL81A 10/3 17041 10/6 
6/30L2 11/9 30L17 14/9 EBF89 8/8 EZ81 4/9 PL82 6/- ÚF85 0/9 
6AL5 2/8 3004 18/- ECC81 8/9 GZ32 8/9 PL83 6/6 23089 0/9 
6AM6 2/9 30012 13/9 ECC82 4/9 GZ34 9/9 PL84 6/8 UL41 13 /- 
6AQ5 5/8 30019 13/- ECC83 7/- KT41 15/8 PL500 18/- ÚL44 20/- 
6826 4/6 30PL3 12/9 E0085 5/9 KT6I 9/9 PL504 13/6 ÚL84 7/- 
6846 4/6 301'L13 14/6 ECC804 12/- KT66 16/9 PL508 23/6 ÚM80 5/- 
613E6 4/9 30PL1414/- ECF80 6/- LN329 14/6 PM84 7/6 U8184 4/6 
6B36 8/6 35L6GT 8/9 ECF82 8/- N78 17/6 1X25 23/6 UY41 7/6 
6CD6G 22/- 35W4 4/6 ECH35 6/- P61 10,/- PY32 11/- ÚY85 5/9 
6014 9/- 35Z40T 5/- EC1142 12/9 PABC80 7/- PY33 11/- VP4B 15/6 
6F23 18/9 15082 13/6 EC1181 5/9 PC86 10/8 PY81 5/8 

1fl 6E25 12/6 
6356 4/9 

807 
6063 12/8 

ECRU 8/8 
ECH84 7/0 

PC88 10/3 
PC96 8/6 

PY82 5/8 
PY83 5/9 

Z 77 4/6 
Transistors 

6K7G 2/8 4C/VP215/6 ECL80 7/- PC97 8/- PY88 6/9 AC107 80 
8K8G 8/6 AZ31 9/6 ECL82 6/9 PC900 7/6 PY800 7/6 40127 2/6 
6V6G 8/8 B349 18/- ECL86 8/- PCC84 6/6 PY801 7/6 AD140 7/8 
6V6GT 6/6 B729 12/6 EF37A 6/6 OCCIS 6/- R19 6/6 AF115 4/- 
6X4 4/9 001135 18/8 EF39 4/9 PCC88 9/- 1120 12/- AF116 4/- 
6X50T 6/9 CL33 18/6 EF41 11/9 PCC89 9/6 T112IC 17/6 AF117 
10E18 7/- CY31 6/9 EF80 4/6 PCC189 9/9 1325 18/- AFIIB 9/9 
10P13 12/- DAC32 7/8 EF85 6/3 PCC805 18/- 1326 12/- AFI25 3/6 
124118 45/- DAF91 4/3 EF86 8/8 PCF80 6/6 U47 13/6 AF127 3/6 
12AT7 8/9 DAF96 7/8 EF89 5/8 PCF82 6/6 U49 12/- 0026 5/- 
124136 4/9 DF33 7/9 EF91 2/9 PCF86 9/6 U78 4/9 0044 2/6 
124137 4/9 DF91 8/- EF183 5/9 PCF80018,/6 13191 12/6 0045 2/6 
124X7 4/9 DF96 7/8 EF184 6/6 PCF801 6/9 13193 8/6 0071 2/8 
12H8GT 7/8 DH77 4/6 EH90 8/8 PCF802 9/- U251 14/6 0072 5/6 
19BG6G17/6 DK32 7/8 EL33 9/9 PCF80513/8 U301 10/8 0075 2/8 
2002 18/6 DK91 5/9 EL34 9/6 PCF806 11/3 U329 14/8 0081 28 
20P3 11/9 DK92 8/6 EL41 11/- PCF80814/- U801 19/6 0081D 2/6 
20P4 18/6 D%96 7/8 EL84 4/9 PCL82 7/8 UABC80 6/6 0082 2/8 
25L8GT 5/- DL35 5/- EL90 5/8 PCL8S 12/- UAF42 10/3 0082D 
25U4GT11/8 DL92 5/9 EL500 12/6 PCL84 7/8 UBC41 10/8 00170 4/8 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 
ESSEX. Tel. 01 -550 7441. 

Postage on 1 valve 9d extra. On 2 valves or more, postage 6d. per 
valve extra Any Parcel Insured against Damage in Transit 6d. extra 

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 Caps. 

