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1DCOLIA 
(aagd T de Merk) 

THE RELIABLE 

SOLDERING INSTRUMENT! 

SEND COUPON FOR LATEST LEAFLET 

ADCOLA PRODUCTS LTD 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON SW4 

NAME. 

-I 

ADDRESS 

_ I 

PW171 I 

L. 

17in.- £11.10.0 TWO -YEAR GUARANTEE 
EX- RENTAL TELEVISIONS B 

ELL -24 G 

SL 
ns. SOB 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17 "- 19 "--21" -23" 
WIDE RANGE OF MODELS %;) 

SIZES AND PRICES 
DEMONSTRATIONS DAILY 

ommoa. 
TWO -YEAR GUARANTEED 

REGUNNED TUBES 
70° and 90° 14In. -9/6, 171n. -8916, 211n.- 
99/6. 110° 171n., 19In. and 21 in.-99/1. - .. 
23° (not bonded) -119/6. Exchanged bowls. 
Carr. 10 /6. 

COCKTAIL /STEREOGRAM CABINET 19 gns. 
Polished walnut veneer with elegant 
glass fronted cocktail compartment, -- padded. Position for two 10In. elllp- 

- _ _.__ _, s 
tical speakers. Record storage 

- = space. Height Min., width 5211n., 
- depth 141in. Legs 1 gn. extra. 

Speakers 616: . 21 " -350. 
y -._-- _- ..r" P. P. 2/6. Acos Mica. 35 /- Stand- 

ard: Stick MM. 2 gns. P. A P. 3/6. 
Asstd. Condensers: 10 /- for 50. 
P. & P. 7/6. Asstd. Resistors: 10 /- 
for 50. P. & P.4/6. Asstd. Controls: 
10/- for 25. P. á P.7/6. Transistors: 
Mallard matched output kit 9/- 
OC81 D-2 OC81's. P. er P. FREE. 

Ferrite Rods 3/6: 6 ", 8" r r complete with LW /MW Coils. P. A P. FREE. 

TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 91%61"x 31" 

P. & P.4 /6. Similar cases in plastic 7/6. 
RECORD PLAYER CABINETS 49/6. Cloth covered, size 161" x 141" x 8 ". Takes 
any modern autochanger. P. & P.7 /6. 
SINGLE PLAYER CABINETS 19/6. P. A P.7 /6. 
STRIP LIGHT TUBES 3/9 each. 11" (284 mm.) 230/240 volts, 30 watts. Ideal 

for cocktail cabinets, Illuminating pictures, diffused lighting etc. 6 for £1. 
P. A P. free. 

DUKE 8- CO. (LONDON) LTD. 
621/3 Romford Road, London, El 2 Tel. 01 -478 6001/2/3 

PRINTED CIRCUIT KIT 
BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS: (1) 2 Copper Laminate Boards 41' x 21 ". (2) 1 Board for Match- 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Reeiet. (51 Resist Solvent. 
(6) Etchant. (7) Cleanser /Degreeeer. (8) 16-page Booklet Printed Circuits for Amaleure. 
(9) 2 Miniature Radio Dials SW /MW /LW. Also free with each kit. (10) Essential 
Design Data, Circuits, Chaeeie Plane, etc. for 40 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to cult everyone's requirements and 
constructional ability. Many recently developed very efficient designs published 
for the firet time, including 10 new circuits. 

EXPERIMENTER'S 

-7J ai PRINTED CIRCUIT KIT 

.orc® c 
8/6 

Postage & Pack. 1/6 (UK) 
Commonwealth: 

SURFACE MAIL 2/- 
AIR MAIL 8/- 

Australis, New Zealand 
South Africa, Canada. 

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage- quadrupler 
detector. (3) Crystal Bet with Dynamic Loudspeaker. (4) Crystal Tuner with Audio 
Amplifier. (5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double 
Reflex. (7) Matchbox or Photocell Radio. (8) "TRI- FLEXON" Triple Reflex with 
sell- adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. 
The smallest 3 designs yet offered to the Home Constructor anywhere In the World. 
3 Subminiature Radio Receivers based on the "Triflexon" circuit. Let ue know 
it you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Size only 1.62' x 95' x 25 ". (11) Wristwatch Radio 1.15" x 60" x 55'. (121 
Ring Radio 70" x 70" x 55'. (13) Bacteria -powered Radio. Runs on sugar or 
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter- 
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor 
Teeter. (23) Human Body Radiation Detector. (24) Man /Woman Discriminator. 
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop 
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wire -less 
Microphone. (32) Wire -less Door Bell. (33) Ultrasonic Switch /Alarm. (34) Stereo 
Preamplifier. (351 Quality Stereo Push-Pull Amplifier. (36) Light -Beam Telephone 
"Photophone". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyrlator Drill Speed Controller. 

YORK ELECTRICS 
333 YORK ROAD, LONDON, S.W.11 

Send a S.A.R. for full details, a brief description and Photographs of all Kite and ali 
52 Radio, Electronic and Photoelectric Projects Assembled. 
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4apa,D ESL44¡ i MI a . , 31Eedadzo . 
FARS 

TmK 
PL436 

20,000 O.P.V. Multitester for the amateur or profee- 
sional. Features mirror scale and wood grain finish front 
panel. SPEC.: DC /V ranges: 0.6, 3, 12, 90,120, 600V at 
20K /0.P.V. AC /V ranges: 3, 30,120,600V at 8K /O.P.V. 
DC current: 60µA, 0.6, 60, 600mA. Resistance: 10K, 
100K, 1M and 10M ohms end scale (65, 860, 6.6K and 
66K ohms centre scale). Decibels: -20 to +57dB in 
four ranges. Operates on 2 x 1.2V U7 type batteries, 
Size:btx 41 x 211n. 

PRICE 
LASKY'S £7.19.6 Post 

5/- 

TTC Model C -1000 
A really tiny 1,000 O.P.V. pocket multi- teeter with "big" 
meter performance. Precision 2 jewel meter movement. 
Hand calibrated to ±3% accuracy on full scale of DC 
ranges, 4% on AC ranges. 211n. square meter. SPECI- 
FICATIONS: AC /V ranges: 0 -10, 50, 250, 1,000V at 
lK /O.P.V. AC /V ranges: 0 -10, 60, 280, 100V at 1K /O.P.V. 
DC current: 0- 1- 100mA. Resistance: 0 -150K /ohms (9,000 
ohms centre scale). Decibels: -10 to +22dB. Operated 
on one penlight cell. Two colour buff /green case -.lee only 
31 x 21 x lin. Click stop range selection switch. Ohms zero 
adjustment. Complete with tent leads, battery and instruc- 
tions with circuit data. 

LASKY'S 39/6 PRICE 
Post 2)6 

TTC Model C -1051 
A completely new design 20,000 O.P.V. pocket 
multimeter with mirror scale and built In thermal 
protection circuit. Exceptionally large easy to read 
meter with D'Areonval movement. Colour coded 
scales. Single positive click -In, recessed selection 
switch for all ranges. Ohms zero adjustment. 
Range spec. AC volts: 0 -6 -30- 300 -1200V at 
10K/ohms/V. DC volts: 0 -3 -15- 160 -200 -12KV 
at 20K /ohms /V. Resistance: 0- 60K- emegs. DC 
current: 0- 60µA- 300mA. Decibels: -20dB to 

e 17dB. Hand calibration gives extremely high standard of accuracy on all ranges. U es 
one 14V penlight battery. Strong Impact recietant plastic cabinet -sixe only 4j x 9¡ x lWln. 
Two colour buff/green rinieh. Complete with tent leads and battery. Original list price 5gns. 

JUST ARRIVED 
I MODEL 0 -1062 3000 O.P.V. 

meter. Similar appearance to ILASKY'S 7 / 
LASKY'S CLEAR PLASTIC 
PANEL METERS 
Precision made in Japan by HIOKI. Each meter boxed and 
Cully guaranteed with all Suing nuts and washers. Sizes are 
of f rout panel. Add 1/6 Poet on each. Quotes for quantities. 
Type KR -62 3 x 291n (illustrated) 
LuA 88/8 50pA 08/- 
8mA 68/6 1mA 8 meter 39/8 
100mA 119/8 10012A 52/8 
300 V 35/- 60011A 48/- 
Type MK -28A 191n. square Type MK -40A _o: square 
linA 29/6 lmA 296 
6mA 27/6 5mA 28/6 
100mA 27/6 100mA 28/8 
800V 27/6 300 V 28/8 
601.t,A 87/8 60µA 49/8 
lmA S meter 29/6 lmA 8 meter 52/8 
10012A 87/9 100µA 42/6 
500 pA 29/9 600µA 86/- 
Type MK -65A 31n. square Type ICE-65 S1 z Sin. 
1mA 38/6 50µA 59/8 lmA 38/6 
5mA 89/- lmA S meter 88 /6 5mA 87/6 
100mA 88/8 1001AA 68/6 100mA 8S/6 
900 V 86 /- 600µA 42/- 900 V 26/- 

PRICE Poet 2/8 PRICE £5.19.6. Free. 

50 
I mA S meter 42/- 

p 59 

600µÁ 46/- 

ANOTHER EXCLUSIVE FIRST 
PRESENTING THE IC -403 
INTEGRATED CIRCUIT AMPLIFIER 
MODULE 
AVAILABLE 

NOW! 
These tiny modules -size only 26 x 10 x I millimetres- 
represent the most amazing breakthrough in circuit 
design since the Introduction of the transistor. The actua circuit -ne bigger than a plu - 
head -is encapsulated in solid plastic tuned with the beatific and connecting pine to make 
an almost indestructible unit. The IC -403 Is an Integrated passer and preeampllfierrequiring 
only the addition of tone and volume controls, power source and speaker to form a com- 
plete audio amplifier of 3W output. Originally developed far computer and space projects - 
there are many applications for this unique device, wherever high efllcleucy and ultra 
compact size le required, i.e. miniature P.A. and audio .emplitlers, Iffiercoms, electronic 
organs, tape recordera etc. etc. 
SPECIFICATION (ratings at 20 °C): Output power typically 3W from 260mV input. 
Frequency response 20112 tu 80KHe ±9dB. Power amp. distortion 0.3% (at 1W, 400112). 
Pre -amp. gain 24dB. Power amp. gain 28dB. Max. operating voltage Dr. Min. operating 
load 7.5 ohms. Noise level -75dB. Pre-amp. Input imp.2m/ohms. Pow Pre -amp. and 
power amp. D.C. input current 50µ-A. 
THE IC -403 IS AVAILABLE FROM STOCK EXCLUSIVELY 
FROM LASKY'S- COMPLETE WITH t;VSTRUCTION DATA 
AND SUGGESTED CIRCUIT APPLICATIONS. 

LASKY'S ONLY 52/6 2/6 PRICE 
i 

N 
E W TRC 

FANTAVOX 

SOLID STATE COM- 
PACT CASSETTE 
RECORDER 
A new Lasky's STAR BARGAIN this 
beautifully made compact cassette recorder 
and play back machine offers tremendous 
performance and value, BRIEF SPEC: 6 
translator and 1 tbermister circuit Constant 
speed capstan drive system. AC blas re 
cording. PM magnet cruse. 211n. PM Dyna- 
mic speaker, Economical operation on 4 
l -5V (1.1-2 type) batteries. SPECIAL. 
FEATURES: Absolutely foolproof opera- 
tion. Plano key controls. Powerful volume 
with recessed control. Handsome impact 
resistant cabinet finished In black with 
satin aluminium and Ivory trim. Elise 
01 x 81 x 211n. Jack sockets for remote 
control microphone, earpiece and external 
NV battery pack (or AC adaptor), COM- 
PLETE WITH Remote control Dynamic 
microphone, earpiece, removable carrying 
strap, batteries, full Instructions and 
three C -00SX cassettes. 

IPRICE £17 10.0 P01'í' 3/- 

'OVERTURE' BUDGET PRICED CASSETTES 
High quality cassettes fro^i the U.S.A. 

C.60 -10 /6 C.90 -15/- C.120 -20/- Special) 6 -C.60 -59/6 Post Free 
Post I/- each. 4 and over Post Free. Spedtl protes far 7uautities. 

GET YOUR LASKY'S AUDIO -TRONICS PICTORIAL 

I FREE 16 colour pages large 16 a 1lla. format packed with 
Electra of (teme from our vast stocka. HI -FI, Radio, 
Electronics, Teat Equipment 

Send 1 ¡- for post only and inelusiou on our regular m loss Net. I 
AN woo me wax omm wow was saw ism , um= ow wg 

Branches 

201 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 3271 
Open all day, 9 a.m. -6 p.m. Monday to Saturday 

33 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01 -636 2605 
Open all day, 9 a.m. -6 p.m. Monday to Saturday 

152/3 FLEET STREET, LONDON, E.C.4 Tel.: 01 -353 2833 
Open all day Thursday, eddy elos:n i 1 p_m_ Saturday 

High Fidelity Audio Centres 

42 -45 TOTTENHAM CT. RD., LONDON, W.1 lei.: 011 -580 2573 
Ope11 all day, 3 a.m. (1 p. na Monday to Saturday 

118 EDGWARE ROAD, LONDON, W.2 -el.: 01 -723 9789 
Open all day Saturday, early closing 1 p m Thuistiay 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS, LONDON, 1E1 Tel.: 01 -790 4821 
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STEP 
UPS 

YOUR 
EARNINGS 

IT TELLS YOU ALL ABOUT 

-Installing domestic 

wiring, regulations, 

equipment, testing, cables 

and faults, meters and 

switchgear. lighting, 

water heating, space 

heating, cookers, 

refrigeration, public 

address equipment 

... in feet everything 

you need to add to your 

items, to really ad 

in your work. 

WITH PRACTICAL 
ELECTRICAL 
ENGINEERING 
You can have this handsomely -bound library 
of facts, vital theory and day -to -day 
practices sent to your home to esamina 
free of charge. It will help you understand the 
many branches of the vast electrical industry 
from installation work, Equipment. Instruments, 
Motors and Machines. Repair work, Main- 
tenance and Operation right through to the 
Generation and Distribution of electricity. 
And, to make the 2.350 pages of absorbing 
text crystal clear there are over 2.000 "action" 
photos and explanatory drawings. 

LEADING EXPERTS EXPLAIN IN DETAIL 
Written by 87 experts, this PRACTICAL library is 

planned to give you the knowledge which 
would normally take a lifetime to acquire. 

YOU RECEIVE 4 VOLUMES strongly 
bound in Grey Moroquette, containing 
2.352 pages of instructive information on 

latest practice; 2.100 Photographs, 

Diagrams, Working Drawings. 24 Data 
Sheets in colour. 12 Quick- reference 
Blueprint Charts, each in the large size 

of 16 }in. x 111in. NUCLEAR POWER 
STATIONS BOOKLET. 

FREE GIFT, Newnes Electrical Pocket 
Book. Nearly 400 pages with 258 illus- 
trations, diagrams, tables. (Value 1016d) 

Sent to you by post on 7 days 

FREE TRIAL 
To Buckingham Press Ltd., 15919 Warren Street, London, W,1 

Please send PRACTICAL ELECTRICAL ENGINEERING without obligation to 
buy If you accept my application. I will return the books In 8 days or post - 
Tick (V) here Full cash price of £16, or 

161- deposit and 16 monthly payments of 20/ -. 
If you are under 21 your father must fill up the coupon. 

Full Name Please riot /4 from 

(Block letters) Tee address in ieri u 
Address (smear preset, fl 

Sentid 
nfurnahed[ 

Furnished acoesELJ 

teeperary 
addreuli] 

II rise a/ are above 
please saswn eve 

County 

Occupation 
Mr 

Signature Mrs 
Miss 

Subscription Price £16.16.0. PEE /4001 
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VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS1R6, 186, 1T4, 884, 8V4, DAF91, DF91, D%91, DL92, DL94. 
Set 014 for 18/6. DAF96, DF96, DK96, DL96, 4 for 88 / -. 

0Z4 4/6 20102 18/6 DK96 7/- 51,41 10/6 PENA4 12/6 UCC84 7/9 
1A7GT 7/6 20P3 11/9 DL3O 6/- EL84 4/9 PEN38C16/- Ut7C86 6/9 
MOOT 7/8 20P4 18/6 DL92 6/9 EL90 6/- PFL20012/6 UCF80 8/8 
1N6GT 7/9 25L8131T 6/- DL94 e/- EM80 5/9 PL88 9/9 1101142 9/9 
1R6 5/9 26U4GT11/8 DL98 7/- EM81 6/9 PL81 7/8 UCHS] 8/9 
186 4/8 90C1 8/9 DY86 6/9 EM84 6/0 PL82 7/- UCL82 7/8 
1T4 2/9 80C16 18/- DY87 6/9 EM87 7/6 PIA$ 7/- UCL88 11/8 
384 6/9 30C17 16/- EABC808/S EYO3 7/8 PP 618 UF41 919 
3V4 9/- 311C18 8/6 EA242 8/9 EY86 8/9 P1.500 18/- UF80 7/- 
6U40 4/8 30E5 16/- EB91 S/8 EZ40 7/8 P1.604 1810 UF80 8/9 
51/313T 6/9 30FL1 18/9 EBC33 818 EZ41 7/6 PL608 2916 UF89 619 
5240 7/6 302L1214/8 EBC41 8/8 EZ80 4/8 PL80.3 14/8 UL41 10/0 
8/30L2 we 90P7,1412/- EBF80 8/9 EZ81 4/9 21484 7/9 UL44 80/- 
BALO 2/8 30L1 6/8 EBF89 6/8 GZ32 8/9 PX25 10/6 01,84 7/- 
61,148 8/8 30L16 14/- ECC81 8/9 KT32 5/- FY31 5/8 UM84 7/6 
6AQO 4/9 30L17 16/8 ECC82 4/9 %T61 8/9 PY92 10/- UY41 7/- 
BATB 4/- 80P4 12/- ECC83 7/- %T66 16/- PY33 10/- VFW 6/9 
BBAB 4/6 30E12 18/9 ECC84 6/8 ME140016/- PY81 5/8 VP4B 10/- 
813E6 4/9 301119 12/- ECC8O 6/B N78 14/9 PY82 5/8 VP192181/- 
8556 7/- 90PL1 18/9 ECC80412/6 PABC80 7/- PY83 5/9 277 8/8 
6BW6 18/- S0PL1316/8 ECF80 7/- PC88 10/8 PY88 Bl8 Transistor. 
8213 8/6 30PL1416/8 ECF82 0/9 PC88 10/8 PY800 7/8 AC107 8/6 
81114 9/- 36L8GT 8/- ECRU 8/- PC96 8/6 PY801 6/9 AC127 2/- 
8223 14/8 36W4 4/6 ECH42 10/6 PC97 8/6 R19 6/8 1..13140 7/6 
81(70 SIS 36Z4GT 6/- ECRU 6/9 PC900 SI- ROO 12/6 AF102 18/- 
8%80 4/8 6083 12/8 ECH84 7/8 PCC84 6/8 TH21C 9/9 AF116 8/- 
6L18 0/- AC/VP210/- ECL80 8/9 PCC86 6/6 U25 18/- AF118 8/- 
8V80T 0/6 AZ91 91- ECL82 6/9 PCC88 B/9 U26 18/- AF117 8/8 
8E4 4/8 B729 12/8 ECL89 9/- PCC89 10/8 U47 18/6 AF124 7/8 
6XOGT 5/9 CCHS6 10/- ECL88 8/8 PC018911/6 U49 18/6 AF1S6 818 
7138 10/9 CL93 18/8 EF37A 8/8 PCF80 8/9 062 4/6 AF128 71- 
757 7/- CY31 819 EF39 4/9 PC282 8/8 U78 4/8 AF127 8/6 
7C6 6/9 DAC32 7/8 EF41 9/6 PCF86 9/8 U191 12/8 0028 6/9 
7Y4 9/6 DAF91 4/8 EF80 4/9 PC280013/8 U301 18/8 0044 2/8 
10E1 161- DA296 8/8 1(F85 6/- PC2801 8/9 U801 19/6 0046 2/8 
10213 16/6 D283 7/9 EF86 8/8 PCF802 9/8 UABC80 8/8 0071 2/6 
12AH8 28/- DF91 2/9 EF89 5/8 PCF805 8/6 UA242 9/8 OC72 2/6 
12AT7 8/9 DF96 8/- EF91 8/8 PCF80812/- UB41 6/6 0076 2/8 
12AU8 4/9 DH77 4/- EF188 8/- PC1A9 7/- UBC41 8/8 0081 2/8 
12AU7 4/9 DH81 10/9 EF184 6/8 PCL83 9/- UBC81 71- 0081D 2/8 
1SAX7 4/9 DK32 7/8 E1190 8/8 PCL84 7/8 UBF80 0082 2/8 
12K8GT 7/- DK91 6/9 5L33 8/9 PCL86 9/- UBF89 6/9 0082D 2/8 
1913(18017/0 DK92 9/8 EL34 9/6 PC1A8 8/e U092 6/- 0C170 S/e 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 

ESSEX. Tel. 01 -550 7441 
Postage on 1 valve 9d. extra. On 2 valves or more, postage Bd. per 

valve extra. Any Parcel Insured against Damage In Transit 6d. extra. 

TRANSISTORISED 
O STEREO HI-FI 

RECORD PLAYER 

Build your awn Hi -Ft Record 

Player with the Serenade 

fully transistorised moldier 

which comes 
speakers and the 

latest BSR Speed 
x 

eed Stereo/ 
la 4 

Mono Record Changer. 

Advanced solid state amplifier 

only 4' deep, 14 transistors 

plus 4 diodes, separate Bass 

rd Treble - 10 watts total 

lover. Frequency 

5015.000 c /s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED AP 
Only Gns' 

17/8 28 
H P. terms available. 

Dep. £9.18.0 á 12 mon- 

thly payments of 3819 

(Total H.P. £31.17.0). 

Send £10.13.6 today. 

Amplifier available sep- 

arately at only 17 Gns. 

FANTASTIC BARGAIN OffER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2 -10" x 8' speakers and the latest 
BSR Mono /Stereo Record Changer -a complete 
radiogram at half normal price ONLY 

10 Watts Total output j P &P 
17 Transistors & 10 diodes A GNS.1776 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 

H.P. available £12.1.6 dep. plus 18 monthly pay- 
ments of 32/- (Total H.P. 240.17.6). 

Send £12.19.0 today. 

Callers 
Welcome '----- t--- - - - -17 

PLEASE SENO ME FREE DETAILS OF YOUR RANGE 

Addrelit 

100 CHASE SIDE, SOUTHGATE. Dep. P769 
LONDON. N.14. TELEPHONE PAL 3733/3660 L IT - IIIIM 211... 1. = 1111 III I NI Il NP9 I1 
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PREMIER RADIO 
; O%FORD s- 

-OTTENHxd COURT RD. 

23, TOTTENHAM COURT ROAD, LONDON,W.1 TeI:01 -636 3451 COIMINIOWI :l 

COMPL 

( The Premier Stereo System consists of an all transistor stereo amplifier, Garrard Model 2025 auto /manual record player unit fitter stereo miro 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 an put socket. 
Controls: Bass, Treble, Volume, Selector. Power on /off, stereo /mono switch. Brushed aluminium front panel. Black metal case with teakwood ends: 
Size 12" x 5¢" x 3)" high (Amplifier available separately if required £14.19.6. Carr. 7/6). 