Please 
1/71 

BRITISH NATIONAL RADIO SCHOOL- 

791 



Head Office and Warehouse Z & I AERO SERVICES LTD. Retail Shop 
IAA WESTBOURNE GROVE 35 TOTTENHAM COURT ROAD LONDON W2 Please send all correspondence and Mail -Orders to the Head Office LONDON W1 
Tel. PARK 5641/2/3 When sending cash with order, please include 2/6 in L for postage and handling Tel. LANgham 8402 MINIMUM CHARGE 2/6. No C.O.D. orders accepted Open all day Saturday PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF O.K. ORIGIN 

PLEASE NOTE THAT ALL PRICES ARE IN DECIMAL PARTS OF E, I.E. IN NEW PENCE 
0A2 0.38 
OAS 0.45 
OB2 0.85 
OB3 0.60 
0C3 0.88 
OD3 0.35 
IB3GT 0.38 
IL4 0.20 
IR4 0.35 
I115 0.85 
I814 0.27 
I85 0.25 
IT4 0.25 
IÚ4- 0.27 
I115 0,50 
IV2 0.45 
IX2B 0.40 
2D21 0.35 
3A4 0.85 
3B28 2.15 
3BP1 2.75 
3Q4 0.40 
384 0.35 
3V4 0.45 
5R4GY 0.60 
5Ú4G 0.33 

4GB 0.42 
5V40 0.42 
5Y3GT 0.32. 
5Z3 0.50 
5Z40 0.40 
6/30L2 0.75 
6AB4 0.35 
6AF4A 0.50 
6AG7 0.40 
6A116 0.50 
6AJ8 010 
6AK5 0.30 
6AK6 0.57 
6AL3 0.43 
6AL5 0.20 
6A315 0.32 
6AH6 0.33 
6AQ5 0.35 
61)06 0.55 

6AR5 0.35 
6AR6 0.40 
6A85 0.35 
6AS7G 0.80 
6ÁT6 0.30 
6AÚ6 0.25 
6AV6 0.80 
6AW8A 0.55 
6BA6 0.25 
613E6 0.80 
68F5 0.80 
6BF6 0.50 
6B146 0.45 
6BJ6 0.45 
6BK7A 0.55 
613L7GTA 

0.65 
6BN5 0.43 
6BN6 0.40 
613Q5 0.25 
6B118 0.65 
6B87 1.30 
6EW6 0.85 
6BW7 0.70 
6BX6 0.25 
6BZ6 0.35 
604 0.38 
6C5GT 0.40 
6CA4 0.28 
6CA7 0.50 
6CB6 0.30 
6CD6GA 

1.15 
6CG7 0.50 
ICH6 0.55 
6CL6 0.50 
6CW4 0.63 
6CY7 0.65 
6113 0.45 
6006 0.75 . 

6DK6 0.48 
6DQ6B 0.63 
6084 0.75 
BEAK 0.53 
6E117 0.30 

6EJ7 0.85 
6EW6 0.65 
6F1 0.70 
6F5 0.50 
6F6G 0.30 
6F11 0.38 
6F13 0.38 
6F14 0.65 
6F15 0.85 
6F18 0.45 
6F23 0.50 
6F24 0.75 
6F25 0.75 
6F26 0.35 
6F28 0.60 
6J4 0.50 
6J5GT 0.30 
6J7 0.45 
6K6GT 0.55 
6K7 0.35 
6KSG 0.35 
6K23 0.55 
6K25 0.75 
6L6GT 0,45 
6L7 0.40 
6L18 0.45 
6LD20 0.40 
6N7GT 0.40 
6P1 0.60 
6P28 0.65 
6Q7 0.40 
68A7 0.40 
68G7 0.35 
68K7 0.35 
681.70T0.35 
68N7GT0.35 
68Q7 0.40 
68117 0.40 
6T8 0.35 
6U4GT 0.60 
61J8A 0.40 
6V6GT 0.38 
6X4 0.30 
6X5GT -0.35 
6X8 0.55 

5Y6G 0.65 
7Y4 0.60 
9BW6 0.50 
1002 0.50 
1001 0.50 
10D2 0.40 
10F1 0.90 
10F9 0.50 
10F18 0.45 
lOLl 0.45 
1OLD11 0.60 
10P13 0.55 
10P14 1.10 
12AB5 0.60 
12A06 0.40 
12AD6 0.40 
12AL5 0.45 
12AQ5 0.43 
12AT6 0.30 
12AT7 0.33 
12A1J6 0.30 
12AÚ7 0.30 
12AV6 0.33 
12AV7 0.50 
12AX7 0.30 
12AY7 0.70 
12B44 A0.55 
12BA6 0.35 
12BA7 0.35 
128E6 0.35 
128117 0.40 
12BY7 0.55 
]2K5 0.55 
12K7GT0.35 
12Q7G 0.30 
128117 0.35 
1487 0.80 
2001 0.45 
20L1 1.10 
20P1 0.50 
20P4 1.10 
20P5 1.20 
25C5 0.50 

-25L6GT0.45 
25Z40 0.30 

First Quality 

ELECTRONIC 
25Z6GT0.65 
30A5 0.45 
30AE3 0.40 
36C1 0.30 
30C15 0.80 
30017 0.85 
30018 0.75 
30F5 0.85 
30FL1 0.70 
30FL12 0.93 
30FL14 0.75 
30L1 0,40 
30L15 0.85 
30L17 0.80 
30P12 0.80 
30P19 0.80 
3OPL1 0.70 
30PL13 0.93 
30PL14 0.90 
35A3 0.65 
35A5 0.75 
35B5 0.65 
35C5 0.40 
35D5 0.70 
35L6GT0.50 
35W4 0.30 
35Z3 0.60 
35Z4G 0.80 
35Z5GT0.40 
MA5 0.70 

Y Fuli 

50B5 0.45 
5005 0.40 
50CD6G1.65 
50L6GT0.50 
MA2 0.40 
90AV 2.50 
9001 0.60 
90CV 1.25 
807 0.50 
812A 3.50 
813 3.75 
866A 0.75 
5642 0.65 
6080 1.60 
6146 130 
6146B 2.50 
6360 1.25 
6939 2.15 
7199 0.75 
7360 1.80 
7586 1.25 
7895 1.25 
9002 0.35 
9003 0.50 
AZL 0.48 
AZ31 0.55 
CBL1 0.80 
CBL31 0.90 
CY31 0.35 

y Guaranteed 

BRAND 

VALVES 
DAF96 0.42 
DF96 0.42 
DK40 0.55 
DK92 0.50 
DK96 0.42 
DL96 0.42 
D11160 0.65 
DY86 0.33 
12Y87 0.35 
DY802 0.50 
E55L 2.75 
E88CC 0.65 
E13OL 5.00 
E18OF 0.95 
EABC800.35 
EAF42 0.55 
EBC33 0.50 
EBC41 0.55 
EBC81 0.30 
EBF80 0.40 
EBFS3 0.40 
EBF89 0.30 
EC53 0.50 
EC86 0.60 
EC88 0.60 
EC90 0.33 
EC92 0.35 
EC93 0.50 
EC8010 2.25 
ECC40 0.60 

ECC81 0.33 
ECC82 0.80 
ECC83 0.80 
ECC84 0.80 
ECC85 0.60 
ECC88 0,40 
ECC89 0.50 
ECC91 0.20 
ECC189 0.60 
ECF80 0.35 
ECF82 0.35 
ECF83 0.75 
ECF86 0.65 
ECF8041.50 
ECH42 0.70 
ECH81 0.80 
ECH83 0.40 
ECH84 0.45 
ECL80 0.40 
ECL81 0.45 
ECL82 0.35 
ECL83 0.65 
ECL84 0.55 
ECL85 0.55 
ECL86 0.40 
ECLL800 

1.50 
EF37A 0.60 
EF39 0.40 
EF40 0.50 

EF41 0.85 
EF42 0.70 
EF80 0.25 
EF83 0.55 
EF85 0.35 
EF86 0.30 
EF89 0.28 
EF91 0.88 
EF92 0.40 
EF95 0.30 
EF97 0.65 
EF183 0.80 
EF184 0,35 
EF800 1.00 
EK90 0.30 
EL34 0.50 
EL36 0.50 
EL41 0.55 
EL42 0.68 
EL81 0.55 
EL83 0.42 
EL84 0.25 
EL85 0.43 
EL86 0.40 
EL90 0.35 
EL95 0.35 
EL360 1.15 
EL803 1.00 
EL821 0,55 
EL822 0.90 
ELL80 0.75 

EZ40 0.45 
EZ41 0,45 
EZ80 0.25 
EZ81 0.28 
GY501 0.80 
GZ30 0.40 
GZ31 0.33 
GZ32 0.48 
GZ33 0.70 
HABC80 

0.45 
HK90 0.35 
KT66 1.70 
KT88 1.75 
N78 1.15 
PABC80 

0.40 
PC86 0.80 
PC88 0.60 
PC97 0.50 
PC900 0.48 
PCC84 .0.40 
PCC85 0.40 
PCC88 0.55 
PCC89 0.50 
PCC189 0.55 
PCC805 0.85 
PCC806 0.80 
PCF80 0.30 
PCFB2 0.35 
PCF84 0.50 
PCF86 0.60 
PCF87 0.85 
PCF801 0.50 
PCF8020.50 
PCF805 0.75 
PCF806 0.70 
PCF8080,75 
PCH2000.70 
PCL81 0.50 
PCL82 0.85 
PCL83 0.66 
PCL84 0.45 
PCL85 0.40 
PCL86 0.45 