WIDE RANGE OF HI -FI STEREO 
EQUIPMENT ON DEMONSTRATION 

All leading makes available including Rogers, Armstrong, 
Dulci, Wharfedale, Goodman, Ooldring, Shure, etc. etc. 

GARRARD RECORD UNITS 
1025 Stereo /Mono cart. 27.19.6 
2026 Stereo/Mono cart. 28.19.6 Teak Plinth with 
3000 with 9TAHCD 89.19.6 perspex cover as 
Carriage 7/6 extra above 85.10.0. 
AT60 MKII less cart. 218.19.8 Carr. 6/6 extra. 
SP26 MKII lees cart. 211.19.8 

AP75 less cart. 2120.01 Teak Plinth with 
0L75 lees cart. 988.0.0rex cover 

l7./- entrarr.7 /fie 
8L95 lees cart. 288.10.0. Carriage 10 /- extra. 

GOLDRING RECORD UNITS 
O1,68 lees cart. 222.7.0. GL75 less cart. 235.15.5. 

Carriage 10 /- extra. 

PICK -UP CARTRIDGES 
AT MONEY SAVING PRICES! 

GOLDRING 0800 (Stereo) 29.19.6 
B & O BPI (Stereo) 25. 6.0 
PICKERING V36 /AC2 (Stereo) 28.10.0 
SONOTONE 9TAHC /Diamond (Stereo) 22.16.0 
ACOS OP91 /18C (Mono compatible) 21.18.5 
AC08 093.1 (Stereo) 22. 8.7 
ACOS OP94 (Stereo) . 22.14.8 
B 8 R X3M (Mono compatible) 21.16.6 
B 8 R X3H (Mono compatible) 21.18.5 
RONETTE 106 (Stereo) 21.15.0 
RONETTE 108 (Stereo) 21.15.0 
All complete with mounting brackets and instructions 
Poet and Packing 1/6 each 

SPECIAL OFFER OF 
SHURE 

STEREO CARTRIDGES 
Look at our special prices/ 

MSD List 28.10.6. Premier Prise 26.19.6 
M44 -5 List 214.9.1. Premier Price 211.11.0 
M44C List 212.19.5. Premier Price 210.10.0 
5144E List 817.8.4. Premier Price 218.19.6 
MITE List 220.16.1. Premier Price 216.19.6 
M75 6 List 217.8.4. Premier Price 213.19.8 
M75E List 226.18.10. Premier Price 921.0.0 

Poet and Packing 1/6 each 

"PREMIER" 
TAPE CASSETTES 

C60 ) 10/6 
C90 (9°n) 15/- 
C120 GM) 20/- 
P. & P. 1/-. 

CASSETTE 
HEAD 
CLEANER 
Removes unwanted deposits 
from delicate tape heads. 
Fite all cassette recorders. 

15/- 

HI -FI STEREO 
HEADPHONES 
Designed to the highest 
pooible standard. Fitted 
21' speaker units with 
soft padded ear muffs. 
Adjustable headband. 
Bohm Impedance. Com- 
plete with Oft. lead and 
stereo jack plug. 

59/6 b; -& P. 

MONO HEADPHONES 2000 ohm 14/6 P. & P. 2 /O. 

STEREO STETHOSCOPE SET Low Imp. 25 / -P. & P.2 /'. 
MONO STETHOSCOPE SET Low imp. 10/6 P. & P. 2/-. 

"PREMIER" 
SPEAKER SYSTEM 

Specially designed oiled teak cabinet 
with vynair front. Size 125' high, 
71" wide, 65' deep. Fitted 64' EMI 
Bohm Base speaker with rolled 
surround and matching 3' E.M.I. 
tweeter. Fully lagged. 

£7.19.6 Srr. 

MULTI TESTERS 
MODEL D14. A really versatile instru- 
ment that makes a handy pocket size 
tool. Measures AC or DC voltage in three 
ranges of 0 -15- 150 -1000 volts. Resistance 
0- 100,000 ohms. Current 0-150 mA D.C. 
Sine only: 31 x 25 x 14in. Complete with 
battery, test leads and 49/6 P. & P. 
instructions. 2/8. 

POCKET SIZE MODEL. With wide - 
angle, jewelled meter movement, ceramic 
long-life, low -lose switching, tough impact 
resisting case. Sensitivity 20,000 ohms/ 
volt D.C. 10,000 ohms /volt A.C. 
10 Baugea: 0.52560. 260 -500 -2500 volts 
DC. 0.10. 50.100400 -1000 volts AC. 
0 -5o uA2.6 mA -260 mADC. 0.6000 ohms- 
6 megohms, 10u of -0001 mfd -1 mfd. 
-20 to +22dB. Complete battery, test 
lead and £4.1 9.6 P. & P. 
instructions. 3/6. 

WELLER SOLDERING Ti)OLS 

"E :pert" Bolder Gun. 
Soyas time and simplifies 

soldering in the home and 
service dept. Two position 

trigger gives instant dual heat. 
100/140 watt. 240 'volt A.C. 

67/6 P. & P. 2/ -. 
"Marksman' Soldering Iran. 

Lightweight. conventional n/1s' 
pencil bit. Ideal for regu\r bench 

use and all those job around the 
home. 25 watts. 240 volt. A.C. 

81(6 P. & P. 24- 

MONO GRAM AMPLIFIER 
21 watts output. Caen EL84 valve, double wound maim 
transformer. Ideal for use loath any record Bieck. Volume/ 
on/off and tone controls on flying leads. Output impedance 
3 ohms. Sine overall 54'w. z '54'd x 3'h. A.C. 200/240V. 
ONLY 49/6. P. & P. 6/ -. 

JULIETTE NA.5018 5 BAND 18 TRANSISTOR 
MAINS /BATTERY RADIO 
Covers AM 640- 1600Kc/s. Marine 
1.6- 46Mc /a. FM 88- 108Mc/.. VHF 
108- 134Mc /s. PB 148- 17451eie. Fer- 
rite bar aerial for AM/MB. Telescopic 
aerial for FM /VHF /PB. 47 P.M. 
Speaker. Operates on AC 250v. or 
D.C. by four 1.5v. batteries. Sise: 
91' x 65' x 31'. 
PREMIER 33 ONO. 
PRICE P. & P. 10 /-. 

TWO STATION 
TRANSISTOR 
INTERCOMS. 
Complete with battery 
and 50ft. connecting 
wire. Compact sine, two 
way call system. Ideal for 
home, office, factory, etc. 

49/6 v P. 

FOUR STATION INTERCOM,. Master unit and 3 slaves. 
Ideal for office and home. Complete with battery and 
connecting wire 27.19.6 P. & P. 46. 

"VERITONE" RECORDING TAPE 
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. 

LP8 3' 250' P.V.C. 618 

TT8 8' 450' POLYESTER 7/6 
DT3 85' 600' POLYESTER 11/6 
BPI 5' 600' P.V.C. 8/6 
LP5 5' 900' P.V.C. 10 /- 
DT5 5" 1200' POLYESTER 15/- 
LP6 51" 1200' Y.V.C. 12/6 

DTI) Sr 1800' POLYESTER 22 /6 
wit 61" 8400' POLYESTER 87/6 

SP7 7' 1200' POLYESTER 12 /6 
LP7 7' 1800' P.V.C. 15 /- 
DT7 7' 2400' POLYESTER 26/- 
TT7 7' 3600' POLYESTER 50/- 

TAPE SPOOLS 3' 1 / -, 5'. Sr. 7' 1)9. TAPE CASES 5 ", 51 ", 7' 2 /6. 
Poet and Packing 3' 1 / -, 5', 55' 1/6, 7' 2/ -. (3 reels and over Poet Free). 
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RACAL RA -17 
First ministry release of these world 
famous communication receivers. Fre- 
quency range 500 kc /s -30 Mc /s. Avail- 
able in excellent condition, fully tested 
and guaranteed. E150. Carr. 40/ -. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7 -8 Me/e. 
Operation on 8 volte D.C. 
Ideal for amateur use. 
Available in good used con- 
dition. 15.19.6. Carr. 7/6. 
Or brand new with accea- 
sorlee. 17.19.6. Carr. 7/6. 

CLASS D WAVEMETERS No. 2 
Crystal controlled. 1.2-19 Me /e. Maine or 
16V. D.C. operation. Complete with calibra- 
tion charts. Excellent condition. 112.10.0. 
Carr. 30/ -. 

MARCONI 

CT/44/TF956 

AF Absorption 
Wattmeter 

1 ti/watt to 6 watts. 
2610. Carr. 10 / -. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

Frequency 0 -20 Kc /e. on 2 ranges. Output 
6000 or 6k 0.Operation 200/2150V. A.C. Sup- 
plied in perfect order. 112.10.0. Carr. 10 / -. 

A VO M ETERS 

Supplied in excel- 
lent condition, 
fully tested and 
checked. Com- 
plete with proda, 
leads and instruc- 
tions. Model 47A 
19.19.6. P. & P. 
7 /6. 

SOLARTRON CD -1016 
OSCILLOSCOPE 

Double beam. D.C. To 5 Mc /a. Excellent 
condition. 456 each. Carr. 20/ -. 

AM /FM SIGNAL GENERATORS 
Oscillator Test No. 
2. A high quality 
precision instru- 
ment made for the 

ministry by Alrmec. 
Frequency coverage 
20 -80 Mc /e. AM 
CW /FM. Incor- 

porates precision dial, level meter, preclelon 
attenuator 11),V- 100mV. Operation from 12 
volt D.C. or 0/110 /200/250 volt A.C. Size 
12 x 89 x ß1n. Supplied in brand new con. 
ditlon complete with all connectors fully 
tested. 445. Carr. 20/, 

GEARED MAINS MOTORS 
Paralux type 8D19 230/250V. A.C. Rever- 
sible. 30 r.p.m. 40 lb. /ins. Complete with 
capacitor. Excellent condition. 99/6. Carr. 
10 / -. 

SINCLAIR EQUIPMENT 

Z12 12 watt amplifier, 89/8 
PZ4 Power Supply Unit 89/6 
Stereo 25 Preamp. 19.19.8 

Q14 Speakers 57.19.6 
Mioromatic Radie Hit 

49/8. Built 59/6. 
ALL POST PAID 

SPECIAL OFFER 
Two Z12 Amps., P7A Power Supply, Mono 
56 Preamplifier, 122, or with two Q14 
speakers, 187. 

NEW SINCLAIR 2000 SYSTEM 
35 watt Integrated Amplifier, 129. Carr. 5/, 
Self- powered FM Tuner, 125. Cart. 6/ -. 

ECHO HS -000 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. aP. 2/6. 
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UNR -30 4 -BAND COMMUNICATION RECEIVER 

Covering 550 Kc /s -30 Mc /e. Incorporates BFO. Built in 
speaker and phone Jack. Metal cabinet. Operation 220/ 
240V. A.C. Supplied brand new, guaranteed with 
instructions. Carr. 7/6 13 gns. 
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TRIO COMMUNICATION 
RECEIVER MODEL 9R -59DE 
4 band receiver covering 550 Kc /s to 30 Mc /s. 
continuous and electrical bandepread on 10, 16, 20, 
40 and 80 metres. 8 valve pins 7 diode circuit. 
4/8 ohm output and phone jack. BBB -CW ANL 

Variable BFO 8 meter Sep. bandepread 
dial IF 455 Kc /e Audio output 1.5 W. 
Variable RF and AF gain controls. 115/250V. 
A.C. Mains. Beautifully designed. Sine: 7 x 16 x 

0m. With instruction manual and service data. 142.10.0, carriage paid. TRIO 001INUN- 
IOATION TYPE HEADPHONES. Normally 15.19.6. OUR PRICE 18.16.0 if purchased with 
above receiver. 

TRIO JR -500SE 10-80 METRE AMATEUR COMMUNICATION 
RECEIVER IN STOCK £69 

HAMMARLUND SP600JX 
COMMUNICATION RECEIVER 

High quality professional dual conversion communication 
receivers available for the first time In this country at a 
reasonable price. Frequency range 540 Kc /e -54 Mc /s. in 
6 bande variable tuning or 6 channel crystal controlled. 
2.1 watt output Into 600 ohms. Input 110 /230V. A.C. 
20 valve circuit Incorporating: Xtal filter B.F.O. A.N.L. 
Xtal calibrator, S meter etc. Size 19 x 12 x 22in. (List 
6520). Offered in excellent condition, fully tested and 
checked. 2100 each. 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 
19 transistors, 8 diodes, IHN music power, 90W 
at 80. Response 30- 20,000 ± 2dB at 1W. Dis- 
tortion 1% or less. Inputs 3mV and 260mV. 
Output 3-160. Separate L and R. volume con- 
trols. Treble and bass control. Stereo phone jack. 
Brushed aluminium, gold anodised extruded front 
panel with complementary metal case. Size 109 x 
3 9/16 x 7 13 /161n. Operation 115/230V. A.C. 
128. Carriage 7/6. 

MARCONI TEST EQUIPMENT 
EX- MILITARY RECONDITIONED. TF.1440 
STANDARD SIGNAL GENERATORS, 85 Kc/s- 
25 Mc /s, aß6. Carr. 30/ -. TF.886 VIDEO OSCILLA- 
TOR 0-5 Mc /s 145 Carr. 30/ -. TF.195M BEAT FRE- 
QUENCY OSCILLATOR 0-40 Kc /e. 200/250V. A.C. 
WO Carr. 30/ TF.142R Distortion Factor Meter, 
120 Cart. 20 / -. All above offered In excellent condi- 
tion, fully tested and checked. TF.1100 VALVE 
VOLTMETER, Brand New, 250. TF.1267 TRANSMIS- 
SION TEST SET, Brand New, 176. TF.1371 Wide Band Millivolt Meter, Brand New. 160. 

TO -2 PORTABLE OSCILLOSCOPE 
A general purpose low 
cost economy oscillo- 
scope for everyday use 
Y amp. Bandwidth 
2 CPS-1 mHz. Input 
imp 2 meg0 25 pF. 
Illuminated scale. tin. 
tube. 115 x 180 x 
230mm. Weight 81b. 
220/240V. a.c. Supplied 
brand new with hand- 
book. 1233.10.0. Carr. 10 / -. 

FIELD TELEPHONES TYPE L 

Generator ringing, metal cases. Operates from 
two 1.5V batteries (not supplied). Excellent 
condition. 14.10.0 per pair. Carr. 10 / -. 

TE -40 
HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. Input 10 ranges: 
01/003/'1/3/1 /3/10/30/ 
100 /300V. R.N.S. 4cps.- 
1-2 Mc /e. Decibels -40 to 
+60dB. Supplied brand 
new complete with leads 
and inetructiom. Opera- 
tion 230V. A.C. 117.10.0. 
Carr. 5/, 

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

150 W. 111.12.6. P. & P. 3/6. 
300 W. 12. 7.6. P. & P. 3/6. 
600 W. 18.10.0. P. a P. 6/6. 

1,000 W. 16.10.0. P. & P. 7/6. 
1,600 W. 16.10.0. P. & P. 8/6. 
7,600 W. 116.10.0. P. & P. 20/ -. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20c /s to 
200 He /s on 4 
bande. Square: 
20c /e to 30Kc /e. 
Output Imped- 
ance 6,000 ohms. 
200/250V. A.C. 
Supplied brand 
new and guaran- 
teed with instruc- 

tion manual and leads 118.10.0. Carr. 7/6. 

MULTIMETERS fort_ purpose,/ 
LAFAYETTE DE -LUXE 100K0 /VOLT 
"LAB TEETER" Giant 691n. scale. Ballt -In 

meter protection 0/6/ 
2.5/10/60/260/600 / 

1.000V D.C. 0/3/10/50/ 
250/600/1,000V A.C. 0/ 
10 /100µA /10 /100/ 
500mA /25/10A. 0/ 
1K /10K /100K /10M/ 
10MO. - 10 to 49.4dB 
118.18.0. P. B P. 6/ -. 

MODEL AB-1.00D. 100E 0 / 
VOLT. 5/u. mirror scale. 
Built -in meter protection. 
0/3/12/60/120 /300 
/600/1,200v. D.C. 0/6/30/ 
120/300/650v. A.C. 0/ 
10µA/6 /60 /300mA/ 
12 amp. 0/2K/200K/2M/ 
206M0. -20 to +17dB. 
412.10.0. P. a P. 3 /6. 

TE -900 20,0000 /VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. 6m. full view 

2noter. 
2 colour scale. 0/ 

.5/10/ 260/ 1,000/ 5,000 
v. AC. 0/26/13.5/ 
10/50/260/1,000 /5,000v. 
D.C.0 /60 A /110 /100 
/600 mA/10 amp. D.C. 
02K /2001K/20 MEG. 
OHM. 115. P. 8 P. 6/.. 

LAFAYETTE 57 Range 
Super 50k0 /volt Multi - 
meter. D.C. volts 12 mV 
-1000V. A.C. volta 1.5V 
-1000V D.C. current 
250A -10 amp Ohms 0- 
lOmegOdB -20 to +8 
dB. Overload protection. 
112.10.0. Cart. 3/6. 

TE111. DECADE 
RESISTANCE 
ATTENUATOR 

Variable range 0- 
111dB.Connectione, 
Unbalanced T and 
Bridge T. Impedance 6000 range (0.1dB X 

10) + (1dB x 10) + 10 + 20 + 30 + 40dB, 
Frequency: d.c. to 200kHz ( -3dB). Accgz- 
acy: 0.06dB. +Indication dB x 0.01. 
Maximum input less than 4W (50V). Built in 
8000 load resistance with internal /external 
switch. Brand new 027.10.0. P. & P. 6/ -. 

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 Untrue - 
tiom. 515. Carr. 7/6. 
Sloe 140 x 215 x 170 mm. 

MODEL TE -90 50,000 O.P.V. 
mirror scale overload protec- 
tion 0/3/13/60/300/600/1200v. 
D.C. 0/6/30/120/300/1200v. 
D.C. 03 /6 /60 /600mA. D.C. 
16K /160K /1.6 /16meg O . -20 
to +63dB.57.10.0. P. d P. 3/ -. 

MODEL TE-70. 30,000 
O.P.V. 0/3/15/60/300/600 
/1,200v. D.C. 
600/1,200v.. A.Ó6Ó /3 /0µÁ 
/3/30 /300mA. 0 /16K/ 160K 
/1.6M/16 Meg. O 
65.10.0. P. a P. 3/ -. 

PROFESSION- 
AL 20,000 opT 
LAB. TYPE 
Msltltester. 
Automatic 
overload pro- 
tection, mirror 

cale. Range.: 1/10/50/250/500 /1,000 volts. 
D.C. and A.C. 0- 60011A, 10mA, 260mA 
Current: 0 /20K, 300K, 2 megohm. Decibel.: 
-20 to +22dB. 15.19.6. 
P. a P. 3/6. 

MODEL TE-80. 20.000 
O.P.V. 0/10/50/100/500/ 
1,000v A C 0/6/26/60/250/ 
600/1,000v D C. 0-60µA, 
6/60/600mA. 0/6K/60K/600 
K/6meg.14.17.8. P. & P. 3/- 

YODEL PT-89. 1,000 
O.P.V. 0/10/60/250/ 
500/1,000v. A.C. and 
D.C. 0/1/100 /500 /mA. 
D.0 0/100E0. 89/6. 
P. & P. 1 /6. 

MODEL TE-12 
30,000 O.P.V. 0/06/6/30/120/ 
600/1,300/3,000/6,000v. D.C. 
0/6/30/120/600/1,200v. A.C. 
0/60 µA/6/60/600mA. 0/6K/ 
600E/BMeg./80 Meg.O 60pF. 
0.2mFd.16.19.8. P. & P. 3!6. 

TY75 AUDIO SIGNAL 
GENERATOR 

Sine Wave 20 CPS -300 
Kc /s. Square Wave 20 
CPS-30 Kc /s. High and 
low impedance output. 
Output variable up to 6 
volta. 220/240 volta A.C. 
Brand new with Instruc- 
tions. 116. Carr. 7/6. 
Mae 210 x 150 x 120 mm. 

Full range of all components valves 
semiconductors test equipment 
receivers hi -fi equipment - all t 
discount prices. 

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

aC40000$ 

NEW CATALOGUE 
Nearly 200 pages giving full details of a 

comprehensive range of COMPONENTS, 
TEST EQUIPMENT, COMMUNICATION 

EQUIPMENT AND HI -FI EQUIPMENT. 
Each section greatly enlarged and fully 
illustrated. Thousands of items many at 

bargain prices. 
Free Discount Coupons Value 101- woo' SEND NOW- ONLY 7á PFwI' 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AND GUARANTEED AT FANTASTIC 
RAVINGS 

SRP22 Mono 16.10.0 01'26 MK II 111.10.8 
SRP22 Stereo 18.19.8 8166 111.19.8 

1025 Mono 17.10.0 A70 MK II 112.10.0 
1026 Stereo 17.15.0 AT60 MK II 118.10.0 
2026 Stem 17.19.8 Arm ßL86 114.14.0 

2026T /C 
110. 0.0 

Mono /Stereo 68.17.8 9L75 189. 0.0 
3000 Stereo 69.19.8 SLIM 186. 0.0 
Carriage /ioaurance 7/6 extra any model. WB4 
Bases 13.19.13. Perspex covers 13.10.0. Special otter base and -over available for these 
models at 14.16.0. Carr. 6 /-. Full range of Garrard accessories available. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose D/B oscilloscope. 
T.B. 2 cps -760 Kc /e. 
Bandwidth 6.6 Mc /e. 
Sensitivity 33mV /CM. 
Operating voltage 0/110/ 
200/260V. A.C. Supplied 
In excellent working con- 
dition. 628.10.0. Or com- 
plete with all acceaeoriee, 
probe, leads, lid, etc. 
OZ. Carriage 30/ -. 

ADMIRALTY B.40 RECEIVERS 
Released by the Ministry. High quality 
10 valve receiver manufactured by Murphy. 
Coverage In 5 bands 660 Kc /s-30 Mc /a. I.F. 

500 Kc /s. Incorporate. 
2 R.F. and 3 I.F. 
stages, band -pate Alter, 
noise limiter, crystal 
controlled B.F.O., cali- 
brator. 0/F output, 
etc. Built -in speaker, 
output for phones. 
Operation 150/230 volt 
A.C. Sloe 195 x 135 x 
lain. Weight 114 lbs. 
Offered to good work- 

ing condition. 1128.10.0. Carr. 30/ -. With 
circuit diagrams. Also available B.41 L.F. 
version of above. 15 Kc /8-700 Kc /e. 117.10.0. 
Carr. 30/ -. 

R209 MK II 
COMMUNICATION RECEIVER 
11 valve high grade communication receiver 
suitable for tropical use .1.20 Mc /s on 4 bands. 
AM /CW /FM operation. Incorporates pre- 
cision vernier driver, B.F.O., aerial trim- 

mer, internal 
speaker and 
12v. D.C. 
internai po- 
wer supply. 
Supplied 
In excellent 
condition, 
fully tested 
and checked 
119.0.0. 
Carr. 20/ -. 