PCL88 0.90 
PCL800 0.93 
PCL8010.70 
PD500 1.50 
PFM 0.60 
PF818 0.85 
PFL2000.70 
PL33 0.85 
PL36 0.55 
PL81 0.50 
PL82 0.45 
PL83 0.45 
PL84 0.40 
PL302 0.80 
PL504 0.80 
PL508 0.90 
PL801 0.80 
PM84 0.50 
PY31 0.30 
PY33 0.63 
PY80 0.35 
PY81 0.30 
PY82 0.80 
PY83 0.88 
PY88 0.40 
PY500 1.00 
PY800 0.50 
PY801 0.50 
PZ30 0.35 
QQV2 -6 

2.15 
QQV03.10 

LOS 
QQV03 -20A 

5.25 
TT21 2.65 
TT22 2.80 
U18/20 0.75 
5225 0.75 
U26 0.75 
1131 0.45 
U37 1.50 
1752 0.33 
1276 0.30 
U78 0.80 

U191 0.75 
U201 0.35 
U281 0.40 
U282 0.40 
13301 0.40 
U403 0.50 
U404 0.40 
U801 1.00 
UABC80 

0.35 
UAF410.50 
UAF42 0.55 
UBC41 0.50 
UBCS1 040 
UBF80 0.40 
UBF89 0.35 
UBL1 0.50 
13BL21 0.60 
ÚC92 0.85 
UCC85 0.40 
UCF80 0.55 
130H21 0.60 
UCH42 0.70 
IICH43 0.76 
UCH81 0,85 
UCL81 1 0.35 
UCL8 0.60 
UCL83 0.60 
ÚF41 0.60 
1JF42 0.60 
UF43 0.60 
ÚF80 0.85 
UF85 0.40 
UF89 0.35 
17L41 0.65 
ULM 0.30 
UM84 0.20 
UY1N 0.50 
UY11 0.65 
ÚY41 0.45 
UY82 0.50 
ÚY85 0.30 
W729 0.60 
Z80311 0.90 

EM34 0.90 
EM71 0.75 
EM80 0.40 
EMel 030 
EM84 0.35 
E3187 0.55 
EN91 0.35 
EY51 0.40 
EY80 0.45 
EY81 0.40 
EY83 0.55 
EY86 0.40 
EY87 0.43 
EY88 0.43 

TRANSISTORS 
Quantity 

2N404 0.17 
2N444A 0.25 
218.696 0.20 
2N697 0.23 
2N698 0.40 
2N705 0.70 
2N706 0.15 
2N708 0.20 
2N753 0.25 
2N929 0.30 
2N930 0.35 
2N987 0.35 
2N1131 0.40 
2N1132 0.45 
2N1184 115 
2N1301 0.40 
2N1302 0.25 
2N1304 0.25 
2X1305 0.25 
2N1306 0.25 
2N1307 0.80 
2N1308 0.40 

0.35 
2N1613 0.25 

. 2E1711 0.35 
- 2201756 0.75 
2N2147 0.75 
2N2160 1.25 
2N2217 0.30 
2N2218 0.40 
2N2219 0.45 
2N2369Á 0.25 
2N2477 0.65 
2N2646 0.60 
2N2905 0.50 
2N2923 0.15 
2N2924 0.15 
2N2926 0.16 
2N3053 0.30 
2N3055 0.75 
2N3133 01 5 
2N3134 0.50 
2N3391 0.29 
2N3392 0.15 
2N3393 0.15 
2N3394 0.15 
2N3395 0.20 
2N3402 0.15 
2N3403 0.15 
2N3404 0.35 
2N3414 0.20 
2N3415 0.15 
2N3416 0.25 
2N3417 0.25 
2N3702 0.15 
2N3703 0.15 
2N3704 0.20 
2N3707 0.20 
2N3709 0.15 
2N3710 0.15 
2E3819 0.35 
2N3906 0.30 