ADVANCE 
TEST EQUIPMENT 

Brand new and boxed in original sealed curiona 
VM. 76 VALVE VOLTMETER. R.F. measure- 
ments In excess of 100 Me /s and D.0 
measurements up to 100V with accuracy of 
+2% D.C. range 300 MV to 1 KV. A.C. 
range 300 MV to 300 V RMS. Resistance 
02 -600 MO. Price 672. 
VL78 A.O. MILLIVOLT METER. Tran- 
lstorised 1 MV -300 V. Frequency 1 c/e to 

1 Mc /e. Price 196. 
VM.79 UHF MILLIVOLT METER. Tran- 
sietorbted. A.C. range 10 MV -3 V. D.C. 
current range 01µA --3 MA. Resistance 
1 ohm -10 megohms. Price 6186. 
H1B AUDIO SIGNAL GENERATOR, 16 a /m- 
60 Kc /e. sine or square wave. Price 180. 
J1B AUDIO SIGNAL GENERATOR. 15 c /s- 
50 Refs. Price 680. 
JIB AUDIO SIGNAL GENERATOR. As per 
JIB except fitted with output meter. Price 
686. 
TT18 TRANSISTOR TESTER. 687.10.0. 
Carriage 10/- per Item. 

SOLARTRON MONITOR 
OSCILLOSCOPE TYPE 101 

An extremely high quality oscilloscope with 
time base of l014./sec to 20m /nec. Internal Y 
amplifier. Separate mains power supply 200/ 
250v. Supplied In excellent condition with 
cables, probe, etc.,as received from Ministry. 
18.12.6, carriage 30/ -. 

GW 

LAFAYETTE SOLID STATE HA600 RECEIVER 
6 BAND AM/OW/RIB AMATEUR AND SHORT 
WAVE 150 Kc /u-400 Hole and 560 Ecl. -80 Mo /s 
F E T Iront end 2 mechanical Alters Huge 
dial Product detector Crystal calibrator 
Variable HFO Noise limiter S meter 24in 
Baudapread 230V. A.O. /12V. D.C. neg. earth 
operation BF gain control. Size lain. x 91 in. x 
81in. Weight 18 lbs. EECEPTIONAL VALUE. 
145. Carr. 10 / -. S.A.E. for full details. 

LAFAYETTE PF -60 SOLID STATE VHF FM RECEIVER 
A completely new transistorised receiver covering 
152 -174 Mc /e. Fully tunable or crystal controlled 
(not supplied) for fixed frequency operation. In- 
corporates 4 INTEGRATED CIRCUITS. Built 
in speaker and illuminated dial. Squelch and vol- 
ume controls. Tape recorder output. 750 aerial 
input. Headphone lack. Operation 230V. A.C./ 
12V. D.C. Neg. earth. 087.10.0. Carr. 10 / -. 

Variable Voltage TRANSFORMERS 
Braced new, guaranteed and carriage paid. 
High quality construction. Input 230V. 50-60 cycles. 
Output full variable from 0.260 volts. Bulk quantities available. 
1 amp. -26.10.0; 2.6 amp.- 16.16.0; 6 amp.-I9.16.0; 
8 amp. $14.10.0; 10 amp.- 118.10.0; 12 amp.- 181.0.0; 
20 amp. -137.0.0. 

50µA 87/8 
60 -0 -50µA 86/- 1 amp 25/- lOV. D.C....86 /- °° . "... r.. - 100µA. . ......86 /- 2 amp . . . 26/- 500V. A.C. 25/- 
100-0- 100µA g21ß s amp 25/- 20V. D.C....25 /- if meter lmA 29/8 
200µA 81/6 20m A 25 /- 100V. D.C...26 /- VU meter ..88/8 
500µA 17/0 Postage Extra. Larger sizes available -send for lists. 

* TRANSISTORISED FM TUNER * 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x 
8 I.F. stages. 
Double tuned dis- 
criminator. Ampb 
output to feed mart 

ampWlen.Operatee m 9Vbattery.Coverage 88 
-108Mcio Ready bull ready for use. Fantastic 
value for money. 18,7.8. P. a P. 2/6. 
Stereo multiplex adaptor. 99/8. 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over :amaaingly 
long distances. Separate call 
and prams to talk buttons, 
2 -wire connection. 1000's of 
application. Beaulifally fin- 
ished ion ebony. Buppied 
complete with batteries and 
wall brackets. 
16.19.2. P. R P. 3/0. 

CLEAR PLASTIC PANEL METERS 
First grade quality Moving Coil panel meters available ex- 
stock. S.A.E. for Illustrated leaflet. Discounts for quantity. 
Type MR 38P. 1sr /ssio. square honte. 
500 -0. 600µA26 /- 50mA 26/- 
ImA 25/- 100mA ....26/- 
1-0-1mA 25/- 150mA ....26/- 
2mA 25/- 200mA ... .86/- 

300mA ....26/- 
500mA ....25/- 

5mA 
10mA ... 
750mA 

25/- 
25/- 
26/- 

160V. D.C...8li/- 
300V. D.C...26/- 
600V. D.C. .26/- 
760V. D.C..26/- 
15V. A.C... 26/- 
60V. A.C... 26/- 
150V. A.C.. 26/- 

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

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
10 -11.5 meg0 
6 Rangea 4-1 %. 
L.1 tt H - 111 
HENRYS 6 Ran - 
gee -2 %. C.10pF 
±1110mFd. 6 

Ranges }2 %. TURNS RATTO 1:1/1000- 
1:11100.6 Ranges ± 1%. Bridge voltage at 
1,000 cpa. Operated from 9 volte. 1001).A. 
Meter indication. Attractive 2 tone metal 
caee. Size 71 x 6 x 2in. 120. P. A P. 5/, 

TE -65 VALVE VOLTMETER 
High quality instrument 
with 28 rangea. D.C. volta 
1.5- 1,500v. A.C. volts 
1.6- 1,500v. Resistance 
up to 1,000 megohms. 
200 /240v. A.C. operation. 
Complete with probe and 
instructions. 
117.10.0. P. R P. 8 /-. 
Additional probes avail. 

ble: R. F.86 / -. H. V.42 /ß. 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Discount on quantities. 
Sin. 220ft. L.P. acetate 8/6 
Sein. 600ft. T.P. mylar 10 /- 
Sin. 130010. std. plastic 9/8 
bin. 900ft. L.P. acetate 10 /- 
bin. 1,200ft. D.P. mylar 16/- 
62 in. 1,200ft.L.P.acetate 12/6 
6210. 1,200ft. L.P. mylar 16/- 
6210.1,8000. D.P. mylar 82/8 
6l10. 2,400ft. T.P. mylar 89/8 
710.1,200ft. std. acetate 12/8 
71n. 1,800ft. L.P. acetate 16/- 
7in. 1,8000. L.P. mylar 20 /- 
7in.2,40011. D.P. mylar 26/- 
7in. 5,6005. T.P. mylar 46/- 
Postage 2/ -. Over 9.3 poet paid. 

RECORDING HEADS 
Reuter 5- track. de fitted to Collare Mk. IV 
and Studio Decks. High imp. record play- 
back, low imp. erase. Brand new. 19 /6 pair. 
COSM000RD } -track heads. High Imp. 
record /playback 85/ -. Low imp. erase 20 / -. 
MARRIOTT 5 -track heads. High imp. 
record /playback 66/ -. Low Imp. erase 20 / -. 
Poet extra. 

NOW OPEN IN EDGWARE ROAD 
Our new walk around shop is now open at 811 Edgware Road fully stocked with 
all Hi -Fi, Communication and Test Equipment. Call truie your nearest shop - 
Edgware Road for oil Equipment -Lisle Bisset for all Equipment and Components. 

/%.KS/,r/ij 

0 

TE-18A Tranaiaforied 
Renal Generator. O ranges 
10OkBs- 30mHz. An Inez - 
eeasive Instrument for the 
Sandyman. Operate. on 
9v battery. Wide easy to 
read scale. 800kHz modu- 
lation. 61 x 62 x ilia. 
Complete with Matrue- 
gone and leads. 67.19,6. 
P. A P. 4/-. 

MODEL ZQM TRANSISTOR CHECKER 
It has pike fullest capacity for 
checking on A, B sad Ico. 
Equal), adaptable for 
checking diodes, etc. 
Spec.: A: 0.7- 0.2997. 
B: 6 -100. Ico: 0 -50 
microe.mp. 0 -6mA. 
Resistance for diode 
2000 -IMO. Supphed 
complete with Instruc- 
tions, battery and lead. 66.19.8. P. a P. 2/6 

TE -23RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 Ec /s -390 
Mc /s on 6 bands. 
Directly calibrated 
Variable R.F. at- 
tenuator. Operation 
200 /240v. A.C. 
Brand new with in- 
structions. 116.0.0. 
P. a P. 7/6, B.A.E. 
for details. 

ARF -100 COMBINED AF -RD 
SIGNAL GENERATOR 

A.P. SINE WAVE 
20- 200,000 c /s. 
Square wave 20- 
30,000 c /s. 0 /P. 
HIGH IMP. 21V. 
P /P600 0 3.8V. P /P. 
TF 100 Kc /e -800 
Mc /m. Variable R.F. 

attenuation int/ext. modulation. Incorpor- 
ates dual purpose meter to monitor AF out- 
put and % mod. on R.F. 220/240V. A.C. 
180.0.0. Carr. 7/6. 

LAFAYETTE TE -46 RESISTANCE 
CAPACI-Y ANALYSER 

2 pF 2000 mFd i1 
2 ohms 200 meg 
ohms -Also checks I 
Impedance, turne 
ratio, maculation. 
200/260V. A.C. 
Brand Hew 
117.10.0 
Carr. 7'6. 

(RADIO) LIMITED 
3 and 34, LISLE STREET, 01- 437 8204 
LEICESTER SQ.,LONDON,W.C.2 01- 437 9155 

311, EDGWARE RD.,LONDON,W.2 01- 2620387 
(ALL MAIL ORDERS TO :- 3,1.151.f STREET,LEICESTER SQUARE, t ONDON, W.C.2) 

OPEN 
9 a.m. to 8 p.m. 
every day Mon- 
day to Saturday 
(Edgware Road 

} day Thurs.) 
Trade supplied. 
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MARTIN 
IS HIGH FIDELITY 
plus 
ADD -ON- ABILITY 

THRILLING POWER 

DEPENDABILITY 

GENUINE ECONOMY 

How would you like to start with 
a simple amplifier, say, and add to 
it until it became a fully stereo 
twenty watt amplifier with FM 
tuner and facilities to take the most 
sensitive low output pickups ever 
made 7 With Martin Audiokits 
it's easy, for with these superbly 
engineered all- transistor prefabri- 
cated units, success is built in from 
the start and you build to your own 
preferred plan. IT'S A MONEY 
SAVING SCHEME, TOO. 

Details from: Trade enquiries invited. 

MARTIN ELECTRONICS LTD., 155 High St., Brantford, 
Middlesex. ISLeworth 1161 

To MARTIN ELECTRONICS, 155, High Street, Brantford, Middlesex. 

I have not had your leaflets before. Please send them on 
AMPLIFIERS FM TUNER RECORDAKITS 

(Tick as required) 

NAME 

ADDRESS 

PW7 

Rig 

You must 
hear this 
superb 
unit 
15 + 15 
WATT 
HIGH 
FIDELITY 
OUTPUT 

SOLID STATE STEREO AMPLIFIER 

Recommended 
ONLY 35 Gns. Retail Price * Excellent performance * High grade components and transistors * Impressive technical specification * Attractive appearance * Modest cost 

Housed in Teak veneered Cabinet, 
Switched selectidn of Mic., Mag- 
netic P.U., Ceramic P.U., Radio 
Tuner, Tape Rec. 

Available from your local Hi -Fi Dealer 
Wholesale and Retail enquiries to Manufacturers 

FUTURISTIC AIDS LTD, 103 Henconner Lane, Leeds 13 

SEND S.A.E. 
FOR FULLY 

DESCRIPTIVE 
LEAFLET 

Thé New Picture- BOOk'way of learning 
ELECTRICITY 
ELECTRON ICS (óvoLS) 

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

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 

"They certainly confirm everything your readers say about them and I 
am more than delighted with them. They will be of great value to me 

in my job as Hospital maintenance electrician. " A. B., Birmingham. 

"I am entirely satisfied with the books, they are everything you claim 
them to be." S.S., Cardiff. 

"An extremely marvellous set of books." 

A TECH -PRESS PUBLICATION 

C.B., London. 

IIIMMINMEIMINNINIONNMINEMMINIMMIS . To The SELRAY BOOK CO.. 60 HAYES HILL, HAYES, BROMLEY, KENT 13112 7HP 

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 
M good condition within 7 days or send the following amounts. BASIC 
ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3 

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 
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. 

III Signature .................. 
(If under 21 signature required of parent or guardian) 

1. NAME . ............................... 

BLOCK LETTERS 
FULL POSTAL 
ADDRESS ._._ ................ 

158 

o 

www.americanradiohistory.com

www.americanradiohistory.com


DE LUXE PLAYERS 
PORTABLE CABINET M ill us- 
player. To St standard 75/- trated. or autoohanger. 
RCS AMPLIFIER 8 WATT. 
Ready made and tested This 
is a 2 -stage unit ming g 
triode pentode condenser 

valve giving 
8 watts output into a 
8 ohm loudspeaker. 
Tone and volume 
controls mounted on 
chassis with knobs. 
Supplied with 
loudspeaker and valve Post 5/8 
UCL82. Frequency response eaoh item 

Sensitivity 200mV. `7`7/6 
SINGLE PLAYERS MONO 
EMI Junior Mains 92.19.8 
Garrard 5RP2E 98.19.6 
Garrard SPSO MkII914.19.6 3000 Sterns /Mono 912.19.6 
All fitted LP /78 stylii and pickup cartridge complete. 
Stereo /mono pickup 20 /- extra except 3000. 

AUTOCHANGERS MONO 
Ball our Princes, 25.19.8 
BSRSuperilim UA2598.19.6 
11A70 Trasnc ription 918.19.8 

GARRARD TEAKWOOD BASE WB.1. Ready 65 /- cot out tor mounting 1025, 3000, SP25, AT80, etc. 
GARRARD PERSPEX COVER SPC.1 for WB.1 65/' BASE. Durable tinted attractive appearance. 

E LUXE STEREO GRAM CHASSIS V.H.F.. MW, SW 
19 -50m. SW 80 -180m. Magie eye, push buttons. f22.10 
6 valve plus not. Size 15 x 71 x Bin. high. 
British made. Details B.A.E. 

E.M.I. PICK -UP ARM Complete with mono cartridge 29/8; 
Xtal GP67 17/6; Stereo Ceramic 35/ , Powerpoint 58 15/ -. 

CRYSTAL MIKE INSERTS 
1din. dia. 8/8; ACOS 11ßn. die. 9 /6. BMX, lin. dia. 9/6 
MOVING COIL MIKE with Remote Control Switch 19/6 

PORTABLE TRANSISTOR 

AMPLIFIER PLUS 

DYNAMIC MICROPHONE 
A sell- contained tun), 
portable mini p.a. system. 
Many uses - ideal for 
Parties, or as a Baby 
Alum, Intercom, Tele- 
phone or Record Player, 
Amplifier, etc Attractive rexine 
covered cabinet, sise 12 x 9 x 41n, with 
powerful 7 x 4in. speaker and tom transistor one watt 
power amplifier plus ultra sensitive microphone Uses PP9 
battery. Brand new ln Makers' carton with full makes,' 
guarantee. World famous make. Only 90 Post / Free 

WEYRAD P50- TRANSISTOR COILS 
RA2W 81x. Ferrite Aerial Spare Cons 8d. 
with ear aerial 0o0.... 12/8 Driver Trans. LFDT4 9/6 
Oso. P50 /1AC 5/4 Printed Clrouit, PCA1 . 9/6 
I.F. P50 /2CC 470 ke /s 5/7 J.B. Tuning Gang .... 10/6 
3rd I.F. P50 /3CC 6/- Weyrad Booklet .. 2/- 
Teleeeopio Chrome Aerials 8in entends te ES }n. 5/ -. 
Ferrite Rods Only. 8 z tin. 4/ -; 6 r lin. 5/ -. 

VOLUME CONTROLS 

Long spindles. Midget Sine 
6K. ohms to E Meg. LOG or 
LIN. L/S 8/ -. D.P. 5/- 
STEREO L/8 10/6. D.P. 14/6. 
Edge. 5K. S.P. Transistor 6/ -. 
WIRE -WOUND 8 -WATT 
POTS. T.V. Type. Values 
10 ohms to 30K., 4/6 Carbon 30K to 2 meg. 

80 Ohm Coax 8D yd. 
BRITISH AERIALITE 
AERAXIAL AIR SPACED 
40 yd. 10/ -; 60 yd. 80/ -. 
FRINGE LOW LOSS 1/6 Ideal 086 lines yd. 

WIRE -WOUND 3 -WATt 
STANDARD SIZE POTS. 
LONG SPINDLE 7 / 6 50 OHMS to 100K. 

VEROBOARD 0.15 MATRIX 
21 x 5in.3 /8.2 d 3t in. 8 /2.81 x Min- 8 /8.31 6in.5 /2. 

EDGE CONNECTORS 18 way 6/ -; 24 way 7/8. 
PINS 38 per packet 8/4. FACE CUTTERS 7/6. 

S.R.B.P. Board 0.15 MATRIX 21in. wide 84. per lin. ß11n. 
wide 9d. per lin. ; bin. wide 1/- per lin. (up to 171x.). 
S.R.B.P. =drilled ' /teins Board. 10 x 8in. 3 / -. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21ßn. sides 
7 x 41n., 6/6; 9 x 7in., 6 /6; 11 x Sin., 6/6; 11 x 7in. 7/8; 
18 x Oin., 9/8; 14 x llin., 12 /6; 16 x 141n. 15/ , 
ALUMINIUM PANELS 18 s.w.g. 12 x 12 in. 6/8; 14 x 9 in. 6 /8; 
18 x 8in. 4/6; 10 x 7 in. 8/8; 8 x 8 in. 2/6; 8 x 4 in. 1/6. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punis, an Allen screw and key 

lin. 18/- lin. 17/8 1 }in. 19/8 11in. 24/- 2a /.in. 44/3 
lin. 18/- lin. 19/8 li in. 20/8 1f in 39 /- 21ín. 67/8 
tin. 16/9 1' /lain 19/8 1tin. 21/6 tin. 39/- lin. sq. 38/8 

'SONOCOLOR' CINE RECOF:DING TAPE 
6' reel, 900' with LP strobe markings, also nine light 
de0eetor- mirror for synchronisation. 14/- eaoh. 
UNIVERSAL TAPE CASSETTES C80. THREE FOR 80/ -. 

Tape Spools 2/8. Tape Splicer 5/ -. Leader Tape 4/6. 
Reuter Tape Heads for Collaro models 2 trank 21/- pair. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 42/6 
RECORDING post 
HEAD 2/8. 
DEMAGNETISER 
200 /250 v. A.C. Leaflet S.A.E. 

0.rri 
I 

.. 
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Minimum Post and Packing 2/6. RETURN OF 

RADIO COMPONENT 
Full list 1/- Written guarantee with every purchase. 

BARGAIN STEREO /MONO SYSTEM 
Attractive Slim PLAYER CABINET with B.S.R. STEREO 
Autochanger 4 + 4 AMPLIFIER and TWO matched 
81in. LOUDSPEAKERS Carr. 10/8 f19.19.6. (Only 4 pairs of wires to loin). 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
E/8 100 /ß5V 2/- 8 /800V .. 9/8 

4/850V .. 2/3 250/25V .. 2/6 16 /800V . 12/8 
8 /450V .. 2/8 500 /25V .. 4/- 16 + 16/500V 7/8 
16/450V .. 3/- 8 +8/450V.. 3/6 32 +82/250V 8/8 
82/450V .. 5/9 8 +18/460V..8/9 50 +50/860V 7/- 
ßb /ß6V .. 1/9 18 +18/450V 4/8 80 +100 /350V 11/6 
50/50V .. 2/- 32 +32/850V 4/6 82 +32 +82/360V 8/8 
SUB.MIN. ELECTROLYTIC3. 1, 2, 4, 5, 8,18, 26, 30, 60,100, 
250mF 15V ß / -; 500, 1000mF 12V 3/8; 2000mF 26V 7/ , 
CERAMIC. 500V 1pF to 0.01mF, 9d. Dise 1 / -. 
PAPER 350V -0.1 94; 0.5 2/6; imF 3/ -; 2mF 150V 3 / -. 
500V -0.001 to 0.05 9d; 0.11/ -; 0.251 /6; 0.5 8 / -. 
1,000V- 0.001, 00022, 00047, 0.01, 0.02, 1 /6; 0047, 01, 2 /8. 
SILVER MICA. Close toleranoel %. 6-500pF 1/-; 580- 2,200pF 
2 / -; 2,700- 5,800pF 8/8; 6,800pF -0.01, mId 6/- each. 
TWIN GANG. "0-0" 208pF4 -178oF. 10/6; 885pF, minia- 
ture I0 / -; 500pF standard with trimmers. 12/6; 500pF 
midget leu trimmers. 7/8: 5001F slow motion, standard 9 / -; 
small 8-gang 500pF 19 /6. Single "0" 385pF 7/8. Twin 10/8. 
SHORT WAVE. Single lOpF, 25pF, 909F, 75pF, 100pF, 
180pF, 200pF, 10/8 each. 
TUNING. Solid dieleotrio. 100pF, 800pF, 500pF, 7/- eaoh. 
TRIMMERS. Compression eeramie 30. 50, 70sF 1 / -; 
lOOpF, 1509F, 250sF, 1/8; 600pF, 750pF, 1000pF, 2/6. 

250V RECTIFIERS. Selenium 4 wave 100mA 5/ -; BY10010 / -. 
CONTACT COOLED 1 wave BOmA 7/8; 85mA 9/8. 
Full Wave Bridge 75mA 10 / -; 150mA 19/8; TV roots. 10/ -. 
NEON PANEL INDICATORS. 250v. AC /DC, 3/8. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
1w., 1w., 1w., 20% 3d.; 11w. 84.; 2w. 1/ -; 1w. 10% 8d. 
HIGH STABILITY. 1w. 1 %. 10 ohms to 10 meg. 2 / -. 
Ditto 5%. Preferred values 10 ohms to 22 meg., 9d. 
5 watt 0.5 to 8.2 ohm 3w. 1 2/- 

10 watt WIRE -WOUND RESISTORS { Ií /- 
15 watt 10 ohms to 8,800 ohms 2/- 

10K, 15K, 20K, 25K, 88K, 10W. 3/- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 11 amp. 8/9; 2a., 11/8; 4a., 17/8. 
CHARGER TRANSFORMERS, P. & P. 5/ -. Input 200 /250v. 
tor 8 or 12v., 11 amps., 17/8; 2 amps., 21/ -; 4 amps., 80 / -. 