.28002 1.00 

prices quoted on 

28004 1.00 
28034 1.00 
28102 0.40 
28104 0.50 
28701 0.50 
28702 0.50 
28746 0.30 
AC113 0.15 
AC125 0.30 
AC12 0.25 
ÁC127 0.20 
AC128 0.20 
AC153 0.25 
AC154 0.15 
AC157 0.20 
AC169 0.10 
AC176 0.25 
AC187 0.30 
ÁC188 0.30 
ACY17 0.30 
AC %18 0.20 
ACY19 0.25 
ACY20 0.20 
ACY21 0.20 
ACY22 0.15 
AD140 0.80 
AD149 0.50 
AD161 0.35 
A11162 0.35 
AF114 0.25 
ÁF115 0.30 
ÁF116 0.25 
AF117 0.20 
AF118 0.45 
ÁF125 0.26 
AF126 0.25 
ÁF127 0.25 
ÁF178 0.40 
ÁF186 0.50 
ÁF239 0.40 
AFZ11 0.45 
ASY26 B25 
ASY27 0.30 
ASY28 0.30 
ASY29 0.30 
ASY54 0.25 
ASY74 BM 
ASY77 0.35 
ASY82 0.20 
ASY86 0.20 
BC107 0.15 
BC108 0,15 
BC109 0.20 
BC113 0.40 
BC118 0.30 
BC134 0.30 
BC147 0.20 
BC148 0.15 
BC149 0.15 
BC152 0.15 
BC175 0.25 
BCY30 0.35 
BCY33 0.25 

request 

BCY34 0.30 
BCY72 O.20 
BOZ11 O.40 
BD121 O.80 
BD123 0.96ka 
8F115 0.20 
13F167 0.25 
13E173 010 
8F181 0.25 
8E184 0.25 
8E185 0.20- 
8F194 0.20 
8E195 0.16 
8F196 0.20 
BF197 O.20 
BFX88 0.25 
BFY17 0.40 
BFY19 0.60 
BFY60 0.25 
BFY51 0.20 
BFY52 0,25 
BSY26 0.25 
B8Y27 0,30 
B8Y28 0.30 
1381(65 0.20 
BSY95A 0.20 
0C16 0.75 
0C22 0.66 
0C23 0.60 
0C24 0.60 
0C25 0.40 
0026 0.80 
0C28 0.60 
0029 0.85 
OC30 0.75 
0035 0.50 
0C36 0.60 
0C42 0.30 
0C44 0.20 
0045 0.20 
0070 0.20 
0071 0.15 
0072 0.25 
0073 0.40 
0075 0.25 
0076 0.26 
0078 0.25 
OC78D 0.20 
0081 0.25 
OC81D 0.15 
0083 0.20 
OC139 0.35 
0C140 0.40 
0C141 0.80 
0C170 0.25 
0C171 0.25 
OC200 0.30 
OC201 0.60 
0C202 0.65 
0C203 0.40 
OC204 0.40 
00205 0.70 
00206 0.70 

SYNCHROSCOPE 

3 -in tube fitted 
3-i ht die la g display in 
Bandwidth 10 
1- 2- 5 -10 -30 -100- 
running time 
crystal calibrator 
20-100 µ sec + 
Amptihide calibrator 
Input attenuator 
Power supplies 127/230v 
PRICE £39.00. Packing 

TYPE C1 -5 

--.. 

0 , 

dt s 
. I1116 

b. ' 
- 

with telescopic viewing hood, giving 
full daylight. 

c /s -10 me /s. Triggered sweep pre -set at 
300 -1000.3000 µsec per stroke. Free- 
base 20 c/s to 2000ke /s with built -in 

providing timing marks at .05- .24-5- 
5% 

directly calibrated in volts. 
1 -10 -100. 

AC. 

and carriage 1.50 

TWO NEW MULTIMETERS 
FROM RUSSIA 

, 
,yp y Type 04312 

o t ¡' U4313 

Type 134812 -Low semi- 
tivity instrument (667 
o.p.v.) 1% accuracy ón 

DC mid er % on AC. 9 current ranges on DC (300µA to 
ranges and 8 current ranges on AC (1.5mA to 6A). 9 voltage ranges 

AC/ DC. 0.3 to 900V AC DC. Resistance 0.2 to 30k 0. Mirror scale. 
P RICE, complete with leads and case £9.15.0 

Type U4313- 20,000 o.p.v. DC and 2,000 o.p.v. on AC. 
8 DC current ranges 60µA to 1.5A. 6 AC current ranges 
0.6 to 1.5A. 9 DC and AC voltage ranges 15-500V. Resist - 
ante ranges 0 5 -500k 62. Accuracy 1.5% DC and 2.5% AC. 
Mirror scale. £10.10.0. 

INTEGRATED CIRCUIT 
AMPLIFIERS 

CA3005 RF amplifier, 100mc /s bandwidth .. .. £1.35 
CA3012 Wide Band Amplifier for IF applications .. 1.10 
CA3020 550mW Audio Amplifier .. .. 1.50 
CÁ3036 Two super-alpha pairs for stereo pick -up 

CA3052 Latest addition to RCA range. Four -in -one 
amplifier .. .. .. .. .. .. 2.10 

PA222 1.2 watt Audio Amplifier 3.25 
PA234 1 watt Audio Amplifier .. .. 1.80 
PÁ237 2 watts Audio Amplifier .. .. .. 3.00 
MC1709G -G.P. operational Amplifier .. .. 1.15 
TAA263 3 -stage direct coupled Amplifier .. .. 0.75 
TAA32O 3-stage direct coupled 

stage 
.. .. 0.65 

TÁÁ320 MOST input + bi -polar stage .. .. 0.85 
- TAD100 All active components required to construct 

an AM receiver .. .. .. .. 2.26 
SL403A 3 watts And Amplifier .. .. .. 2.40 

MINIATURE 1 -IN CATHODE RAY TUBE 
TYPE DH3- 91- 1CP1 -10P31 

63v heater. Anode voltage 500v. Sensitivity Y plates 
45v /cm; X plates 52v /cm (typical) Y plates suitable for 
assymmetrical deflection. Green face, medium persistence, 

PRICE £6.0.0 p.p. 0.25 

CARTRIDGE TYPE H332 EHT RECTIFIER 

10,000p.i.v. Rectified current 350mA mat. Surge current 
30 Amps. PRICE £7.00 

OUR NEW 1970/1971 CATALOGUE IS NOW READY 
AND AVAILABLE FREE OF CHARGE. PLEASE 
SEND QUARTO STAMPED AND ADDRESSED 
ENVELOPE FOR THIS VALUABLE SOURCE OF 

REFERENCE LISTING MANY THOUSAND TYPES 
OF VALVES, SEMICONDUCTORS, TUBES ETC. 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering .. . 
That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low -cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay -as- you -learn on `SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few pours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

WHICH SUBJECT WOULD INTEREST YOU? 
Mechanical 
A.M.S.E. (Meth.) 
Inst. of Engineers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Dicsel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elec. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.M.I.M.I. 
MAAiIMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Aero Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.W.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
.blatetials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Civ. 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
'O' and `A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geology 
Physics 
Mathematics 
Technical ¡'ru s<zng 
ï^'euch 
Ger 
Russian 
Spanish 
Biology 

and its 
associated schools 
have recorded well 
over 10,000 G.C.E. 
successes at `O' and 
`A' letel. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND ZROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City & Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

BIET 

THEY DID IT -SO COULD YOU 
"My income has almost trebled ... my life is 
fuller and happier." - Case History G/321. 

"In addition to having my salary doubled, 
my future is assured." - Case History H/493. 

"A turning point in my career - you have 
almost doubled my standard of living." - 
Case History K/662. 

"Completing your Course meant going from 
a job I detested to a job I love." - Case 
History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more on 
file at Aldermaston Court - speak of the 
rewards that come to the man who has 
given himself the specialised know -how 
employers seek. There's no surer way of 
getting ahead or of opening up new oppor- 
tunities for yourself. It will cost you a stamp 
to find out how we can help you. 

Pleeal 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE Of 

ENGINEERING TECHNOLOGY 

Dept D258, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 
IN 11111- 

To : B.I.E.T., Dept D258, Aldermaston Court, Reading RG7 4PF111 
Please send me book and details of your Courses in 

® Name Age 
Address 

Occupation 

B.I.E T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS- ALDERMASTON COURT, BERKSHIRE 
Published approximately on the 7th of each month by IPC Stagasines Limited, Fleetway House, Farrúrgdon Street, London, E.C.4. Tel: 01 -634 4444. Printed in England by Ihdex Printers. Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Gotch (Aisia) 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 an 5s Od. (£2.25) 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- lated condition or any unauthorised caver by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 



HENRY'S RADIO rLTDIMAIL ORDER AND INDUSTRIAL SALES DEPT. 303, EDGWARE ROAD LONDON W 2 01'723 1008'9 

ELECTRONIC COMPONENTS AND EQUIPMENT ELECTRONIC ORGANS. PUBLIC ADDRESS HIGH FIDELITzX SALES'. 

..AUDIO AND,,,TEST GEAR - 
DISCOTHEQUE EQUIPMENT AND DEMONSTRATIONS 

356 EDGWARE ROAD LONDON W 2 '- 309. EDGWARE ROAD LONDON W 2 ,. 354, EDGWARE ROAD LONDON W 
TEL. 01.402 4736 ' 

, 
TEL 01-723 6963 TEL. 01 402 5854 

OPEN MONDAY TO SATURDAY 9AM TO 6-PM THURS 9AM TO 1 PM. OPEN ALL DAY SATURDAY, 

BUILD YOURSELF A QUALITY RADIO 
Excellent printed circuit design with 
full power output. Fully tuneable on 
both MW /LW bands. 7 Mallard tran- 
sistors. Fitted Sin. speaker. Room 
filling power. Easy to build with terrific 
results. Two colour leather -cloth 
cabinet with silvered front. All local 
and continental stations. Complete 
detailed instructions. 
Total cost £6.19.6. p.p. 6/6. 
All parts sold separately. 
Ask for leaflet No. I. 