VALVE HOLDERS, 9d; CERAMIC 1 / -; CANS 1/- 

BRAND NEW TRANSISTORS 6/- each 
0071, 0072, 0081, 0C44. 0045, 00171, 0C170, AF117 
MAT 100, 7/9: MAT 101, 8/8; MAT 120, 7/9; MAT 181, 8/6. 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Push Pull Drive, 9:1 CT, 6/ -. TT48 Output, CT8:1, 8/ -. 
TT49. Interstage 20:1, 6/ -; TT5S Output 8 ohms, 4.5:1, 
TT23 /4 PAIR 10 watt Amp. Transformers and circuit 45/ -. 

TRANSISTOR MAINS POWER PACES. FULL WAVE 
9 volt 500mA Size 4/ 21 x Sin. Output terminals. 49/6 Switched.Metal case, crackle finish. On/off switch. 
Halt Wave 9 volt 50mA Size 21 x llin. Snap terminals 32/6. 
9 volt 500mA TRANSFORMER ONLY. 21 x 11 x 11ín. 10/8. 
BENCH POWER PACK 280 -250v. A.C. with f7 Mete. Supplies 6- 9 -12v. 1 amp D.C. 

MAINS TRANSFORMERS 6 /pe eh 
250 -0-2150 50 mA. 6.8v. 2a. Centre tapped 19/6 
250-0 -250 80mA. 6.8v. 8.5a. 8.3v. la. or 5v. 2a 30/- 
850 -0-850 80mA. 13.3v. 3.5a. 8.3v. la. or 6v. 2a 35/- 
300-0 -300v. 120mA., 23v. 4a. C.T.; 8.8v. 2a. 45/- 
MINIATURE 200v. 20mA., 8.8v. la. Si x 2 x llin, 12/8 
MIDGET 220v. 45mA., 8.8v. Ea. 21 x 28 x 21n 17/8 
HEATER TRANS. 8.8v. 11a., 8/6; 8.3v. 4a. 12/6 
Ditto tapped see. 1.4v., 2, 3, 4, 6, 6.3v. 11 amp 12/6 
GENERAL PURPOSE LOW VOLTAGE, Outputs 8, 
4, 6. 8, 8. 9. 10. 12.15. 18, 24 . and 30v. at 2a.. 80/- 
1 amp..8, 8, 10,12, 18, 18. 20. 24, 80, 38, 40, 48, 80 85/- 
8 amp., 0-12v. and 0 -18v. 19/8 
AUTO TRANSFORMERS 0 -115 -230v. Input /Output, 
80w. 18/8; I50w. 30/ -; 500w. 92/8; 1000w. 175/ -. 

COAXIAL PLUG 1/8. PANEL SOCKETS 1/8. LINE 2/ , 
OUTLET BOXES. SURFACE OR FLUSH 9/8. 
BALANCED TWIN FEEDERS 1/- yard 80 or 300 ohms. 
JACK SOCKETS Std. open -circuit 2/8, closed circuit 4/8. 
Chrome Lead Socket 7/6. Phono Plugs 1 / -. Phono Socket 1 / -. 
JACK PLUGS Std. Chrome 8/ -; 8.5mm Chrome 2/8. 
DIN SOCKETS Chassis 3 -pin 1 /8; 5 -pin E / -. Lead 8 -pin 8/6; 
5-pin 5/ -. DIN PLUGS 3 -pin 8/8; 5-Pin 5 / -. 

WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2-way, or 2 p. 8 -way, or 8 P. 4 -way 4/8 each. 
1 p. 12 -way, or 4 p. 2 -way, or 4 p. 3-way, 4/8 each. 
Waveohange "MAKITS" 1 p. 12-way, 2 p. 6 -way, 8 p. 4 -way, 
4 p. 3 -way, 8 p. 3 -way, 1 wafer 12 / -, 2 wafer 18 / -, 8 water 84/ -. 

Additional water. 6/- each water up to 6 max. 
TOGGLE SWITCHES, .P. 2/8; sp. dt. 3/6; dp. 3/8; dp dt. 4/8. 

MINI -MODULE 
LOUDSPEAKER KIT 
10 WATT 55/- CARR. 5/- 

Triple speaker system combining on ready cut baffle. 
} in. chipboard 15 in. x 81 in. Separate Bau, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 6 in. Base 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 8 or 8 ohm. 

TEAK VENEERED BOOKSHELF ENCLOSURE 
171 x 101 x 71 M. Specially f5,10,0 designed for Mini -Module above. extra 

BAKER 12in. 
"SUPERB" 
LOUDSPEAKER 
Suitable for all Hi -Fi Systems. 
Provides rich clear reproduction 
of the deepest bau and remark- 
able efficiency in the upper 
register. Response 20- 17,000 
cps. "Baker" double cone 
with special "Ferraba" ceramic 
magnet. Flue density 16,500 
game. Bass resonance 22-28 
cps. 20 watts rating. Voice coil 
8 ohms or 15 ohms. 

£15 Free 

48 page Enclosure 
Manual 5/9 post paid 
LOUDSPEAKER CABINET WADDING 18in. wide, 2/8 ft. 

BAKER "GROUP SOUND" SPEAKERS -POST FREE! 
'Group 25' 'Group 35' 'Group 50' 

2ówstt 6 gns. sá Weit 81 gns Sör :it 18 gns. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

Goodman, Cone Tweeter Bin. square, 2- 18kc /s. 10W 36/-. 
Quality Horn Tweeters 2- 18ko /a 18W 29/6. Crossover 18/8, 
LOUDSPEAKERS P.M. 8 OHMS. 2din, 8in, 4in, Sin, 7 x talus 
17/8 each; 81ín 22/8; 10in 37/6; 8 x 5in. 21 / -; 
12in. Double cone 8 or 15 ohm 39/8;10 < ß1n.80/ -;8 x2 /in. 21 / -. 
E.M.I. Double Cone 181 x 8in. , 8 or 15 ohm models, 45/ -, or 
with twin tweeter, crossover and ceramic magnet, 79/8 
SPECIAL OFFER! 8 ohm, 21in; 8 x 4tn; 80 ohm, Siin, 211n; 

15/6 
EACH 25 ohm, 8 x 4iu; 85 ohm, Sin; 
TYPE 15 ohm, 10 x 211n. 7 x 4in. 

Sin. LOUDSPEAKER UNITS 8 ohm 27/8, 15 ohm 30/ -; 
Sin. De Line Ceramic 8 ohm 45/ -; 15 ohm 50/ -. 
Sin. LOUDSPEAKER TWIN CONE Bohm 36/ , 
5in. WOOFER. 8 watts max. 20-10,000 cps. 8 or 15 ohm 39/6. 
OUTPUT TRANS. ELS4 etc. 4/8; MIKE TRANS. 60:1, 3 /9. 
SPEAKER FRET Various Tygan samples. Send S.A.E. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 5000 ohms Saper Sensitive .. 35/- 
LOW RESISTANCE HEADPHONES 8-5 ohms . 39/6 
DE LUXE PADDED STEREO PHONES S ohms.... 79/8 

MINETTE 
AMPLIFIER 
A.C. Mains Transformer. 
Chassis size 7 x 81 x 4}n. 
High. Valves ECL82, 
EZ80. Quality output 8 
ohm. With engraved fas- 
cia, valves, knobs, volume and tone controls, 69/6` wired and tested. 18 month guarantee. Post 5/6 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

45 -page Eagle catalogue 6/- Peal free. 

BARGAIN AM TUNER. Medium Wave. 79/6 Transistor Superhet. Ferrite aerial, 9 volt. 
BARGAIN DE LUXE TAPE SPLICER Cuts, 17/6 trims, loins for editing and repairs. With 3 blades. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
mustesl highlights and &fund offsets to recordings. 
Will mix Microphone, recorda, tape and tuner 59/6 with separate controls into single output. 9 volt. 
BARGAIN FM TUNER 88 -108 Mc /s Sin Transistor. Ready 
built. Printed Circuit. Calibrated elide dial £6,19.6. toning. Sise 6 x 4 < Siim 9 volt. 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor 69/6 Push-Pull Ready built, with volume control. 9v. 

* RADIO BOOKS * (Postage 9d.) 
Practical Transistor Reoeivere 5/- 
Practical Stereo Handbook 8/8 
Supersensitive Transistor Pocket Radio 8/8 
High Fidelity Speaker Enclosures and Plans 5/- 
Radio Valve Guide, Books 1, 2, 8, or 4 ea. 6/- No. 6 ea 8/- 
Practical Radio Inside Out 4/5 
Shortwave Transistor Reoeivers 9/- 
Transistor Communication Set 8/- 
Modern Transistor Circuits for Beginners 7/6 
Sub -Miniature Transistor Receiver, 6/- 
Wireleu World Radio Valve Data 9/6 
At a glance valve equivalent. 8/- 
Valves, Transistors, Diodes equivalent. manual 10 /8 
Receive Foreign T.V. by simple modifications 5/- 
Transistor Circuits Radio Controlad Models 7/5 

MANUFACTURERS SURPLUSI 
TAPE RECORDER CASE. Red /Cream or 25" 
Grey 2-tone. Rexine covered. Size 15 s 1.2 z 51in. POST FREE 
POCKET MOVING COIL MULTIMETER. 49/6 0 -1,000 AC. /DC. ohms 0 to 100k, eta 
SUPERIOR MOVING COIL MULTIMETER 99/6 
0- 2- 500v.D.C. 20,000 ohms per volt. 0- 1200v. A.C. 
Ohms 0 to 8 meg. 50 Mioroamps (Full list Meters SAIL) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Handsome plastic cabinet, 20f. lead 
and adaptors. For any radio, intercom, 
tape recorder, etc. 3 to 15 ohms. 30/_ Size: 71 x 61 x 8in. POST 2/6 

POST DESPATCH. HI -FI STOCKISTS CUST 

ITEHORSE ROAD, WEST CROYDON 
133, 68 pass door. S.R. Stn. Selhuret Tel. 01484 -1665 

OMERS FREE CAR PARK CALLERS WELCOME 

SPECIALISTS 337 WH 

(Export -remit cash and extra postage, no C.O.D.) Buses 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

C. ft G. Telecommunication Techns'. Certa. 
C. ft G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EWSELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high -grade test instruments, incl. professional -type 
valve volt meter -all under expert tuition. Transistor 
Portable available as separate course. 

POST THIS COUPON TODAY 
or full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Stewarts Road, London, S.W.8 

Please send me the ICS prospectus -free and wüthout obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

7/69 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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SPEAKER SYSTEMS 
All cabinets are new and speakers are mounted on tin. chipboard 
balles. All speakers ex TV reconditioned hi Buz magne . All 
eareluay tested before despatch. 

THE MILTON A. 
HI -Fi Bookcase 
Cabinet. Size 9 x 
6 x Sin., with (itn. 
speaker. Finished 
in Teak cloth 
with bold silk 
front 30/ -. P. @ 

P. 4/6. 

THE CAXTON COLUMN 
This Is a column cabinet. 
231 x 61 x 6 +in. wide, fit- 
ted with 3 speakers. This 
will handle 8 watts and 
will improve the qua lity of 
any tape recorder, or 
record player. Finished 
in wood grain cloth and 
sandstone Vynair. A real 
bargain at 6916. P. & P. 
10/6. 

The Tennison. Wedge shape for 
table or wall mounting 131 x 
16 x 85 In. Fitted EMI 131 x ßtn. 
Speaker. Finished In Grey cloth 
with matching Vynair. 04.7.6 
P. @ P. 7/6. 

DUO. Wedge shaped Speaker 
Cabinet. Size 
74 x 74tH. fit- 
ted 7 x 41n. 
speaker. Cov- 
ered In attrac- 
tive two tone 
VynaIr. Price 
8818. P. & P. 
4/6. 

The 0owdrey. Corner 
Cabinet In natural 
teak finish. Fitted 
8 x lin., 7 x 4in . and 
three lin. round 
speakers wired In 
series to match 15 
ohm Impedance. 
68.6.0. P. e P. 8/6. 
SPEAKERS: Ela° Heavy duty Ceramic Magnets 11,000 line, 10In. round, 10 z ß1n. 8 

ohm, or 15 ohm, 48/8, P. & P. 8/6. 81n. round 15 or 3 ohm, 4216. P. & P. 3 /6. E.M.I. 
131 z 81n. 3 ohm 461 -. 16 ohm 48/8, P. @ P. 3 /6. E.M.I.31n. tweeter,17 /6. P. & P. 1 /6. 
E.M.I. 131 a 81n. fitted two 311n. tweeters. 16 ohm.., 77/6. P. & P. 4/6. MM.'. 131 a 
Bin. (15 ohm) HI FI Quality, 06.19.8. P. @ P. 4/6. E.M.I. Woofers, 61 a 61in. square, 
8 ohm, 69/6. P. @ P. 4/6. E.M.I . Crossover, 16/8. P. @ P. 1/.. EAGLE Crossover units, 
3 or 16 ohm., 16 /-. P. @ P. 1 /.. Bakers 121n., 26 watt, 15 ohm, 86.8.0. P. @ P. 3 /6. 

TEAK PLINTH AND PERSPEX DUST CARTRIDGES 
COVER for SP26 etc. 06.6.0. P. & P. 5/. Stereo: Sonotone 9TA H/C Diamond 
VYEAIR Width, from 40 to 641n., 17/0 47/8. 9TA Sapphire, 87/6. 8TA Sap - 
yd. off roll. P. & P. 1/9.1 yard, SI -. phlre, SO /-. Rosette 5105 Medium Out - 
P.@P.1/9. Send 1 /-stamps for samples. put, ISIS. 5106 High Output 20/8. 
SPEAKER MATCHING TRANS- DC284 Stereo Compatible 22/6. Acos 
PORKERS. 3, 7, 16 ohms, 8 watt, 11/6 GP93/1 Sapphire, 87/8. 0P94/1 Sap- 

phire, 89/8. GP81 Diamond 42/ , 0P91 
Stereo Compatible (High, Medium or 
Low Output), 26/ -. TAR00 converts 
Phlllpe A08801, A08306 to B.S.R. 
5x151. Plug -In head complete with car- 
tridge 60/-. TA700 equivalent to B.S.H. 
8X151, 86/ -. Japanese equivalent to 
B.B.R. TC8. 86/ -. 
Mono: Acoe GP67/2 will replace Collaro 
and Garrard Mono cartridges, 18 /6. 
T.T.C. Crystal High Gain, 16/ , B.B.R. 
TC8H Jap. equivalent, 261 -. Sonotone 

8/6; R x e/,}In., 6/6; P. @ P. 1/- each. 2TB6 Post and Packing 1/6. 
ROTARY SWITCHES: 2 Pole Maim ICARPM= WITH CORD and 8.6 mm. 
Switch, 8/-; 1 pole 12 way, 2 pole 2 way, plug. 8 ohm magnetic, 8/ -. 250 ohm, 4/ -. 
3 pole 8 way, 3 pole 4 way, 4 pole 3 way, 180 ohm with clip, 6/6. Xtal. P. @ P. 64. 
8/6 each. P. e P. 1 / -. PIANO KEY PUSH BUTTON SWIT- 
TRANSISTOR SPEAKERS 8 ohm 2in., OHEB, 7 button inc. mains on off. 6 

818. 8in., 10/6. 31111., 12/6. P. @ P. 1/ -. bank. of 6 P.C.O., 8/8. P. @ P. 1/ -. 

BROADWAY Electronics 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON, S. W.17 Telephone 01 -672 3984 (Closed all day Wednesday) 
(Few minutes from Tooting Broadway Underground Station) 

THE IMP. Extension Speaker 
Cabinet. Wedge shaped, size 
74 x 611n. fitted 7 x 41n. speaker. 

Covered 
with attrac- 
tive walnut 
with fawn 
Vynairfront. 
Keyhole slot 
In back. 
Only 26/6. 
P. @ P. 4/6. 

THE 
SCOTT. 
Table top 
or wall mounting Speaker. 
Ube 181 x 101 61in., 
tapered as Illustrated. Fitted 
131 x 81n. Speaker with 
volume control. Finished In 
black cloth with matching 
grey VynaIr. (Please state 8 
or 15 ohm Imp.) 14.6.0. 
P. @ P. 7/6. 

MICROPHONES: Xtal Hand Mikes. 
B1201 with stand, 84/8. P. @ P. 8/6. 
ACOS Mike 48, 61 / -. ACOS Mike 40, 
18/6. Dyn. Mike DM -891, SO / -. CM21 
Xtal, 12/6. Telephone Pick -up, 10 /8. 
P. @ P. 1 / -. Xtal lapel Mike, 7/6. Guitar 
Mike, 12 /6. P. @ P. 1 / -. 
//XEROX RODS :8 x s /tdn.8 16; 41 x ¡In., 
8 / -; 6 o Ito., 2 /6; B x 41n.,8/ -. P. @ P. 
1/- each. 
FERROX RODS WITH COILS, 41 x Iln, 

Burgess instant heat solder gun 
Only the tip heats -but fast! About 7 seconds! Pre -focused 

lamp lights the job up. Exclusive full 
length trigger on pistol grip eases 

finger fatigue. Finger -tight is 

right for screw -in tips - no 
pliers needed. Kit complete 
with conical tip, chisel tip, 6" 
extension barrel, double - 
ended probe, gun and 
solder. £4 12 6. 

Full details and 
nearest stockist from: 

Burgess Products Co Ltd, 

Sapcote, Leicester LE9 6JW 

www.americanradiohistory.com

www.americanradiohistory.com


a complete stereo 
system for only 28 gns! 

THE DUETTO 9 GNS. 
Integrated Transistor P & P 7/6 

Stereo Amplifier 
The Duetto is a good looking 
quality 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 cartridges and tuners. 
Crosstalk better than 30dB at 1 Kc /s. 
Controls: 4- position selector switch (2 
pos. mono and 2 pos. stereo) dual ganged 
volume control. 
Tone Control: Treble lift and cut. Separate 
on /off switch. 
A preset balance control. 

THE DUO 4 GNS. 
The new Duo general purpose 

2 -way system is beautifully 
finished in polished teak 

veneer, with matching vynair 
grille. It is ideal for wall or 

shelf mounting either upright 
or horizontally. 

Specification: Impedance 10 ohms. It 
incorporates Goodmans high flux 

6" x 4" and 21" tweeter. Teak finish. 
12 "x6 ¡ "x5I ",4 gns each, p8p 7/6 

Garrard Changers from £7.19.6 
p£tp7 /6 

Cover and Teak finish Plinth 
£4.15.OpEtp7/6 

THE RELIANT 62 GNS. 
Solid State General Purpose Amplifier P & P 7/6 

Specification -Output: 10 watts into a 3 ohm speaker. Inputs: (1) for 
mike (10mV). Input (2) from gram, radio (250mV) individual base and 
treble control. Transistors: four silicone and three germanium. Mains 
Input: 220 /250. volts. Size: 10#" x 41" x 21 ". Price: 61 guineas in teak 
finished case. Less teak case 5} gns, p Ft p 7/6. Mike to suit (Crystal): 
12/6 plus 1/6 p f} p. 
8" x 5" speaker 14/6 plus 3/ p 8 P. 

THE VISCOUNT 131 GNS. 
P R P 17/6 

Integrated High Fidelity Transistor Stereo Amplifier 
Specification -Output: 10 watts per channel into 3 to 4 ohms speakers 
(20 watts monaural). Input: 6 position rotary selector switch (3 pos. 
mono and 3 pos. stereo), P.U., Tuner, Tape and Tape Rec. Out. Sensi- 
tivities: All inputs 100mV into 1.8M ohm. Frequency Response: 40Hz- 
20KHz+ 2dB. Tone Controls: Separate bass and treble controls; treble, 
13dB lift and cut at 15KHz; Bass, 15dB lift and 25áB cut at 60Hz. Volume 
Controls: Separate for each channel. AC Malins Input: 200 -240v. 
50 -60Hz. Size, 121" x 6" x 2f" in teak finished case. Built and tested. 

RADIO &TV COMPONENTS (ACTON) LIMITED 
All orders by post to our Acton address 

21c High Street, Acton, London, W.3. and also at 323 Edgware Road, London, W.2. 
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i1-"`" 
-rte RANGE OF SOLID STATE 

1 q A.C. MAINS AMPLIFIERS 
Employing only 

high grade components and transistors. 

LT55 6 WATT 
AMPLIFIER 
A HIGH FIDELITY UNIT PROVID- 
ING EXCELLENT RESULTS AT 
MODEST OUTPUT LEVELS. 
Sensitivity 5 my (max). 

Frequency Response 30- 20,000 cps -2dB 
Harmonic Distortion 0.5% at 1,000 cps 
Output for 3 -S -15 ohm Loudspeakers. 
Input Sockets for "Mike," Gram and 
Radio Tuner /Tape Recorder. 

Recommended 9 gns Retail price 
Size 9} x 21 x 

Controls (5) Volume, Bass, 
Treble, Mains Switch, Input 
Selector Switch. 

LT66 12 WATT 
STEREO AMPLIFIER 
A TWIN CHANNEL VERSION OF 
THE LT55 PROVIDING UP TO 
6 WATTS HIGH FIDELITY OUT- 
PUT ON EACH CHANNEL. 
Switched Input Facilities 
Socket (1) Tape or crystal PU 
(2) Radio Tuner (3) Ceramic PU 
Microphone. 
Controls (6) Volume, Bass, Treble, Balance, Mains Switch, Input Selector 
Switch. Stereo /Mono Switch. 
Fada Plate Rigid Perspex with black /silver background and matching 

black edged knobs with spun silver centres. 

Please send a stamped addressed envelope for full details of 
above units, also TUNER /AMPLIFIERS STEREO and MONO 

AVAILABLE FROM YOUR LOCAL HI -FI DEALER 

Recommended 16 gns Retail price 
Size 12 x 3} x 6in. 

If required an attrac- 
tive wood cabinet with 
Satin Teak veneer 
finish can be supplied 
for any model. 70s Prices from Who lesale and Retail enquiries to: 

LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds 

Announcing a . . 

The VHF /UHF Manual 
by George Jessop, G6JP 

If you have any interest in the frequencies 
above 30 MHz then you need this book. It is 
the first complete manual for the metre and 
decimetre bands ever published outside of 
North America. It is probably the most com- 
prehensive work of its kind ever produced, 
ranging from advanced material to simple 
circuits for the rank beginner to VHF. 
Illustrated with over 600 drawings. 

Like all of RSGB's technical books, it is 
British produced and thus all parts are avail- 
able in this country. An attractive layout and 
clear style make the VHF /UHF Manual 
equally suitable for construction or just 
reading. 

Obtainable at 211- over the counter 
or 22/6 by post from:- 

R S G B Publications 
35 DOUGHTY STREET, LONDON, W.C.1. 

Aerial Wire: Coils of 25 yds. solid core, 2/3 plus 
1/- P. & P. 

Battery Eliminators for Translator Supplies. 
9v., 71v., 8v., 29/9 plus 2/6 P. A P. 

Condensers: Large range available from Ed. each. 

Coax Sockets: Flush, Sd. plus Od. P. & P. 

Cartridges: Acos GP87 /2G, 14/9; BSR TC8H, 
301 -; TC8M, 29/9; MR Inserts. 2219, etc. 