YOU CAN 
SAVE 25 
on Garrard, Goldring 
and McDonald Decks 

ELECTRONIC 
ORGANS 

*5P25 Mk. I! £10.19.6 *SP25 JMk. III £11.10.0 
*SL65B 014. 9.6 j-AP75 £16.19.6 
tSL72B 625. 0.0 MP60 £10.19.6 

MP610 £13.19.6 GL69 II £23. 0.0 
GL75 632. 0.0 (P. & P. 7/6 any type) 

PLINTHS & COVERS 
*Standard 89/6. P. & P. 4/6. tDeluxe £8.15.0. P. & P. 6/6 
SPECIAL OFFER! The above decks supplied with 9TAH /C 
Diamond Add f2; 940 magnetic Add £3; G850 or AT66 Add £5; 
G800 Add £7.10.0; GP91 SC Add LI (Also applies to MP60 /PC 
SPECIAL: SP25 fitted G800 with Plinth /Cover wired and 
mounted £20.19.6. P. & P. i0 / -. 
2025 TC with 9TAH /C diamond, plinth and cover wired and 
Mounted 613.19.6. P. & P. I0 / -. 
GL69 II fitted G800 -plinth and cover wired and mounted 
£35.0.0. P. & P. 12/6. 
ALSO IN STOCK 
2025 TC/9TAHC diam. £8.17.6; 3000 LM /STAHC diam. £9.15.0. 
3500 /KS40A 612.10.0; MP60 fitted plinth and cover (see above 
for cartridges) £17.12.6. P. & P. 10/ -. 
*FREE- Complete lists No. 16/17 on request. 

SINCLAIR 
EQUIPMENT 

PROJECT 60 PACKAGE DEALS 
2äZ30 amplifier, stereo 60 pre -amp, PZ5 dower supply. ¿19.0.0. 
Carr. 7/6. Or with PZ6 power supply £21.0.0. Carr. 7/6. 2xZOO 
amplifier, stereo 60 pre -amp, PZ8 power supPlY, £21.10.0. 
Carr. 7/6. Transformer for PZ8 59/6 extra. Any of the above 
with Active Filter unit add 97/6 or with pair Q16 speakers add` 
£16. All Sinclair models in stock. 2000 amplifier, £23.0.0. Carr. 
7/6. Neoteric amplifier, 646.0.0. Carr. 7/6. 

SAVE aCs 

BUILD Ti-ICS VHF FM TUNER 
5 NULLARD TRANSISTORS 300 
kc /s BANDWIDTH. PRINTED CIR- 
CUIT, HIGH FIDELITY REPRO- 
DUCTION. 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 parts sold 
separately. 
PARTS TOTAL. COST £6.19.6. p.p. 
3/6. MULTIPLEX DECODER £5.19.6 
(FOR STEREO) p.p. 3/ -. ASK FOR 
BROCHURE No. 3. 

You can build our Mayfair 
Portable for 

£99 30g: 

All parts available separately 
-Several models to choose 
from--visit our New Show- 
rooms at 309 Edgware Road. 

DISCOTHEQUE 
-PA CENTRE 

All the latest equipment in 
stock. Call and see for your- 
self or send-Tor latest lists. 

HENWf'S LATEST 
CATA. OG U E 

Latest edition. lv'a -350 pages. 

* COMPONENTS, TS ;T -- 
GEAR * EQUIPMENT, MODULES * SPECIAL OFFERS, etc. etc. 

Everything fortlhe construc- 
tor. Complete with 10)- value 
discount voucher for use with 
purchase. Price 7/6. p.p. 2/ -. 
WHY NOT SEND AWAY 
TODAY? FREE 8 page SEMI- 
CONDUCTOR LISTS No. 36. 
New ranges and a few circuits 

HI -FI TO SUIT EVERY POCKET 
FREE-Stock list No. 
16/17 on request -BEST 
VALUE IN U.K. 

100 
STEREO SYSTEMS 

and a complete range of 
individual units in stock - 
Demonstrations all day - 
visit our new Hi Fi Store. 
LOW CASH OR CREDIT/ 
HP TERMS (Credit terms 
from £30 purchase -callers 
only). 