Ear Pieces: 2.5s /m or 3.511/m Mag., 2/6 plus 1/- 
P. & P. 2.5u /m or 3.5µ /m Crystal, 5/6 plus 1/- 
P. & P. 

High Impedance Horns: 13 to 43 volt, Ideal for 
alarms, 3/6 plus 1/- P. & P. 

Loudspeakers: Large range. 210. 8 ohm, 7/6; 
41n. 8 ohm, 12/9; 51n. 8 ohm, 19/6 plus 2/- P. & P. 

Transistors: Full range, i.e. 0C44, 0C45, 0071, 
0052, 2/6; 0C35, 9/.; Fet.MPF1O3, 9/6. 

Transformers: 12 volt battery charger, £1.2.6. 
250-0-250 volt 60mA, 19/9; 0 -250 with 83 volt, 19/6 
plus 316 P. & P. 

Relays: 12 volt suitable for car alarm, 21/ -; 
8 volt AC. 29/8; 240 volt AC, 27/8 plus 3/- P. & P. 

Ex. Govt. Panel Meters: 0 -SM /A, 17/9; 0-300e 
AC /DC, 25/6 plus 2/7 P. & P. 

Many other Items, please send S.A.E. for tree 
price list. 

L7 
BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET. 
GLASGOW. C.6. Tel. 041 SOUth 2904 

Member of the Lander Group 

162 

. -.00 Solve your ca- 
tion problems s with this 

4- Station Transistor Intercom system (1 master and 
8 Sobs), in de -luxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Bubo to Muter. Ideally suitable for Business, Sur- 
gery, Schools, 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 communication. 
On /of switch and volume control. Price 12 gas. 
P. a P. 8/6 extra. 

INTERCOM /BABY ALARM 

Same as 4- Station Intercom for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 2/6. P. & P. 4/6. 

lansiarorTELEPHONEAMOI/f/ER 

59/6 
Why not boost 
business effi- 

ciency with this Incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off Switch. Volume Control. Battery 2/6 extra. P. a P. 
8/6. Full price refunded if not satisfied in 7 days. 

WEST LONDON DIRECT SUPPLIES (P /W7) 
169 KENSINGTON HIGH STREET, LONDON, W.B. 

NEW RANGE BBC 2 AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element, 37/6. 
11 element, 45/ -. 14 element, 52/6. 18 
element, 601 -. Wall Mounting with 
Cranked Arm, 7 element, 801 - 11 element. 
87/ -. 14 element. 75/ -. 18 element. 82 /6. 
Mast Mounting with 2in. clamp. 7 element. 
42/8. 11 element. 551 -. 14 element, 82 / -. 18 
element. 70/ -. Chimney Mounting Arrays, 
Complete. 7 element, 72/6. 11 element, 80 / -. 
14 element, 87/8. 18 element, 95/ -. Complete 
assembly instructions with every unit. Low 
Loss Cable, 1/8 yd. U.H.F. Preamps from 
75/ -. State clearly channel number required 
on all orders. 

BBC - ITV AERIALS 
BBC (Band 1). Tele- 
scopic loft. 25 / -. External 
S/D. 301 -. "H" £2.15.0. 
ITV (Band 3). 3 ele- 
ment loft array. 30/ -, 5 
element, 40/ -. 7 element 
50 / -. Wall mounting. 3 ele- 
ment, 47/6. 5 element. 
52/6. Combined BBC/ 
ITV. Loft 1 +3, 40/ -; 1 +5. 
50 / -; 1 +7, 80 / -' Wall 
mounting 1 +3, 57/6; 1 +6. 
67/8: Chimney 1 +3. 67/6; 
1 +5, 75/ -. 
VHF transistor pre - 
amps. 75 /-. 

COMBINED BBC' - ITV - BBC2 
AERIALS 1 +3 +9, 70/ , 1 +5 +9, MN-. 
1 +5 +14, 90/ -. 1 +7 +14. 100 / -. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft S /D. 151 -. "H ". 32/8. 
3 element, 55 / -. External units available. 
Co-ax. cable bd. yd. Co -ax. plugs. 1/4. 
Outlet boxen, 5/ -. Diplexer Crossover Boxes, 
13/6. C.W.O. or C.O.D. P. & P. 6/ -. Send 8d. 
stamps for 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 
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Build yourself a quality 
transistor radio 

backed by our 
after sales service! 

roamer seven mk IV 
SEVEN WAVEBAND PORTABLE 

SEVEN TUNABLE WAVEBANDS - 
MW1, MW2, LW, SW1, SW2, SW3 AND TRAWLER BAND. 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. Sloe 66 z 161 z 
8 {In. Tunable over both Medium and Long Waves 
with extended M.W. band for easier tuning of 
Luxembourg, etc. All first grade componente- 
7 stages -5 transistors and 2 diodes, supersensitive 
ferrite rod aerial, fine tone moving coil speaker, 
also Personal Earpiece with switched socket for 
private listening. Easy build plans and parts price 
list 1/8 (FREE with parta). 

Total building costs 

44'6 P 8 P. 

3;6 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive case with red speaker grille. Size 63 z 
akin. x 1 3In. 7 etages-6 transistors and 2 diodes, 
ferrite rod aerial, tuning condenser, volume control, 
fine tone moving coil speaker also Personal Earpiece 
with switched socket for private listening. All first 

para e 
com 

(mp rents. 
Easy 

parts.) 
uild plans and parte price 

super seven 
THREE WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case size 73 z 56 z 1 3In. with gilt 
fitting.. The Ideal radio for home or outdoors. 
Coven Medium and Long Waves and Trawler 
Baud. Special circuit incorporating 2 R.F. Stages, 
push pull output, ferrite rod aerial, 7 transistors 
and 2 diodes, Sin. speaker (will drive larger 
speaker) and all first grade components. Easy 
build plans and parts price Wt 2/- (FREE with 
parts). (Personal Earpiece with switched socket for 
private listening 6/- extra.) 

Extra M.W. band for 
easier tuning of Luxembourg, 
etc. Built In ferrite rod aerial for 
Medium and Long Waves. 6 Section 221n. 
chrome plated telescopic aerial for Short Waves- 
can be angled and rotated for peak B.W. listening. 8 et 
for Car Aerial. Powerful push pull output. 7 transistors -end 2 
diodes including Micro -Alloy R.F. Transistors. Famous mare 7 x 41n. P.M. speaker for 
rich -tone volume. Air spaced ganged tuning condenser. Volume on /off control wave 
change switches and tuning control. Attractive case with cerrying handle. 
Size 9 x 7 z 41n. approx. First grade componente. Easy to follow instructions and 
diagrams make the Roamer 7 a pleasure to build. 

Total building costs 

£5.19.6 P. Et P. 
7/6 Personal Earpiece with switched socket 

for private lletening 6/- entra. 

Parts price list and easy build plans 3/- (Free with parts). 

NEW LOOK melody six 
Total building costs 

47'6 P. P. 

3/9 

Total building costs 

69'6 P.46P. 

roamer six 
SIX WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case with gilt fittings. Size 73 z 63 x 
1 {in. Tunable on Medium and Long waves, two 
short waves, Trawler Band Plus an extra M.W. band 
for easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and telescopic aerial for Short 
wave. All top grade components. 8 stages -6 
transistors and 2 diodes including Micro-Alloy R.F. 
Transistors etc. (Carrying strap 1/8 extra). Easy 
build plana and parte price list 2/ -. 

Total building costs 

79'6 P4 6P 

a Callers side entrance Stylo Shoe Shop 
Open 10 -1, 2.30 -4.30 Mon -Fri. 9 -12.30 Sat 

TWO WAVEBAND PORTABLE 

8 stages -e transistors and 2 diodes. 
Covers Medium and Long Waves. Top 
quality 831n. Loudspeaker for quality 
output and also with Personal Earpiece 
with switched socket for private listen- 
log. Two R.F. stages for extra boost. 
High "Q ".Ferrite Rod Aerial. Push -pull 
output. Handsome pocket size case with 
gilt fitting.. Size 63 z 4 x tin. Easy build 
plane and parts price list 8/- (FREE 
with part.. 

Total building costs 

69'6 P4 
3P 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 

ROAMER SEVEN ROAMER SIX o 
TRANSONA FIVE SUPER SEVEN o 
POCKET FIVE MELODY SIX o 

Parts price list and plans for 

Name 

Address 

PW7 

L J 
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only 25 x 14 x 10in. Complete Kit I a 7 r.., 
* Response 30- 20,000 c.p.s. Impedance 15 ohms. 1 2 
* Performance comparable with units costing Carr. 12/6 
considerably more. Consiste of (1) 12in. 15 watt Bass unit with 
cast chassis, Roll rubber cone surround for ultra low resonance. 
and ceramic magnet. (2) 3 -way quarter section series cross -over 
system. (3) 8 z lin. high flux middle range 'speaker. (4) High 
efficiency tweeter. (5) Measured weight of woollen acoustic 
damping material. (6) Teak veneered cabinet. (7) Circuit and 
full instructions. Terms: Dep. 25.10.0 and9 monthly payments 
89/- (Total 223.1.0) DEMONSTRATIONS AT ALL BRANCHES. 

R.S.C. STEREO /20 HI -FI AMPLIFIER PROVIDING 
10114 WATT ULTRA LINEAR PEAK PUSH -PULL 
OUTPUT ON EACH CHANNEL. SUITABLE FOR 
"MIKE". GRAM. RADIO OR TAPE. (7) valves ECC83. (2 
ECL86, (4) EZ81. Frequency Response: ±2dB 30- 20.000 
c.p.s. Hum Level: 66dB down. Sensitivity: 30 millivolts 
max. Harmonic Distortion: 0.2% *Four -position tone 

compensation and Input Selector Switch. *Stereo /Mono switch. 
*Neon panel indicator. *Handsome Perspex Frontplate. *Separate 
Bass and Treble controls. Output transformers are high quality section - 
ally wound. Outputs for kind 15 ohms speakers. Complete set of parts. point - 
15 Gns. to-pomt wiring diagrams and instructions. 01.3 factory assem- 

bled with our usual 12 mths' gates 19gns. Oey £4.10.0 and 
Carr. 12/6 9 monthly payments 22 (Total £22.10.0). Send S.A.S. for leaflet. 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI 
AMPLIFIER high output. . with Pre -amp./ 

Tone Control Stages. Performance figures of 
factory built units: Hum level -70dB. Frequency 
response f 3dB30- 20,000cls.Sectionallywound out- 

put transformer. All high grade components. 
Valves EF86, EF86, ECCM, 807. 807. GZ34. 
Separate Bass and Treble Controls. Sensiti- 
vity 36 mV. Suitable for high impedance 
microphones, Crystal or Ceramic P.U's. De- 
signed for Clubs, Schools. Theatres, Dance 

Halls or Outdoor Functions etc. For use with Electronic Organ, Guitar. 
String Bass, etc. Gram. Radio or Tape. Reserve L.T. and H.T. for Radio 
Tuner. Two inputs with associated volume controls so that two separate 
inputs such as Gram and "Mike" can be mixed. 200 -250v. 50c /a A.C. mains. 
For 3 and 15 ohm speakers. Complete kit of parts with point -to- 14 Gns. point wiring diagrams and instructions. Carr. 12/6 
Twin -handled perforated cover 27/6. Supplied factory built with EL34 
output valves. 12 months' guarantee for 17 ens. TERMS: Deposit 28 
and 9 monthly payments of 32/- (Total £20.8.0). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT 
"BUILT -IN" TONE CONTROL PRE -AMP. 
Two input sockets with associated controls 
allowing mixing of "mike" and gram, etc. etc. 
High sensitivity., 5 valves -ECC83 (2), EL84 (2), 
EZ81. High quality sectionally wound output 
transformer. IND. BASS AND TREBLE CON- 
TROLS. Frequency response ±2dB 30- 20.000 c /s. 
Hum level -80dB. SENSITIVITY 40 millivolts. 
For Crystal or Ceramic PUs. High Impedance 

"mikes ". For Musical Instruments such as String Bass, Electronic Guitars 
etc. Size approx. 12 x 9 x lin. For AC mains 200 -250v. 60 cps 9 Gns. Output for 3 and 15 ohm apkra. SAE for leaflet. Complete kit. 

instructions and point -to-point wiring diagrams. Carr 11 /8 or factory 
built 12 Gas.) Twin handled metal cover 27/8. TERMS ON ASSEMBLED 
UNITS. Deposit 97/8 and 9 monthly payments of 22/ -. (Total 214.15.8). 
BSC ALIT TRANSIS- 
TORISED VERSION of 
above complete kit 9 Gus 

(Assembled 18 Gns) 
R.S.C. BASS- REGENT 

50 WATT AMPLIFIER 
An exception- 
ally powerlal 

FULLY SHROUDED UPRIGHT MOUNTING all- quality 
260 -o -260v. 60mA, 6.3v. 2a., 0.5.6ßv. 2a. 21/9 all-purpose ae 
260- 5.250v. 100mA, ß3v. 4a.,0-15-6.3v. 3a 87/9 ana lead, 300- 0 -3o0v. 100mA, 11.3v. 4a., 0 -6 -6.3v. Sa 87/9 rhythm, bass 

guitar, vocal- 300.0 -900v. 190mÁ, BSv. 4., o.t., 6.8v. la. 
lita, gram, For Mollard 610 Amplifier 
radio, tape. 960- 0 -350v. 100mA, 8.9v. 4a., 0.6 -8sv. 8 

Peak 0/P mike. 960- 0.360v. I60mA, 6.8v. 4a., 0- 6 -83v. 9a. 
* Two extra heavy duty 425.0 -426v. 200mA, 6.2v. 4a., c.t., 5v. Sa. 
12in. Loudspeakers. 426- 0 -425v. 200mA, 8.3v. 4a.,8.3v.3a., 6v. Sa. 
* Four Jack inputs and 450- o -450v. 260mA, 8.3v. 4a., c.t., 6v. Ss. 
two Volume Controls for 
simultaneous use of up to 
four pick -ups or "mikes ". 
Bass and Treble controls. 
52 Gns. Carr. r 

dep. 
and 9 monthly payments of 
6.11.9. (Total 571 gas.). 

Send S.A.E. for leaflet. 
G100 100 watt peak output 
with Pr. speaker columns 
and a Bass Unit (Six 12' 
and Two 15' Spkrs).99i gas 
R.S.C. BATTERY /MAINS 

CONVERSION UNITS 
Type BMI 
An all -dry 
battery eli- minator. 
Size 54x44x 
2in. approx. 

Completely replaces bat- 
teries supplying 1.5v. and 
90v. where A.C. mains 200/ 
250v. 50c /e is available. 
Complete kit with di 
49/11 or assembled 59 
SELENIUM F.W. 
RECTIFIERS l (Bridged) 
All 6 /12v. D.C. output. Max. 
A.C. input 18v. la. 4/3. 
lis. 5/6. 2a. 8 /11. 8a. 9/9. 
4a. 12/9. 6a. 15/9. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200 -250v. 50o /e. Screened 
MIDGET CLAMPED TYPE IN x 81 x 
260v., 80mA, 6.3v. 2a. 15/11 
250.0- 250v., 60mA 133v. Sa. 18 /11 

45/9 

899/9 
76 /- 
87/9 

TOP SHROUDED DROP -THROUGH TYPE 
260- 0 -260v. 70mA, BSv. Sa., 0.6 -8ay. 2s. 81/9 
260- 0.260v. bOOrnA, 65v. 3.5s. 86/9 
250 -0.250v. 100mA, 6.2v. 2a, 6.3v. la. 88/9 
350- 0.350v. 80mA, 6.3v. Sa., 0- 5 -6.3v. 2a. 97/9 
260- 5.260v. 100mA, 03v. 4 a., 0- 5 -8.9v. 3a 87/9 
300.0.300v. 100mA, 8.3v. 4a., 0- 5 -6.3v. Se 87/9 
300 -0.300v. 180mA, 8Sv. 4a.. 0- 5 -6.3v. la. 

Suitable for Mallard 610 Amplifier 44/9 
360-0-360v. 100mA, ß8v. 4a.. 0.5.13.3v. Sa 87/9 
350- 0 -350v. 150mA, 83v. 4a 0- 6 -0.8v. Sa 45/11 
FILAMENT or TRANSISTOR POWER PACE Types 
6.3v. 1.6a. 7/9; 6.3v. Sa. 8/9; 13.3v. 3a. 10/9; 8.3v. 
6a. 21/9; 12v. la. 8 /9; 12v. Sa. or 24v. 1.6a. 81/9; 
0.9 -18v. l }a. 17/9; 0- 12.25.42v. 2a. 89/9. 
CHARGER TRANSFORMERS 0.9.16v. 1 }a. 14/11; 
24a. 17/9. 3a. 19/11; 6a. 28/9; 6a. 87/9; 8s. 33/9. 
10a. 56/11. 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0- 110/120v. 200. 230 -250v 60.80 watts 15/9 
150 watts, 99/11; 250 watts 49/9; 600 watts 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 6,0000 or 7,0000 to 80 .. 8/9 
Push -Pall 8 watts EL84 to 3O or 160 18/9 
Push -Pull 10 watts BV8 ECL86 to 8, 6, 8 or 16 O 22/9 
Push -Pall 151.84 to 3 or 160 10 -12 watts 21/9 
Pooh -Pall Ultra Linear for Millard 510, etc 89/9 
Posh- Pui116 -18 watts, sectionally wound BLS, 

KT66, etc., for 3 or 16p 85/8 
Pooh -Pall 20 watt high quality sectionally 
wound EL34, BLS, KT68 etc. to S or 150 59/9 
SMOOTHING CHOSES 
150mA, 7 -10H, 2600 18/9; 100mA, 1014, 2000 10/9; 
80mA, 10H, 3600 8/9; 60mA, 10H, 4000 4/11. 

BLACKPOOL 
AGENT APPOINTED 

O. C. ELECTRONICS 
227 CHURCH ST. 

RSC 
NI -FI CENTRES LTD. 

R.S.C. COLUMN SPEAKERS Covered In two-tone Rexine 
Vynair, ideal for vocalists and Public Address, 15 ohm matching. 
C67 15 watts inc. five 7 x 4in. speakers 27.19.11. 
TYPE CAS 30 WATT'S. Fitted four Bin. high flux 8 watt speakers. 
Overall 

9 tb y pints /9 ((Totaxlßl8 9t.9) 
deposit 67/- 

//-. 16 Gns. 
TYPE C412850WATT8 Fitted four 12in 11,00011ne 15 watt 24 Gns. speakers. Overall size 58 x 14 x 91u. approx. Carr. 15/ -. 
Or Deposit 24.18.8 and 9 monthly payments of 58/8 (Total £285.0). 

30 WATT HI -FI AMPLIFIER 
for Guitar, Vocal or Instrumental Group 
A 2 or 4 input. 2 vol. control Hi -Fi unit with Sep- 

arate Bass and Treble controls. Current valves. Peak 
output rating. Strong Reline covered cabinet with hand- 
les. 3órolspeakers. pe eFor. 2- 250. A black/gold 

. For 15 hm nd 

9 mthly payments of 39/8 (Tog al2ingus). 1 ó G FIS. Wig' 

12in. HIGH QUALITY LOUDSPEAKERS 
In Teak or Afrormosia veneered Cabinets 
á rll5ohms.Carrl//6 £5.15.0 5 

oahms.°'CCaar' 8/9 £8.19.9 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 year guarantee. High 
Flux 14,000 line ceramic magnets. Heavy cast chassis. 

'POP' 100 'POP' 60 'POP' 50 
18" 100 Watt 

19 GNS. Cir/- 

15" 60 Watt 

12 GNS. Cfrreee 

12" 50 Watt 

10 GNS. free 

POWER PACK KIT Consisting of Mains transformer. Metal 
Rectifier. Electrolytic's. smoothing choke, chassis and circuit. 2 5/11 230/250v. A.C. mains. Output 250v. 6OmA 6.3v. 2a. Supplied with 
case in lieu of chassis 29/11. Or assembled 39/11. 

CLEARANCE LINES 
HIGH QUALITY 8" x 3" LOUDSPEAKERS 3 000 Gauss 

15 '40 WATT LOUDSPEAKERS IN CABINET 14 Gns 
Heavy construction. Covering Regina and Vynair 

14 WATT HI -FI AMPLIFIERS High sensitivity. Two 
separate inputs. Two vol. 

controls for mixing purposes. Separate Bass and Treble Controls. Valves 
ECC83. ECL88, ECL88. EZ80. Output for 15 ohm Loudspeaker. 200 -250v 50 c.p.s. 

built 
mains 

guaranteed. r Limirited number to 
Factory 

a t 
en 9 -1 I Clog. 

E.M.I. HIGH FIDELITY LOUDSPEAKERS 13'x8'15ohme 5 1 
Gauss 13.000 lines. Formed flexible P.B.C. cone surround for very 2 
low fundamental resonance. Range 30- 15,000 c.p.s. Rating 10 watts. Gus 

EXTENSION 'SPEAKERS 29/9 EMI PLAYER TURNTABLES 
Cabinet size 12 x8 x 5111. approx. with P.U. 4 speed. Turnover cart - 
attractive grey lizard skin finish. ridge. Limited number. 
Fitted high flux 5 watt 3 ohm 
speaker. Mono Stereo 69/9 

PHONE AMPLIFIERS speak and listen with both hands 59/9 free. Standard dry battery operated. Attractive black moulded case. 

1 WATT TRANSISTOR AMPLIFIERS for 3ó ohm 37/9 loudspeakers. Miniature size. Brand new boxed. Post free 

PRINTED CIRCUIT KITS for making printed circuits. 12/9 
Complete with 72 square ins. laminated board and necessary fluids. Post 2/9 

J.B. VHF /FM DIAL ít DRIVE ASSEMBLIES ONLY 9/9 
Complete with escutcheon. Size r x 4}-. Escutcheon 71 e 21'. Post 2/9 

TAPE RECORD /PLAYBACK AMPLIFIERS 4watts output. Magic 
Eye Recording level indicator. For 3 ohm L /S. All normal £8.15.0 facilities. Less Facia plate. For 200 /250 A.C. mains. Carr 8/8. 

ARMSTRONG UNITS CLEARANCE Price 
Stereo Amplifier £25 Carr. 10/6 

AM /FM Tuner Amplifier 227M £35 
Carr. 10/8 

MINI -8 
Our 

LOUDSPEAKER UNITS 
Teak or Afrormosla veneered cabinet. sise approx. 101 x 64 x 7 }1n.5 9/11 
Peak power handling 8 watts 3 ohms. Carr. / -. Clearance Price 

JASON VHF /FM TUNER DESIGNS 
to FM fl 5Gns. FMT2f6.19.11. ITv19¡ Gns. Pie t;te 

STEREO /TEN HIGH QUALITY AMPLIFIER 
5 watts high quality peak output on each channel 
Sensitivity 50 millivolts. Suitable all crystal or 
ceramic stereo cartridges. Ganged Bass and 
Treble Controls. Valves ECC83 (2). EL84 (2). EZ81. 
For 2-3 ohm speakers. 
Assembled with 12 Carr. £1 months' guarantee 7/9 L 1.19.6 

6/12V CAR BATTERY CHARGERS 
Complete kit of parts with Ammeter and Circuit. 
Both models with variable charge rate selector. 

4 amp 49/9 6 amp 69/9 
All types 200 -250v. A.C. Mains. Built 10 /- extra. 
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO PACKAGE OFFERS 
"PACKAGE 3" 30 WATT OUTPUT Matching as recommended for optimum per- "PACKAGE 2" 30 WATT OUTPUT * Goldring Transcription Turntable on Plinth formance. Send for coloured brochure showing * Garrard SP25 Mk II Turntable on Plinth * Shure or Goldring Magnetic Pick -up Cartridge other money saving offers. * Goldring CS90 Ceramic P.U. Cartridge 

* Super Amplifier in veneered 
housing 76 6 Gns. fir. 

SpDeecial of l e. F 7í 
price. 

* Super 30 Amplifier in veneered hous B6 GDS. * Pair of Stanton Loudspeaker Units 
Special total price. Four fully wired 
units ready to "plug -in ". Carr. 25/ -. 
TERMS AVAILABLE ALL PACKAGE OFFERS 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy 
construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 
round giving, low fundamental reso- 
nance. "D" indicates Tweeter Cone 
providing extended frequency range 
40- 15,000 c.p.a. Impedance 3 or 15 
ohms. Please state choice. Excep- 
tional performance at low cost. 

Prices include carriage. WIND 10' 15W65.15.0 
IIF510L 6' IOW 57/9 HF120 12' 13W 89/9 
IIF801D 8' 8W 58/9 HFI20D 12' 15W 79/9 
11F81lD 8' 10W 4 gas. HF120 12' I5W 89/9 
HF102D 10" 8W 59/9 HF126D 12' 15W 5 ens. 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak or Afrormosia ve- 
neer. Acoustically lined or filled woollen damping. 
Ported where appropriate Credit terms available 

DORCHESTER Size 16 x 11 x 91n. Appr. 

FFitted Hlgh flux 
c.p.s. 
13 x 8ln. Dualf II 19.9 Cone spkr. Imp. 3 or 15 ohms 

Carr. 7/8 
STANTON IIIS Size 18211x1Oln. Rating 
10 watts. Incorporating Fane 803b 
speaker with roll rubber cone surround 
and 15.000 Une magnet. High flux tweet- 
er. Handsome Scandinavian design 

cabinet. Range 30- 20,000 c.p.a. Im- 16 Gns. parlance 15 ohms. Gives smooth realistic 
sound output. Carr. 7/6 
GLOUCESTER Size 25 x 16 x loin. 12in. High flux 
12,000 line speaker. Cross -over unit and Tweeter. 
Rating 10 watts. Frequency range 121 Gns. 40-20,000 c.p.s. Impedance 15 ohms. 

E2 EQUIPMENT CABINET 
Size 17' wide 141' deep Ill' high. 
Cut for TA12, Super 15, Super 30 
and other amplifiers. 'Roll over' 
perspex cover. Satin Teak or 
Afrormosia veneer 8 Gns. finish. Price inc. carr. 
MOTOR BOARDS cut 

9 
for 

"PACKAGE 1" 13 WATT OUTPUT * Garrard SP25 Mk II 4 sp player unit on plinth 
Illustrated with TFMI Mk II Tuner fitted * Goldring CS90 Ceramic P.U. Cartridge 

EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS * TA12 Amplifier in cabinet * Psir of Dorchester L'speaker 51 GNS. finished in Teak or Afrormosia veneer. Tinted Units. Special total price. Perspex "roll over" cover OrDep.810 and 9monthly with satin chrome handle. 10 W HIGH FIDELITY AMPLIFIERS payments 86.11.0. (Total 
LINEAR LIO Separate Pre - 859.19.0.) Perspex cover 

RECORD PLAYING UNITS amp and Main Amp, Matched 1 O G. 
3gns. extra. 

Moneysaving units. Ready to to Magnetic P.U. To clear 

RP2 plug into Amplifier or 
Tape Recorder. Con- 

sisting of Garrard SP25 Mk II 
(with heavy turntable) fitted 
Goldring CS90 high compli- 
ance ceramic Stereo /Mono 
cartridge with diamond sty- 
lus. Mounted on P11nth. Inc. 
Perspex cover. Carr. 226na. 15/ , 
RP3 GGooldrribng 

above but L 8 
Transcription unit and CS90 
Cartridge. Supplied with 
Perspex Cover. £ 2B Carr. 

21/- 

R.S.C. PLINTHS for 
Record 
Playing 
units. 
Teak 
finish 
cut for 

59/9m 
and 

3000. ATE, AT60. SP25 etc., 
etc. Available with clear 
Perspex cover as 

8 Gns. Inc. Carr. 
Perspex cover sold separately 
at 3 Gns. Limited number of 
covers slightly damaged but 
repaired by makers. 39/9 

Garrard Turntables and 12/9 CHARGES REFUNDED Credit many other units. Price on 
Sales settled in 3 months. R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 

STATE AMPLIFIER 
200 -250v. AC mains operated 
Frequency Response 30- 
23 000 cite. -2dB. Harmonic 
Distortion 0.3% at 1,000 c.o.s. 
Separate Bass and Treble Tit' and 'cut' controls. 3 input sockets for Mike. 

Gram, Radtoor Tape. Inputselectorswltch.Outputfor 
3-15 ohm spkrs. Max. sensitivity SmV. Output rating 
I.H.F.M. Fully enclosed enamelled case, 91 x 21 x 511n. 
Attractive brushed silver finish facia plate 101 x 3iin, 
and matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. £6,19.9 Carr. 718 
Or factory built with 12 months guarantee. 88.19,9 

R'S C TA12 13 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 41.5 WATTS PER CHANNEL 
Designed for optimum performance 
with any crystal or ceramic Gram 
P.U. cartridge, Radio tuner, Tape re- 
corder, Mike' etc. * 3 separate 
switched input sockets on each chan- 
nel * Separate Bass and Treble con- 
trols * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
200 -250v A.C. mains * Frequency 
Response 30- 20,000 c.p.s. -2dB * Harmonic Distortion 03% at 1000 
e.t.a. Hum and Noise -70dB * Sensitivities (1) 300mV (2) 50mV (3) 
lOOniV (4) 2mV Output rating I.H.F.M. * Handsome brushed silver 
finish Facia and Knobs. Complete kit ofparta with full 1 Carr. 
wiring diagrams & instructions. Factory built with 12 12 7/9 
mth gatee 18 GNS or Deposit 85.2.6 and 9 mthly 2 GNS. 
pymts 31 /8 (Total 119.6.0) Or in Teak or Afrormosia veneer hous- 
ing 191 Gns. Dep. £5.10.6 and 9 mthly pymts 39/ -. @Total 623.1.6). 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matchedl2in. 12.000 line 10 watt 15 ohm 
high quality speaker, cross -over unit and tweeter. 
Smooth response and extended frequency range en- 
sure surprisingly realistic reproduction. 5 Gn$. Or Senior 15 watt inc. HF 126 
15,000 line Speaker 8 Gns. Carr. 6/8 Carr. 5/9 

HI -FI SPEAKER ENCLOSURES Teak or Afrormosla veneer 
finish. Modern design. Acoustically lined and ported. 
Inc. care. 

4 Gns. JE8 Size 16 z 11 z lin. Pressurised. Gives 
pleasing results with any 81n. HI -Fi 'speaker. 
SE8 For optimum performance with any lin. 5 Gns. Hi -Fi 'speaker. Size 22 z 15 x lin. 
SE10 For outstanding results 14E12 For exclnt prfmnce with 12in Hi- 

Size 24 x15xlOÙi. 
'spkr f 5.1 D D Size 

speaker z 16 x 108m. 
Tweeter. 6 GDS. 

R.S.C. TFM1 SOLID STATE VHF /FM RADIO TUNER 
* High-sensitivity * 20-250v. A.C. Mains opera- 
tion. * Sharp A.M. Rejection.* Drift -free recep- 
tion. * Output ample for any amplifier (approx. 
500 m.v.). * Simple alignment instructions.* Out - 
put available for feeding tuning meter.* Output 
for feeding Stereo Multiplexer. * Tuner head 

Or factory . built using silicon Planar Transistors. * Designed 
1811 gns. Or in Teak for standard 80 ohm co -axial Input. Visually matching our Super 15 and 
finished cabinet as 30 amplifiers and of the same high standard of performance and reliability. 
illustrated 191 gas. The pre -wired tuning head facilitates speed and simplicity of construction. 
Terms: Deposit S5 Printed circuitry. Only high grade transistors and components used. A 
and 9 monthly pay - quality product at considerably less than the cost of comparable units. 
meats 82. Total 823. Stereo version, all parts 20 gns. Inc. care. Assembled 224 gas. inc. care. 

Total cost of parts with detailed wiring 
diagrams & instruc- 
tions. 14 Gns. Inc. 
Carr. 

R.S.C. SUPER /S/SIIF/AMPUF/ER 
FULLY TRANSISTORISED 200/250v. A.C. Mains. 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. 

15 WATTS R.M.S. cont. into 3-4 ohms. 
TRANSISTORS. 9 current types of high quality by 
leading manufacturers. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I.A.A, and C.C.I.R. 
Characteristics for Gram and Tape Heads. 
FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
2.5 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: t2dB 20- 20,000 c.p.s. 
TREBLE CONTROL: +l5dB to -14dB at 10 Kc /a. NEG FEEDBACK:52dB. 
BASS CONTROL: +17dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1,000 c.p.a. 0.2 %. 1 
Complete 

point lint wirin 
parts constructional details and 1 Gns. point g 2 

Supplied factory built 151 Gns. Carr. 12/6. Terms: Deposit 4 Gns. and 9 
monthly payments 81/1 (Total 818.3.9). Or in Teak or Afrormosla veneer 
housing as illustrated. 19 Gns. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING MANUFACTURERS. 

SOLID STATE 
CONSTRUCTION 

SPECIFICATIONS COMPARABLE 
WITH UNITS COSTING 
CONSIDERABLY MORE 

R sC.SuAER30STEREDgMPI/F/ER 

BRADFORD 10 North Parade. (Half -day Wed.) Tel. 25349 

BLACKPOOL (Agent) O. S C. Electronics, 227 Church Street 

BIRMINGHAM 30/31 St. We A op. II 
Station 021- 236 

stern 
-1279 
rcade 

(Halpf -day 
Snow 

WedHI.) 

DERBY 26 Osmaston Rd. The Spot (Half -day Wed.) Te1.41361 

DARLINGTON 18 Prlestgete (Half -dey Wed.) Tel. 68043 

EDINBURGH 133 Leith St .(Half -day Wed.) Tel. Weverley5766 

GLASGOW 
325 

Seuychiehail Std(O p. L carnlo.C(Half d5ey 
Tues.) l. 

Paragon StreetTe. HULL 332.1572 
(Half -day Thursday) Tel. 20505 Mai 

A DUAL CHANNEL VERSION OF TIIE SUPER 15. 
Employing Twin Printed Circuits. High quality 
GangGanged Pots. Matched Components. CROSS TALK: 
-52dB at 1,000 c.p.s. 

CONTROL: 5 position Input Selector. Bass Control. Treble 
Control. Volume Control. Balance Control. Stereo /Mono 
Switch. Tape Monitor Switch. Mains Switch. INPUT 
SOCKETS (Matched Pairs). (1) Magnetic P.U. (2) Ceramic or 
Crystal P.U. (3) Radio /Aux. (4) Tape Head /Microphone. 
Operation of the Input Selector Switch assures appropriate 
equalisation. Rigid 18 s.w.g. Chassis. Size approx. 12ín. wide, 
3ín. high and 8in. deep. Neon Panel indicator. Attractive Fa- 

etc., except 

Fa- 
cia Plate 

anging and Balance l Control,aapply 
Knobs. Above 

Speer 
facilities, 

THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH 
ANY MAKE OF PICK -UP OR MICROPHONE (Crystal, Ceramic. 
Magnetic, Moving Coil, Ribbon). CURRENTLY AVAILABLE 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY 
EQUIPMENT. All required parts, point to point wiring 21 Gns. diagrams and detailed instructions. Carr. 15/- 
Unit factory built 98 Gns. or deposit 87.5.0 and 9 monthly payments 55/3. 
(Total 832.18.3). Or in veneered housing 31 Gns. Carr. 15 /- or Deposit 
87.3.8 and 9 monthly paymts 84/- (Total 836.19.6). Send S.A.E. for leaflet. 

RSC 
HI -FI CENTRES LTD. 

MAIL ORDERS TO: 102 
Rene armor Lane, Bramley, 
Leeds 13. No C.O.D. under 
Et Terms C.W.O. or C.O.D. 
Postage 4/6 extra under £2. 
5/9 extra under £5. Trade 
supplied.S.A.E. with enquiries 
please. Open all day Sate. 

32 High Street. (Half -day Thurs.) Tel. 56420 LEICESTER 
5-7 County( Mecca) Arcade, erfocate (Haff- dayWed) Tel 28252 LEEDS 

73 Dale St. (Half -day Wed.) Tel. CENtral 3573 LIVERPOOL 
238 Edgware Road,W2 (Half -day Thurs.) Tel. PAD 1629 LONDON 

60A Oldham Street (Half -day Wed.) 
Tel, CENtral 2778 MANCHESTER 

106 Newport Rd (Hell -day Wed) Te1.47006 M I D D'L ES B R O U G H 
41 Blackett Street 

Halt- -day Wed.) Tel. 21469 
NEWCASTLE 

TUPON YNE 

13 Exchange Street (Castle Market Bides.) 
I Orders must not be sent to shops (Half -day Thursday) Tel. 20716 SHEFFIELD 
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PRACTICAL! 
VISUAL! 
EXCITING, 

a new 4 -way method of mastering 

ELECTRONICS 
by doing and seeing .. . 

OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

í.i 1. 

----E,. 
rDi 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

31 READ and 
DRAW and 

U N D E R S T A N D 
CIRCUIT DIAGRAMS 

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

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

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

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

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

r POST NOW To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 

I FREE for I 
send your free Brochure, without obligation, to: we do not employ representatives 

I BROCHURE I NAME BLOCK CAPS I 

I or write if you prefer not to cut page I ADDRESS PLEASE PW 7 I 
L 1_ J 
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PRACTICAL 
WIRELESS 

VOL 45 No 3 
Issue 749 

JULY 1969 

TOPIC OF THE MONTH 

Self- satisfaction 
WHY do we do it ? Now, there's a leading question 

if ever there was one. With the keenly competitive 
market of today, and the resultant multiplicity of 
receivers, units, test equipment, and the like, often at 
prices impossible to match by the lone enthusiast, it 
would seem to the outsider to be difficult to account 
for the continued popularity of our hobby. 

Yet, despite all logical attempts to understand the 
reasons why the home constructor should still spend 
his leisure hours making something he could probably 
buy cheaper, the ranks increase in number. Certain 
projects, of course, are much cheaper to build oneself, 
especially if the proverbial spares box has any pre- 
tensions. But it is necessary to dig a little deeper to 
discover why more and more people are actively 
engaged in connecting R1 to C4. For it is obvious that 
the mere saving of money is not the primary motive. 

Man is a curious animal (in at least two definitions 
of the phrase!). In the first place he is blessed with an 
intuitive inquisitiveness which may manifest itself in 
anything from wanting to go to the moon to wondering 
if it is possible to build a portable radio that not only 
looks good but sounds good. Perhaps this is the main 
driving force. 

Another well -established characteristic of many 
specimens of homo sapiens (though not in all, by a 

long way!) is an inherent seeking for the pride that 
comes from a sense of achievement. In the past, very 
many people could attain this mental condition at their 
workbenches but the days of individual craftsmen are 
fast disappearing. With mass production and modern 
manufacturing techniques, many erstwhile craft jobs 
have given way to those offering little in the way of 
personal satisfaction. This seems to have created a 

void and is no doubt a strong reason for the astonishing 
boom in all kinds of do- it- yourself activities. 

Many of these frpstrated artisans take up radio and 
electronics. And it is paradoxical that one of the 
reasons for the de- humanising of industry is the 
increasingly widespread use of electronics! 

W. N. STEVENS- Editor. 

NEWS AND COMMENT 
Leader 167 
News and Comment 168 
Electronics at the Norway 

Trade Centre 169 
Practically Wireless by Henry 181 
MW Column by C. Molloy 195 
Letters to the Editor 200 
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CONSTRUCTIONAL 
AC /DC Meter by H. T. Kitchen 
Ready Calibrated Signal Generator 

by F. G. Rayer 
A.F. /I.C. Signal Injector 

by S. Elliott 
Directional Microphone 

by C. R. Bradley 
Take 20, Mini Metronome 

by Julian Anderson 

OTHER FEATURES 

Pulse Circuits in Operation, Part 2, 
by I. J. Kampel 

Aerials, Part 4, Transmission Lines 
by A. J. Whittaker 

Transistor Output Stages, Part 2 
by I. R. Sinclair 

P.W. Guide to Components, Part 7 
by M. K. Titman, B.Sc. 
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QUERY COUPON 
This coupon is available until 4th July, 1969 
and must accompany all queries in accordance 
with the rules of our Query Service. An s.a.e. 
must be included. 

PRACTICAL WIRELESS, .:'ULY 1969 

All correspondence Intended for the Editor should be addressed to The Editor, "Practical Wireless ", IPC Magazines Ltd., Tower House, Southampton Street, London, 
W.C.2. Phone: 01 836 4363. Advertisement Department: Fleetway House, Farringdon Street, London, E.C.4. Subscription rates, including postage': 42s. per year to any 
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NEWS AND commENT... 
RADIO AND TV SERVICING FOR THE YOUNG 
The Department of Employment and Productivity has 

produced a Choice of Careers booklet (No. 66) on careers 
in radio and television servicing. The booklet states that 
most homes now contain at least a radio and television and 

in many cases a record player and tape recorder as well. 
It says that it is therefore essential that adequate repair 
facilities are available and that there are excellent prospects 
for the "keen young man who has the aptitude for the job, 
applies himself wholeheartedly to learning it thoroughly 
and is prepared to keep abreast of current developments". 

The book says that prospects are not limited solely to 
servicing and those with the ability to extend their know- 
ledge through further study and training may qualify for 
executive and administrative posts. 

Radio mechanics and technicians are responsible for the 
maintenance of radio receivers and transmitters, weather 
radar sets, direction and position finding equipment and a 

wide range of electronic safety and navigational aids. There 

are also jobs with independent and multiple retailers, with 
the service organisations, with manufacturers' servicing 
departments, rental and relay companies, the radio and 

television organisations and government departments. 
There are openings for girls -on production, sometimes 

with servicing, and some jobs doing semi- skilled work. 
The booklet is amply illustrated with photographs 

showing the branches of the work. 
The price of the booklet is 1s. 6d. and is obtainable from 

H.M. Stationery Office. 

THE "WATERCHECK" 

Automents Ltd., New Street, Oadby, Leicester, 
LE2 4LB, specialise in designing, developing and 
manufacturing car instruments and accessories 
and their latest design is called the "Watercheck". 
It consists basically of a Darlington pair and is a 

water -level indicator. Whenever the water level 
falls to the level of the probe, fitted into the header 
tank at a predetermined level, a signal is passed to 
the Watercheck instrument on the dashboard flash- 
ing an amber light, so warning the driver to take 
action before engine damage occurs. The makers 
claim the unit can be fitted by the average driver in 
20 minutes and there are only three electrical con- 
nections to make. Two models are available -12V 
positive and 12V negative earth. The cost is £3. 15s 
including postage. 

Automents Ltd. state that they will be launching, 
within the next few months, a windscreen wiper 
control and a unit called the "Speedset"-an 
audible speed computer which sounds an alarm as 
soon as a predetermined speed has been exceeded. 
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15 + 15W STEREO AMPLIFIER 

Futuristic Aids Ltd., 106 Henconner Lane, Leeds, announce 
their "Phase Thirty -Two " solid state stereo amplifier. 
Sensitivites are: Magnetic p.u., 3.5mV, Ceramic, 30mV, 
Radio, 100mV, Tape, 500mV, Microphone, 5mV and Tape 

Head, 2mV. Frequency response is 10- 40,000 c.p.s. - 3dB; hum level, - 80dB and signal -to- noise, - 60dB. 
Harmonic distortion is 0.1% at 10W r.m.s. 1,000 c.p.s. 

The unit is housed in a satin teak veneered cabinet and 
the fascia plate is Perspex with black background and silver 
lettering. There is a 5- position input selector -disc, radio, 
tape, mic., tape head. The price is 35 guineas. 

CODAR MOVE 
Codar Radio Co. (Inc. Codar Electronics Co.), Bank 
House, Southwick Square, Southwick, Sussex, have 
moved into their new factory. 

Now all correspondence and goods must be addressed 
to: "Codar Radio Company, 'Codar Electronics ("as 
applicable) Thesiger Close, Meadow Road Industrial 
Estate, East Worthing, Sussex. Telephone: Worthing 37315. 

NEW MULLARD PUBLICATION 
Consumer Electronics is the title of a new Mullard 
quarterly which concentrates entirely on the existing and 
future applications of electronics in consumer goods. 

Among topics dealt with in the 18 -page March issue 
are: the control of domestic appliances by thyristors, an 

electronic controller for electric blankets, rental for 
domestic appliances, colour TV picture tubes, micro- 
miniaturisation and hearing aids, and a quartz -controlled 
wristwatch. 

Consumer Electronics is free to all interested in the 
design and manufacture of consumer goods in which 
electronic devices are or could be used. It is not, however, 
intended for retailers or consumers. Requests for issues 

should be addressed, on company headed notepaper, to 
C.I.H. /C.M.S. Dept., Mullard Ltd., Mullard House, Torring- 
ton Place, London, W.C.1. 

CABLE Et WIRELESS APPOINTMENT 
Mr. Robert F. Forrest, is the new secretary of Cable and 

Wireless Ltd. 
During the Second World War he saw service on one of 

the famous Blue Trains -mobile radio stations which 
provided frontline communications for Allied troops. 

Mr. Forrest, in fact, travelled with his Blue Train from 
Algiers to Vienna, visiting Naples, Rome, Frankfurt and 

other war -torn cities on the way. 
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NEWS AND commENT.... 
NEW MULLARD PHOTO -CELL 

Anew cadmium sulphide cell announced by Mullard 
has a larger photo- sensitive element than the well - 
established ORP60, but is the same size externally 
(6mm in diameter and 16.5mm long excluding leads). 
Hence, the new cell, type ORP69, is more sensitive 
and has a higher dark resistance. 

The ORP69 will dissipate 100mW and withstand 
voltages up to 350V d.c. Its initial dark resistance is 
greater than 100MO; in an illumination of 50 lux 
from a lamp with a colour temperature of 2700 °K, 
the cell resistance is typically 30ká2. It has a sen- 
sitivity of approximately 17µA /lux. 

PERIOD STYLE SEPARATES 
In Queen Anne style, the Dynatron Hamb /edon Model 
HFC13, illustrated on the right, incorporates the SRX25 
tuner- amplifier with the Garrard 3500 auto - changer with 
stereo cartridge and diamond stylus. 