SPECIAL STEREO SYSTEMS 
*FREE -pair of stereo headphones for private listening* C5 /8 
Teleton 203E 6+6 watts amplifier, SP25 or MP60 with deluxe 
plinth /cover pair of 3 -way 10 watt bookshelf speakers, all cables, 
leads, magnetic cartridge (List £79.10.0) PRICE £59. P. & P. 30/ -. 
Cl/8 Nova 505 Amplifier, 2025 TC with 9TAH /C diamond, 
plinth and cover, pair of 3 -way 10 watt bookshelf speakers, 
cables /leads, etc. (List £65). PRICE £49. P. & P. 30/ -. 
C9A /8 Sinclair 2000 amplifier, SP25 or MP60 with G800, plinth 
and cover pair of 3 -way 10 watt bookshelf speakers, cables /leads, 
etc. (List L88). PRICE £69. P. & P. 301 -. 
BI 1/8 Teleton F2000 (or F2300) MW /FM /STEREO Tuner ampli- 
fier, SP25 or MP60 with 9TAHC diamond, pair of 3 -way IC) watt 
speakers, cables /leads, etc. (List LI00). PRICE £79. P. & P. 30/ -. 
(All systems add £10 for larger speakers, £14 for Dentons). 

SEND FOR FREE LISTS OF 100 STEREO 
SYSTEMS 

TEST EQUIPMENT FOR HOME, 
SCHOOL & PROFESSIONAL USE 

AFI05 50k /volt multimeter (Cioa.). 
Price £8.10.0. p.p. 36. Leather case 28/6. 
200H 20k /volt. 
Price 63.17.6. p.p. 3/6. Case 12/6. 

500 30k /volt multi -meter. 
Price £8.17.6. p.p. 3/6. Leather case 30/ -. 
THL 33 2k /volt. 
Price £4.2.6. p.p. 3/ -. Leather case 22/'6. 
TE65 Valvevoltmeter (íllas 
Price £17.10.0. P.p. 7/6. 
SE250B Pocket pencil signai 
injector. Price 35/ -. p.p. 1/6 

0E500 Pocket pencil signal tracer. Price 29/6. 
p.p. I/6. 
TE20D RF generator. Price £15.0.0. p.p. 7/6. 
TE22D Matching audio generator. 
Price 617.0.0. p.p. 7/6. 
TEI5 Grid dip meter. Price £12.10.0. p.p. 3/6. 
TO3 Scope 3" tube. Price 637.10.0. p.á 10 / -. 

NEW SELF -POWERED PRE -AMPLIFIERS I 
25 WATT AND SO WATT 

designed for use with PA25 and PASO -1'rß SILICON AMPLIFIERS 
Amplifiers GOLD AND SILVER I I- 

0'ay. FINISH, Mains operated. Supplied with O. LOOK AT THE SPECIFICATIONS 
all plugs, etc. ADJUSTABLE OUTPUT ìß`f ,r , ® UP TO I VOLT. 

III: 
;!- At full power O.3 °; distortion. 

* FET9 /4. Mono with built-in mie. * At full power-IdB I !cis to 40 kc /s. 

mixer. Accepts any ceramic or arcs- * Response Id8 I 1 als to 100 kc /s. 
tal cartridge. Plus tuner, tape, etc. Rise time 2 sec. Price £12.10.0. p.p. 41 * M 

SLIM MODERN DESIGNS USING * FET154 STEREO (illus.). * Short circuit proof 
THE LATEST SILICON TRANSISTORS , Magneticcart. input, tuner, tape, etc plus limiting cct. 
FET's and IC's. DIN SOCKETS, Etc. Beautiful stereo sound. 
fitted. Price £16.10.0. p.p. 4/6. PA 25 10 t n is or all silicon differential input 400mV sensitivity. 25 watts Rms 

PUSH -BUTTON SELECTION, +20dB * I.C. STEREO 
into 8 ohm . Supplied with edge connector harness size 5" x 3" x 2 ". 

BASS AND TREBLE BOOST & CUT All facilities plus headphone socket PA 50 12 transis or version 50 watts Rms into 3 to 4 ohms. Size 5" x 3" x 4 ". 

All inputs provided plus TAPE without amplifiers. Uses IC's, FET's MU 442, Power supply or one or two PA 25 or one PA 50. PA 25 £7.10.0 
RECORD and REPLAY. Specifically etc. Price £24.0.0. p.p.- 5/6. PA 50 £9.10.0. MU 442 £6.0.0. 

SIMPLICITY TO MOUNT -EASY TO USE- DESIGNED FOR QUALITY, PERFORMANCE AND PRICE 
All units no soldering-just edge connectors and plugs 

HENRY'S 
RADIO o EI.ECTIIIINICS DS FQUR R 

303.309. 354.356 EDGWARE ROAD LONDON W.2< '' 