Recommended retail price including purchase tax 
£139 15s. 

Matching Queen Anne style loudspeaker enclosures - 
Model LS250 -are available for this model at the recom- 
mended retail price including purchase tax of £30. 

f 

ELECTRONICS 

at the 
Norway Trade Centre 

Mr. S. Walter Rostoft, the Norwegian Minister of 
Industry, recently opened the first exhibition at the 
new Norway Trade Centre at 20 Pall Mall, London, 
S.W.1. 

Called "Design for Export ", the exhibition showed 
a wide range of Norwegian export products. Many 
of the exhibits were design articles for the home, 
including glass, china, cutlery, furniture etc. but 
another section of the exhibition featured a number 

From Tandbergs Radiofabrikk AIS, radio "Huldra " in palisander 
with two loudspeakers also in palisander. On the left, tape 
recorder 1200X, the series 15 and the tape recorder 11 which is 
battery driven. The TP 3 -3 portable radio is on the right. 

of electronic articles including tape recorders, radio 
receivers and television. 

Tandbergs Radiofabrikk A/S Oslo, represented in 
the United Kingdom by Elstone Electronics Ltd., 
Leeds, were the major exhibitor at the exhibition. 
Tandbergs export 50% of production to the UK, 
Sweden and the USA. 

Norway's oldest radio manufacturer, A/S Radio - 
nette, established in 1927, was showing its Multi - 
recorder f.m. tape recorder, its Kurer u.h.f. /v.h.f. 
portable TV working from mains or battery and 
housed in a wooden cabinet, and its new Sound - 
master HiFi stereo radio which employs pressure 
chamber speakers. This set cover 5 wavebands: 
Long, Medium, Short 1 (60 -24m), Short 2 (24 -10m), 
f.m. and Marine Band. In the UK Radionette is 
represented by Denham & Morley Ltd.. London, W.I. 

From A/S Radionette, the Soundmaster Hi -Fi Stereo with 
pressure - chamber speakers, the "Kuser "" 11 in, TV and the Multi - 
recorder-FM-a one -spool portable tape recorder with built -in 
f.m. radio. 
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THE further the enthusiast ventures along the 
electronics path, the more he realises the limita- 
tions of the ubiquitous test meter. For many 

applications the test meter is adequate, often indis- 
pensable, and it is only when he begins to delve into 
the regions of millivolts, or begins to soar into the 
kilohertz region that the limitations of the ordinary 
test meter become obvious. In order to explore these 
regions successfully, more sophisticated equipment is 
necessary. It was to fulfil such a requirement that 
the test set to be described was evolved. 

The cost of such an instrument, even if home 
made, is relatively high when one considers the 
multitude of cheap and usually good test meters 
available to the enthusiast. 

In the "good old days" of vacuum state equip- 
ment, test meters having input resistances of one or 
two kfl/V were quite adequate. A 10kfl /V meter 
was occasionally necessary; a 20k12 /V meter was 
really something. Nowadays, silicon transistors 
drawing only a few hundred micro -amps collector 
current are not uncommon, with base currents in 
the nA (nA= nanoamp =0.001 µA) or a few µA 
region. In such an instance, even a 20kfl/V meter 
can impose an intolerable drain on the circuit, giv- 
ing readings well below the true value, or even no 
reading at all. Quite clearly, a much higher input 
resistance meter is required, and since the major 
requirements, such as sensitivity, and robustness and 
resistance against damage due to mechanical shock, 
conflict, there is a limit to the degree of sensitivity 
attainable in the meter movement itself. Recourse 
has to be made to "active" voltmeters containing 
amplifiers that can increase the minute voltages to 
the extent that relatively insensitive, and therefore 
mechanically robust, meter movements can be used. 
These amplifiers constitute what are in effect, impe- 
dance transformers that allow the low resistance 
high current consumption meter movement to be 
connected into a high resistance low current con- 
sumption circuit without affecting it adversely. 

One other limitation of the ordinary test meter 
is its restricted measuring range. Few test meters are 
intended for measuring voltages below a few volts 
a.c. and d.c., so that the very limited a.c. output 
voltages from tape leads, moving coil pickups and 
microphones are virtually undetectable, let alone 
measureable. As far as d.c. in concerned, voltage 
differences of a few hundred mV are not uncom- 
mon -and are difficult to measure accurately on the 
average test meter. 
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A further limitation is that of frequency response, 
or rather the lack of it. Most of the older test meters 
employed selenium rectifier for the a.c. ranges, and 
the response of these rarely exceeded several kHz. 
The response of the germanium or silicon rectifiers, 
however, in current use, is much better. 

Having proved, I hope, the necessity of parting 
with more hard earned ( ?) cash, we can now get to 
grips with the article itself. 

The design to be described consists of two entirely 
separate amplifiers, one for a.c. and one for d.c., the 
outputs of which may be selected, to feed a moving 
coil meter. Two separate meter amplifiers are used 
for maximum efficiency; one meter movement for 
maximum economy. In practice, where it matters 
most, the compromise works well, since the inputs 
of the amplifiers can be connected into the parts of 
the circuit under examination, and the meter switched 
into the output of either meter amplifier as required. 
This method therefore resulting in the minimum of 
circuit disturbance. 

DC Amplifier 
The d.c. amplifier is the simpler of the two, and 

will accordingly be described first. The circuit shown 
in Fig. 1 contains five transistors of which the first 
four Trl -Tr4 function as a long tailed quartet and 
form the amplifier proper. The fifth transistor 
operates as a constant current source serving two 
different, and very useful functions. 

Without the amplifier, the d.c. meter would have 
an input resistance of only 20k12/V at a f.s.d. (full 
scale deflection) current consumption of 50µA. With 
the amplifier added, the meter has an effective input 
resistance of 3MII /V and an f.s.d. current consump- 
tion of 333nA. The amplifier therefore, has a current 
gain of x 150. Even higher gains are possible, but as 
will be explained later, are not a practical propo- 
sition. 

An explanation of the action of the d.c. ampli- 
fier is perhaps best effected by temporarily ignoring 
Tr5 and its associated components R19 and D1 and 
by connecting the slider of VR2 to the negative line. 
Trl to Tr4 will then be seen to comprise a very 
high gain push -pull amplifier, with input voltage 
applied between the bases of Tr1 and Tr4 with 
the output voltage developed by Tr2 Tr3 across R13 
R16 applied to the meter. The amplifier is therefore 
a differential amplifier. 
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Assuming component equality "either side" of the 
meter movement, the bases of Tr1 and Tr4 will be at 
the same potential as each other, as will the collec- 
tors of Tr2 and Tr3. There will therefore be no 
current flow through the meter. If a d.c. voltage is 
now applied between the bases of Tr1 and Tr4, the 
balance will be disturbed and the current flowing 
through one pair of transistors, (Tr1 Tr2) will in- 
crease, the current through the other pair will 
decrease, and a current will therefore flow through 
the meter. Due to the amplification afforded by the 
transistors, a minute current into the bases, in this 
instance 330nA, will cause the meter to pass 50µA 
and so read full scale. 

Due to manufacturing tolerances, component 
equality cannot be assured, and so other means 
have to be sought to bring the meter pointer initi- 
ally to zero. This is achieved by VR1 and VR2, the 
former equalising the base voltages, the latter the 
emitter. Base bias is by R 1 1 R12 VR1 for Tr 1 Tr2, 
and by R17 R18 and VR1 for Tr3 Tr4. 

The reason for requiring two equalising controls 
is quite simple. It is quite possible to effect meter 
zero by equalising the emitter voltages only by means 
of VR2, even if the base voltages are dissimilar. 
However, the transistors will amplify the difference 
in the base voltage as well as the wanted voltage. 
Considerable errors are therefore possible, the error 
being a function of the difference in polarity and 
magnitude of the "difference" and "wanted" volt- 
ages. 

An unfortunate aspect of high gain d.c. ampli- 
fiers is that the zero once set, tends to drift, the ten- 
dency to drifting increasing with increased amplifier 
gain. Unless this drift can be curtailed, meter read- 
ings will be subject to error. 

R12 
560k 

SPECIFICATION 

D.C. METER 
Ranges: 
100mV, 300mV, 1V, 3V, 10V, 30V, 
100V, 300V. 
Input Resistance: 
3M S2 /V -10V constant at 30M cl there- 
after. 
Input Current: 
330nA for f.s.d. to 10V thereafter 1 t.tA 

for 30V, 3.31.A for 100V, 10t.iA for 
300V. 
Accuracy: 3% or better. 

A.C. METER 
Ranges: 
3mV, 10mV, 30mV, 100mV, 300mV, 
1V, 3V, 10V, 30V, 100V, 300V. 
Input Resistance: 
3MS2 +35pF 3mV -1V. 
10Mí2 +15pF 3V -300V. 
Frequency Response: 
±0.5dB 20Hz- 200kHz 
+3dB 10Hz- 400kHz. 
Noise: 
10ii.V on 3mV range, input short cir- 
cuited. 
Accuracy: 3% or better. 

R20 52a 
-e-WAM0.4140- 

R11 

560k VR1 

A 25k 

R19 
3.3 k 

Tr5 
2N2484 

100mV 300mV 1V 3V 10V 
S1a o o o o o 

A 

3 

R1 R2 R3 R4 
300k 700k 2M 6M 

R7 RB R9 

700k , 200k , 100k 
30V 100V 300V Set 

zero 
6 7 8 9 

R5 R6 
10M 10M 

o DC. input 
o 

Fig. 1: Complete circuit of the d.c. differential amplifier. 

470 

D2 

} o"--27V 
5 2 b 
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Assuming the zero is initially correct, drift is 
caused by a component altering its characteristics. 
The adoption of high stability close tolerance resis- 
tors assists in the maintenance of good zero stability, 
and also by the use of silicon transistors. The biggest 
enemy of good zero stability is a temperature dif- 
ferential existing between components, principally 
the transistors on "opposite" sides of the meter. This 
can be easily demonstrated on the completed 
instrument by lightly resting a finger- nothing 
warmer is required -on one of the input transistors, 
when the zero will be seen to rapidly drift. Even the 
output transistors will cause a change in the zero 
setting, though this is usually less severe than the 
drift due to the input transistors. On removing the 
finger, or by placing another finger on the "opposite" 
transistor, the zero setting will be restored, assum- 
ing equality of finger temperature of course! The 
temperature differential can be minimised by plac- 
ing the opposite pairs of transistors in close prox- 
imity or by enclosing them in a common heatsink, 
though normally a heatsink is quite unnecessary due 
to the minute power dissipation in each transistor. 

Heavy negative feedback is developed in the cir- 
cuit in two ways. Firstly, by means of R12 and R17 
which are returned to the collectors, and thus passes 
back any variation in collector voltage to the base. 
Secondly, by means of R14 VR2 and R15, as varia- 
tions in emitter voltage take place through the 
common load Tr5, and are therefore once again in 
opposition. The effect of this feedback is threefold. 
It stabilises amplifier gain, reduces zero drift, and 
improves linearity. 

Equalisation of the emitter and base voltages is 
effected, as already explained, by VR I and VR2. As 
both affect the collector voltages, it is necessary to 
adjust VR2 first by temporarily short -circuiting the 
bases of Tr1 and Tr4 together. The s-c is then 
removed and the bases are equalised by VR1. As 
there is a degree of mutual interdependence, several 
attempts are necessary before correct zero is 
obtained. 

We come at last to the purpose of Tr5, which 
serves two purposes. Firstly, it improves the common 
mode rejection ratio, which is the ability of the 
amplifier to amplify the wanted signal applied to the 
bases of Trl and Tr2 differentially, and to reject any 
unwanted signal that may reach both bases simul- 
taneously. This purpose is fulfilled by Tr5 in a most 
acceptable manner. The other purpose of Tr5 is 
almost incidental. It improves the stability of the 
amplifier gain most markedly, so that whilst the 
zero shifts with changing supply voltage (tem- 
porarily disregarding D2) the gain remains constant. 

When the amplifier was first built, a sensitivity 
exceeding 20Mí1 /V was obtained. Zero stability was 
however unacceptably poor, drifting (in time) to 
the extent of ± 10µA, and it was necessary to improve 
matters. As feedback was at a maximum, it was 
decided to reduce the sensitivity of the meter move- 
ment. This was done by means of VR3 and the 
zero drift dropped to about ±1µA, the input resis- 
tance dropping to 3M11 /V. 

Another reason for reducing the sensitivity was 
the virtually impossible task of obtaining economi- 
cally the very high value resistors necessary. Assum- 
ing one would tolerate a slow drift of t 10µA, where 
would one obtain a resistor of 6,000MS/ in order 
to provide a 300V range? Even with the sensitivity 
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reduced to the level of 3MSZ /V, a series of shunt 
resistors (R7 R8 R9) are required to keep within the 
range of easily obtained resistor values. 

Range switching is effected by Sla and Slb. Slb 
switches in the series resistors R1 -R6. After R6, 
the contacts are connected together and Slb is 
used to bring the series of shunt resistors into circuit, 
so reducing the sensitivity and allowing a maximum 
voltage of 300V to be measured. In the final position, 
position 9, Sla and Slb are arranged to s -c the 
bases of Trl Tr4 together, so allowing emitter zero 
to be set. This end of the scale was deliberately 
chosen so that, having set zero, one started at 300V 
and worked way down the scale, so obviating the 
possibility of setting zero and then absentmindedly 
(it has been done) trying to measure 300V on the 
300mV switch position. 

The power supply of 27V is provided by three 9V 
batteries in series. This is dropped to, and stabilised 
at 20V by R20 and D2. The current consumption is 
very modest and the batteries should have a long 
and useful life. On /off switching is effected by S2a -b, 
a miniature slide two -pole two -way switch. 

AC Amplifier 
As far as the a.c. amplifier is concerned, at least 

two bipolar transistors, in the Darlington configura- 
tion, would be required to provide the requisite high 
input resistance and the use of an f.e.t. in this 
position was considered to be a viable proposition. 
The a.c. amplifier, Fig. 2, is basically quite simple. 
The a.c. input is applied to a coarse attenuator 
comprising S3a -b, R21 TC1 and R22 Cl. The output 
from the slider of S3a is applied via C2 to the 
gate of the f.e.t Tr6. Bias to this stage is by means 
of the gate resistors R26 -R32 in the source circuit, 
the source current being 450µA. Bootstrapping of 
Tr1 is by means of C3 which feeds back the a.c. sig- 
nal at the source to the junction of the gate resistors 
R23 R24 and R25. The input resistance of Tr6 stage 
is in the region of SMS2 in parallel with 3.5pF. 

From the wiper of S3b, the a.c. signal is passed 
via 06 to the base of Tr7, which is the input tran- 
sistor of the amplifier proper comprising Tr7 Tr8 
and Tr9. These three transistors are d.c. coupled 
throughout. The coupling, from Tr9 collector to Tr7 
base forms a d.c. feedback loop that very effectively 
stabilises the collector currents of all three transis- 
tors. Since only d.c. feedback is wanted along this 
route, a.c. decoupling is necessary and is effected 
by C7. Originally, R37 and R38 were used for feed- 
back purposes, being 270kfl each. However, due most 
probably to the variation in the d.c. leakage resis- 
tance of C7, the d.c. conditions tended to be some- 
what unstable. No sooner were R37 and R38 selected 
for the requisite collector current in Tr9, than they 
had to be changed again. Reducing R37 and R38 and 
introducing R41, small in comparison to the leak- 
age resistance of C7, has improved matters and the 
d.c. characteristics are now stable. 

Negative feedback with all its advantages is via 
meter rectifier diodes D3 -D6 and C10 to the emitter 
circuit of Tr8. Variation of feedback and hence of 
the amplifier gain, is effected by VR4 and C9. When 
the slider of VR4 is at the earthy end of its travel, 
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feedback is at minimum, the emitter is short -circuited 
(to 'a.c.) by VR4 and the amplifier gain is at a maxi- 
mum. With VR4 slider at the emitter end of its 
travel, C9 is undecoupled, feedback is at a maximum 
and the amplifier gain is at minimum. Variation of 
VR4 allows the gain to be set at any intermediate 
figure. The meter deflection for any given input can 
therefore be set within quite wide limits, thereby 
allowing for the variation in hfe between individual 
transistors. 

So much for the "active" side of the circuit. 
We come now to the "passive" side, the attenuator 
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M 
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10k 

T 
Z` 9 m1 

T15CG 1 

~O 3C0 
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mV 

R25 
2.2M 

Tr 6 
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-.0 30V 
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.-.o 100V 
3 

Cl -0 300V 
2 

0.015 

r 

1 

R23 
120k 

Briefly then, the primary attenuator passes all 
voltages below 1,000mV or 1V to the gate of Tr6, the 
secondary attenuator which is of course coupled to 
the primary attentuator, tapping off the sequence 
1- 3 -10 -30 etc., so that the input to Tr7 never exceeds 
3mV. The "attentuation" factor of the primary atten- 
uator is, at this stage, zero, i.e. the a.c. input is fed 
directly to the gate of Tr6 via the d.c. blocking 
capacitor C2. 

Voltages exceeding 1V are still fed to the gate of 
Tr6 via C2, but have now to pass through the 
primary attenuator which now offers an attenua- 

D7 C4 i C5 1.5k 
50 T50 
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400 
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C7 
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Tr 9 
2N3708 
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VR4 
1k 

C10 

R32 
3 

R R40 C8 
39 10k 
6 8 125 

Fig. 2: The a.c. amplifier -note the use of an f.e.t. in the input. 

comprising S3a -b together with other sundry com- 
ponents. The "split" attenuator used is a time - 
honoured design intended to overcome a number of 
problems involving input resistances and voltage, and 
frequency compensation. The sensitivity of the main 
amplifier Tr7 -Tr9 is 3mV for f.s.d. on the meter. 
Inputs exceeding 3mV will cause the meter to 
exceed f.s.d and if excessively high, could damage 
the transistors and /or the meter. In the source 
circuit of Tr6 is a six position (essentially) attenuator 
that limits the input to Tr7 to 3mV on each of its 
ranges. The total resistance of this chain of resistors 
comprising R26 to R32 is 1,00011, low enough not 
to require frequency compensation at the frequencies 
involved. 

The input stage Tr6 will accept voltages up to 
1,000mV without undue stress. Since we will wish to 
measure voltages greatly exceeding this figure, the 
primary of the split attenuator is arranged to feed 
the gate of Tr6 limiting the input to 1,000mV or less. 

4x 
GEX 34 

Ì 
D3 D5 
TO 
55 

D= 06 

250 
R41 
680 
R42 

390 

S4b 

-12 V 

tion of x 1,000. The inputs to the base of Tr7 are 
still only millivolts, i.e. 3V is reduced to 3mV, 1OV 

to 10mV and so on. The last five positions of the 
secondary attenuator are connected to the first six, 
i.e. 1 to 7, 2 to 8, and so on, so that the 1 -3 -10 
sequence established for millivolts is still retained 
for volts, and the main amplifier still receives its 
requisite 3mV for meter f.s.d. 

Frequency compensation of the primary attenua- 
tor is eased by having only two attenuation factors, 
of x 0 and x 1,000. Since the x 0 is straight 
through, only the x 1,000 requires compensation, 
and this is effected by TC1, which is set so that the 
time constant of TC1 x R21 is equal to the time 
constant of Cl x R22, the frequency response then 
being, in theory anyway, to infinity. 

The primary and secondary attenuators are built 
on two separate single -pole twelve -way wafers 
mounted on a common spindle, thus transference of 
the primary attentuator from volts to millivolts, and 
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* components list 

Resistors: 
R1 3001(111% 1W 
R2 700k52 1% 1W 
R3 2M121% 1W 
R4 6M121%1W 
R5 10M52' 1% 1W 
R6 10M52'1%1W 
R7 7001(121% 1W 
R8 200k52 1% 1W 
R9 100k12 1 % 1 W 
R10 1 K12 

R11 560k2ì 
R12 560k52 
R13 22k12 
R14 5652 
R15 5612 
R16 2.2k11 
R17 560k12 
R18 560k12 
R19 3.3k12 
R20 47052 
R21 
R22 

R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 

10M52 1% 1 W R43 
10k52 1% 1W R44 

120k52 
3.3M22 
2.2Mí 
400521%1W 
300121%1W 
200521%1W 
70121% 1W 
20121%1W 
712t 
352t 
82k12 
1.5k52 
68k12 
1.5k11 
15k12 
47k52 
6812 
10k12 
68012 
39012 
2.2k12 
2.2k12 

All resistors 5% W hi -stabs except where shown as 
1% 1W. R5 R6 may be replaced by single 20Mí 
1% if available. t R31 R32 may be selected from 
10% range or wound from 36 s.w.g. Eureka wire. 
42.5cm and 18.5cm for 712 and 312 respectively. 

Switches: 
Si a, b, S3a, b R.S. "Maka- switch" shafting (2 off) 

Four single pole twelve -way wafers. 
S2 Two -pole two -way slide switch 
S4 Two -pole two -way slide switch 
S5 Two -pole two -way slide switch 
S6 Two -pole two -way slide switch 

Meter: 
5012A f.s.d. Sifam type M404. 42in. square. Scaled 
0 -3 and 0 -10 (internal resistance 125052) or similar. 

Capacitors: 
Cl 0.015µF silver mica or paper 
C2 0.112F paper 250V wkg. p.c. mounting (see 

note below) 
C3 50µF 15V wkg. p.c. mounting 
C4 50µF 15V wkg. p.c. mounting 
C5 50µF 15V wkg. p.c. mounting 
C6 5012F 15V wkg. p.c. mounting 
C7 50µF 15V wkg. p.c. mounting 
C8 125µF 6V wkg. p.c. mounting 
C9 125µF 6V wkg. p.c. mounting 
C10 250µF 6V wkg. p.c. mounting 
C11 1000µF 6V wkg. p.c. mounting 
TC1 15pF trimmer 

Note: D.C. working voltage of C2 depends on magni- 
tude of d.c. it is likely to be connected across. For 
example, when measuring a.c. ripple on a high 
potential d.c. supply, the difference could easily be 
300V d.c. to 100mV a.c. or even greater. 

Semiconductors: 
Tri to Tr4 2N2484 
Tr5 BC109 
Tr6 N KT80112 
Tr7 to Tr9 2N3708 
01 3.9V 5% 400mW zener 
D2 20V 5% 400mW zener 
D3 to D6 GEX34 
D7 7.5V 5% 400mW zener 
D8 and D9 1S940 

Potentiometers: 
VR1 25k52 w.w. or carbon linear 
VR2 512 w.w. linear or up to 2552 w.w. 
VR3 10k52 linear, skeleton p.c. mounting 
VR4 11(22 linear, skeleton p.c. mounting 

Miscellaneous: 
Knobs; lin. r.h. chromed 6BA screws with nuts; 
lin. self- tapping screws; insulated wire assorted 
colours; terminals, two red, two black, one black 
earthing type. 

AC. 

D.C. 

From 
AC. amp 
D8 15940 

From 
D.C. amp 

Fig 3: Switching circuitry, relevant to the moving coil meter 
and amplifiers. 

A.C. 

D.C. 
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of the two "separate" sections of the secondary 
attenuator, are completely automatic. The synchro- 
nisation of the primary and secondary attenuators 
on to a common switch means only one switch has 
to be manipulated in order to measure any voltage 
from 3mV to 300V. 

The power supply is again by means of batteries, 
two of 6V each being employed to give a 12V supply. 
This is then dropped to, and held at the required 
7.5V by R42 and the zener diode D7. The current 
consumption is quite modest and the batteries should 
have a usefully long life. On /off switching is effected 
by a miniature two -pole two -way slide switch, S4. 

In the interests of economy, which is of more 
interest to the average amateur than the slight 
increase in operating time, a single meter is used, 
switched into the output of either amplifier as 
required by S5. On a.c. the meter connects straight 
into the output of the a.c. amplifier; but for d.c. a 
polarity reversing switch S6 is interposed between 
the meter movement and the d.c. amplifier. 

TO BE CONTINUED 
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READY CALIBRATED 

SIGNAL GENERATOR 
ASIGNAL generator giving an audio output, 
c.w. or modulated output in the range about 
150kc /s to 35Mc /s is extremely useful for 

stage -by -stage checks of audio and intermediate fre- 
quency stages, the alignment of i.f. and aerial 
circuits, and similar purposes. When such an instru- 
ment is constructed, its calibration can be something 
of a problem unless other accurately calibrated 
equipment or means of calibration are available. 

To overcome this difficulty the signal generator 
described here has ready -made fixed- inductance 
coils LI, L2, L3, L4 and L5, see Fig. 1, tuned by a 
particular specified variable capacitor VC1. As these 
coils are manufactured to high accuracy and other 
items have very little influence on frequency, it is 
possible to adopt ready -made scales. 

Five bands are covered, as follows: 
(1) 35- 10Mc /s (2) 10- 3.2Mc /s (3) 4- 1.2Mc /s 
(4) 1500- 425kc /s (5) 450- 150kc /s 
This covers all bands from about 9 -2000 metres 

and includes those frequencies generally needed for 
i.f. circuit alignment. Tuning is by means of a 
reduction drive which has a 0 -100 logging scale so 
frequencies can be written directly on the dial. 

In Fig. 1, V1a is the r.f. oscillator, each coil Ll 
to L5 having its own feedback winding selected by 
SWIb. R.F. is taken through R3 and C3 to VR1, 
which allows adjustment of output; C5 isolates 
external circuits. Space was left for a buffer/ 
amplifier between Vla and the output circuit, but 
with r.f. taken from the feedback windings in the 
way shown, such a stage was found unnecessary. 

VI b is the audio oscillator; with transformer TI; 
the audio tone can be provided as output through 
C4 or used to modulate Vla. With SW2 at "c.w." 
an unmodulated radio frequency signal is obtained, 
with this switch at "Mod." the r.f. signal is modu- 
lated and thus audible on an ordinary receiver. 
When the switch is at "a.f." an audio frequency 
output is obtained for a.f. circuit tests. 

Cabinet and chassis 
A strong and inexpensive case is made from 

"Universal Chassis" members, the case top, chassis, 
and case bottom are 8 x 3in. and flanged. Cut away 
+in. from the ends of the long flanges on one 
8 x 3in. member so that it will fit inside the side 
members which are 7 x 3in. This 8 x 3in. item 
forms the chassis and it is bolted to the 8 x lin. 
plate (panel) 21in. from the bottom, see Fig. 2. 

L3, L5 and T2 are fixed to the panel before fitting 
the dial using countersunk bolts. Wiring is com- 
pleted and the signal generator is tested before 
adding the bottom and right -hand side (viewed from 
the rear). The box is closed with perforated zinc, 
or with a second 8 x Tin. plate in which holes have 
been punched. Self- tapping screws have to be used 
here. 

Layout from behind 
Figure 2 shows the positions of most components; 

the drive listed has a paper template as a guide to 

F. R. RAYER 

drilling. An insulated lead is soldered to the lower 
fixed tag of VCI, before mounting this item and 
passes down through a hole to SW1a. 

C6 /C7 is a dual capacitor and its common 
negative tag is connected to the chassis. The con- 
tact- cooled rectifier D1 is held by means of bolts. 

The positions for other items can be seen from 
Fig. 3. T1 should have a ratio of about 3:1, and a 
primary suitable for the combined anode currents 
of both sections of the ECC81; transformers in- 
tended for use with transistors are not suitable. 
Connections in Fig. 3 are for the specified trans- 
former. If another transformer is used and no audio 
tone is obtained, reverse the connections to one 
winding. 

A three core flexible cord is required for the 
mains lead, and the earth conductor is secured to 
the case by a bolt holding the chassis and side 
together. Output was arranged with a co -axial lead, 
the inner conductor going to C5 and the outer 
brading to chassis. A co -axial socket may be pre- 
ferred as shown in Figs. 2 and 3. 

Coils and switching 
The coils are placed to allow short connections 

for the h.f. ranges, and to prevent absorption by 
windings not in circuit. Red tags go to SW1a. For 
ranges 2, 3, 4 and 5 the next tag clockwise goes to 
SW 1 b. The next tag on all coils is wired to chassis, 
and the remaining tag of coils for ranges 2, 3, 4 
and 5 go to the h.t. circuit at C2. For range 1, tag 2 
goes to R2, and tag 4 to SW 1 b (anode), Fig. 3. The 
following details should be helpful. 

Range 1. Solder a lin. wire from red tag to 
adjacent tag of SW1a. Take a wire 1lin. long from 
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Fig. 1. The circuit of the ready calibrated signal generator. 

tag 3, directly to chassis near the valve, Fig. 3. 
Join C2 immediately between this chassis tag and 
tag 2 of LI. Connect tag 4 to SW 1 b. 

Range 2. This coil mounts on the case side, Figs. 2 
and 3. The wire from SWIa to tag I is -fin. long, 
and the chassis return from tag 3 is I fin. long. Tag 
4 is wired directly io C2 and tag 2 on LI. 

Range 3. This is mounted on the panel in the 
position shown in Fig. 2. Leads pass down through 
the chassis, and their exact length has no significant 
effect on frequency coverage. 

Range 4. This is secured to the chassis, Fig. 2. As 
with other coils, it is a little over the coil -diameter 
away from metal parts. 

Range 5. This is mounted above L3, leads passing 
down to the switch. 

Coil connections are shown in Fig. 3. Referring 
to Fig. 1 and Fig. 3, switching must be so arranged 
that each tuned winding L1 to L5 is selected by 
SW I a and the appropriate anode winding is in 
circuit (via SW 1 b) at the same time. Feedback 
windings must also be in correct phase or no r.f. 
output will be obtained. 

Function switch 
In the "c.w." position, SW2a applies h.t. to the 

r.f. oscillator, and SW2b shorts the primary of TI. 
With this switch in the "Mod." position, SW2a 
obtains h.t. for V 1 a from the anode of V1 b, for 
a modulated output. In the "a.f." position, no h.t. 
reaches V 1 a, and a.f. from V1 b is via C4 to the 
output circuit. 

Scales 
The drive listed has a half- cursor, used temporarily 

for calibration. Marks made along the straight edge 
of this cursor will afterwards be under the hair -line 
of the normal cursor. One scale provided with the 
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Resistors: 
R1 47kû i -watt R5 2.2kû i -watt 
R2 47kû 1 -watt R6 1kû i -watt 
R3 10kû i -watt R7 390û i -watt 
R4 2.2Mû i -watt VR1 25k1 carbon linear pot 

Capacitors: 
Cl 47pF silver mica C5 1000pF mica 
C2 2000pF 500V disc ceramic C6 16N. 350V 
C3 10pF silver mica C7 8µF 350V 
C4 0.01µF 400V 
VC1 500pF Jackson El, Home Radio (Mitcham) 
Cat. No. VC5. 

Fixed Inductance Coils: 
Ll 0.511H Home Radio (Mitcham) Cat. No C084D 
L2 5.5µH C084E 
L3 37.5µH C084F 
L4 310µH C084G 
L5 2200µH C084A 

Miscellaneous: 
T1 3 : 1 12mA Home Radio (Mitcham) 

Cat. No TIV1 
T2 Half -Wave 200/230V 25mA, 6.3V 0.5A or 

similar 
D1 250v contact -cooled rectifier. 
Drive and Dial, Electroniques, SMD2 
8 x 7 x 3in. Universal Chassis box and extra 
8 x 3in. runner 
8 x lin. perforated zinc 
Type A, H2, 4in. handle (Home Radio) 
Mains toggle switch 
2 -pole 3 -way rotary switch 
2 -pole 6 -way ditto 
Three knobs 
3 -tag strip (2 insulated) 
Co -axial socket or cable, 3 -core mains cord, etc. 
ECC81 valve 
B9A valve holder 
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drive is numbered 0-100 and has 
five spare ranges. The innermost is 
used for range 5 and and the outer- 
most for range 1. This agrees with 
the positioning of the bandswitch 
knob. 

Readings should be taken from 
the calibration table and written on 
the spare scales. Set VC1 fully 
closed and the cursor at 100 before 
beginning. When markings are 
finished, fit the usual cursor and 
dial cover. 

If the generator is assembled as 
shown, with the specified coils and 
VC1 as listed, accuracy should be 
similar to that of popular, ready - 
made signal generators. The coils 
are doped, and so calibration 
should not change. 

If the necessary equipment is 
available, there is no reason why 
the generator should not be indi- 

u 

vidually calibrated from this (D L2 
1111101 source. The calibration table will 

then provide a close guide. The 
use of an all -wave communications 
type receiver and 1 Mc /s and 
100kc /s crystal oscillators will allow 
most satisfactory and easy calibra- 
tion. The required 1 Mc /s or 100kc /s 
harmonics are tuned in on the 
receiver and the signal generator is then tuned to 
the same frequency and its scale marked. The 
500kc /s and 50kc /s markings can be obtained by 
beating the generator 2nd harmonic against the 
I Mc /s or I00kc /s crystal harmonics. 

Sw1a 

AC Mains 
(N) 

Sw3 
Tags marked MC 
are connections 

to chassis 

vc1 
Tuning 

Swia 

V1 
ECC81 

V1 R3 

L1 I MC 
Ci 

b cw 

r VC1 (fixed plates) TI (pri.) 

MC 

Output 

R4 

1 %4 13/, 

Fig 2: The component layout viewed from the rear. The added chassis plate is fixed 
2 1in. from the bottom. 

Generator uses 
It is only proposed to give brief notes on these, 

as more comprehensive details have appeared from 
time to time. 

AF CIRCUIT CHECKS. If a receiver or audio 
amplifier gives no results an audio signal can be 
injected, working back point by point from the 
output stage. When the source of the fault has been 
passed, the audio tone is no longer heard in the 
speaker. Investigation is then confined to one stage 
or a few components or connections. 

To T2 
primary 
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Fig. 3. The component layout underneath the chassis plate; the 

switch wafers are shown at 90` for clarity. 
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IF CIRCUIT CHECKS. A fault in the interme- 
diate frequency section of a receiver, causing lack 
of reception, can be quickly found by injecting 
a modulated r.f. signal in at the final i.f. transformer, 
working backwards from here, stage by stage. Signals 
stop when the fault has been passed. Thus a single 
i.f.t., transistor, or valve, and its associated wiring 
etc., only need be checked in detail. If the inter- 
mediate frequency is not known, tune the signal 
generator until the receiver provides an audible 
output (probably around 455- 470kc /s, for most re- 
ceivers; or around 1.6Mc /s for s.w. receivers or the 
first i.f. section of dual -conversion receivers). 

IF CIRCUIT ALIGNMENT. A signal of the 
appropriate frequency is injected at various points 
in the i.f. amplifier and the i.f.t.'s are adjusted for 
best results. 

RF CIRCUITS. Wavebands of a receiver can be 
trimmed and aligned to secure best results or agree- 
ment with a calibrated dial on the receiver. A direct 
connection is usually not needed, the generator 
output lead inner conductor being placed near the 
receiver aerial circuit. 

CALIBRATION TABLE 

Range 1 

Mc /s. Dial 
Range 4 
Kc /s. Dial 

35 9 1500 52 
30 15 1300 11 
28 17 1100 182 
25 22 1000 23 
20 332 900 28 
17 44 800 36 
15 53 700 462 
14 59 600 572 
13 65 550 65 
12 712 500 74 
11 802 450 852 
10 91 425 92 

Range 2 

Mc /s. Dial 
Range 5 

Kc /s. Dial 
10 5 450 5 
9.5 8 400 11 
9 11 350 172 
8 172 300 29 
7 252 250 432 
6 362 220 55 
5 502 200 64 
4.5 60 180 742 
4 71 170 81 
3.8 76 160 882 
3.5 85 150 97 
3.2 962 

Range 3 
Mc /s. Dial The positions for 
4 52 intermediate markings 
3.5 112 can be estimated. 
3 18 
2.5 29 
2 45 
1.8 53 
1.7 572 
1.6 63 
1.5 69 
1.4 76 
1.3 84 
1.2 94 
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An interior view of the finished signal generator. 

In all tests signal strength is kept down to avoid 
overloading stages in the receiver. The c.w. signal 
will operate a tuning meter or indicator, and is 
most suitable for some adjustments. For an audible 
signal with r.f. tests, the switch is placed at "Mod." 

PRACTICAL TELEVISION 

IN THE JULY ISSUE 

WAVEFORMS IN COLOUR 
RECEIVERS 

There are many more waveforms in a colour 
receiver than in a monochrome one -the colour - 
difference signals, the ident, reference oscillator 
and burst signals, various pulse trains, con- 
vergence waveforms and so on -and a know- 
ledge of these is an essential aid to colour 
receiver servicing. A comprehensive guide 
is provided by Gordon J. King in this new 
illustrated series. 

AERIALS FOR ALL! 
A corner reflector u.h.f. loft aerial with bow -tie 
dipole which has a gain equal to a 9 -12 element 
Yagi array and, for DX enthusiasts, a Band I 

omnidirectional X array. 

FIELD LINEARITY FAULTS 
Field linearity faults are a common cause of 
picture distortion. A detailed guide to fault- 
finding in this part of the receiver is provided. 

ON SALE JUNE 20 
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DE LUXE STEREO AMPLIFIER 
A.C. main. 
200.240 
volts. tie- 
ing heavy 
duty fully 
Isolated mains trane former 
with full 
wave reo- 

tifi cat ion 
giving adequate 

smoothing with negligible 
bum. Valve line up: -2 x ECL86 Triode Pentode.. 
1 x EZ80 as full wave rectifier. Two Dual potentiometer. 
are provided for base and treble control, giving base and 
treble boot and cut. A Dual volume control is need. 
Balance of the left and right hand channels can be 
adjusted by means of a separate 'Balance' control fitted 
at therear of the chaeele.Input eeneltivity I. approximately 
300m/v. for full peak output of 4 watts per channel (8 
watts mono), into 3 ohm speakers. Full negative feedback 
in a carefully calculated circuit, allows high volume level. 
to be used with negligible distortion. Supplied complete 
with knobs. Chassis size 11'wx4'x Overall height 
including valves 5'. Ready built and tested to a high 
standard. PRICE 8 gas. P. & P. 8/ -. 

TRANSISTOR STEREO 8 ± 8 MK II 
Now using Silicon Transistors in first five stages on each 
channel resulting in even lower noise level with improved 
sensitivity. A really Oret -class Hl -Fi Stereo Amplifier Kit. 
Uses 14 transistors giving 8 watts push pull output per 
channel (16W. mono). Integrated pre-amp. with Basle, 
Treble and Volume controle. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
speaker. from 3 to 15 ohms. Compact design, all parts 
supplied including drilled metal work. Cir -Kit board, 
attractive front panel, knobs, wire, solder, nuts, bolte- 
no extras to buy. Simple step by step instructions enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. reeponee ± 3dB. 20- 20,000 c /s. 
Bans boost approx. to +12dB. Treble cut approx. to 
-16dB. Negative feedback 18dB over main amp. 
Power requirements 25V at -6 amp. 
PRICES: AMPLIFIER KIT 110.10.0; POWER PACK 
KIT 18.0.0; CABINET 28.0.0. All Poet Free. 
Circuit diagram, con.truction details and parte het (free 
with kit) 1/8. (S.A.E.). 

SPECIAL PURCHASE! 
E.M.I. 4 -SPEED PLAYER 

Heavy Olin. metal turntable. 
Low flutter performance 200/ 
260 v. shaded motor (90 v. 
tap). Complete with latest 
type lightweight pick -up arm 
and mono cartridge with t/o 
etyW for LP /78. ONLY ti8 / -. 
P. & P. 6/8. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
E.M.I. MODEL 999 Single Player with unit 
mounted pick -up arm and mono cartridge 16.5.0 
B.B.R. 11A25 with latest mono compatible cart. 18.19.8 

All plus Carriage and Packing 8/8 
LATEST GARRARD MODELS. All types available 1025, 
2025, SP25, 8000, AT80 etc. Send SAE. for latest Prices! 
PLINTH UNITS cut out for Garrard Models, 1025, 2025, 
2000, 3000, AT60, SP25. With rigid perapex cover. 
OUR PRICE 5 gm. complete. P. & P. 8/6. 
LATEST ROSETTE T/0 STEREO /COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. Only 22/8. P. & P. 2/ -. 
LATEST ROSETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or etereo records on 
mono equipment. Only 80/ -. P. & P. 2/ -. 
SONOTONE SITAR° compatible Stereo Cartridge with 
diamond stylus 50 / -, P. & P. 2/ -. 
FEW ONLY! ACOS High -G Mono Cartridge for EP and 
LP. Only 10 / -. P. & P. 2 /-. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TA1 

Peak out- 
put in excess 
of 14 watts. 

All stan- 
dard British 
components. 

Built on 
printed circuit panel size e x 31n. 

Generous size Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 15 ohm 

speakers. Translator. (OET114 or 51 Mollard AC128D 
and matched pair of AC128 o /p). 9 volt operation. 

Everything supplied, wire, battery cope, solder, etc. 
Comprehensive easy to follow instructions and circuit 

diagram 2/8 (Free with Klt). All parts (sold separately. 
SPECIAL PRICE 45/ -. P. & P. 9/ -. Also ready built and 
tested, 52/8. P. & P. 3/-. 

8 -VALVE AUDIO 
AMPLIFIER MODEL HAIM 
Designed for Hi -F( reproduc- 
tion of recorde. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 71' w. x 4' d. x 
41' h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound maim 
transformer and output trans- 
former matched for 3 ohm 

speaker, separate Base, Treble and volume controls. Nega- 
tive feedback line. Output 41 watts. Front panel can be 
detached and leads extended for remote mounting of 
controls. Complete with knobs, valves, etc., wired and 
tested for only 24.6.0. P. & P. 8 / , 
10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
E1.84e in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow recorde 
and announcement. 
to follow each other. 
Fully shrouded section wound output transformer to 
match 8 -15 D speaker and 2 independent volume controls, 
and separate basa and treble controls are provided giving 
good lift and cut. Valve line -up 2EL84a, ECC83, EF86 and 
EZ80 rectifier. Simple instruction booklet 2/8 (Free with 
parte). All parta sold separately. ONLY 17.9.8. P. & P. 5/5. 
Also available ready built and tested complete with std. 
input sockets. 89.5.0. P. & P. 8/6. 

BRAND NEW 8 OHM LOUDSPEAKERS 
5in.14 / -; Olin .18 /8; 8in. 27/-; 7 x 4in.18/6; 10 x din. 27/8 
E.M.I. 8 x Bin. with high flux magnet 21/ -. E.M.I. 134 x 
8in. with high flux ceramic magnet 42/- (15 ohm 45/ -). 
E.M.I. 13 x 8in. with two inbuilt tweeters and crossover 
network. 3 or 15 ohms 4 gn.. P. & P. 5(n . 2/ -, di & 8in. 2/6 
10 & 121n. 3/6 per speaker. 
BRAND NNW. 12M. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Hiflux ceramic ferrobar magnet assembly 15.10.0. 
P. & P. 8 / -. Guitar models: 25w. 58.0.0. 95w. 15.0.0. 
E.M.I. Siin. HEAVY DUTY TWEETERS. Powerful cera- 
mic magnet. Available in 3 or 8 ohms 15 /- each; 16 ohms 
18/8 each. P. & P. 2/6. 

VYNAIR AND RESINE SPEAKER AND CABINET 
FABRICS. Approx. 54ìn. wide. Usually 85/- yard. Our 
PRICE 18 /8 per yard length. P. & P. 2/6 (min. one yd.). 
B.A.E. for (sample,. 

Open all day Saturday 
Early closing Wed. f p.m. 
A few minutes from Soulh Wimbledon 
Tube Station 

NEW! HSL.700 MONO 
TRANSISTOR AMPLIFIER 

A really high 
fidelity mon- 
aural amplifier 
with perform- 
ance charac- 
teristics to 
suit the most 
dlecriminat- 
ing listener. 
8 translator 
circuit 
with in- 
tegrat- 
ed pre- 
ampli- 
fier assembled 
on special printed rub 
panel. AD181 -AD162 operating 
in symmetrical complementary pair. Output transformer 
coupled to 8 ohm and 15 ohm speaker sockets. Standard 
phono input sockets. Full wave bridge rectifier power 
supply for AC mains 200 -240v. Controls: Bass, Treble, 
Vohime /on /oft. PYnnction selector for PU1, PU2, Tape, 
Radio. The HSL.700 is strongly constructed on rigid steel 
chaeela bronse hammer enamel finish, size 91 x 5 x 40 in. 
high. 
Performance figures: 
Sensitivity: PU1.50m /v. 56K input impedance. 

PU2- 110m/v, 1 meg input impedance. 
Tape- 110m /v, 1 meg Input impedance. 
Radio- 110m/v, 1 meg input impedance. 

Output power measured at 1Kc -8.2 watts EMS Into 3 
ohms, 6.8 watts EMS into 15 ohm. Overall frequency rea- 
ponee 30 c /s -18 Kc /e: Continuously variable tone controls; 
Base, + 8 db to - 12 db at 100 c /a. Treble, + 10 db to -10 db at 10 Kc /a. 
The HSL.700 has been designed for true high fidelity 
reproduction from Radio Tuner, Gramophone deck and 
Tape Recorder pre amp but is aleo capable of being used in 
conjunction with a guitar by connecting to PUS socket and 
the peak output powerwlll then be in the region of 15 watts. 
Supplied ready built and tested, complete with knobs, 
attractive anodised aluminium front escutcheon panel, 
long spindles (can be cut to suit your housing requirements) 
full circuit diagram and operating instructions. 

Our Special £7.19.6 P. & P. 7/8. Price 

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR 
PRICE 21 / -. P. & P. 1/6. 
CARBON MIKE INSERTS. Brand new 21in. dia. 5 / -. 
P. & P. 1/6. 

QUALITY RECORD PLAYER AMPLIFIER MKII 
A top quality record player amplifier employing heavy 
duty double wound maim transformer, ECC83, EL84, 
EZ80 valves. Separate Bass, Treble and Volume controle. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7' w. x 3' d. x 6' h. 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 97/8. P. & P. 7/6. 
DELUXE QUALITY PORTABLE R/P CABINET MKII 
Uncut motor board size 14/ x 12in. Clearance lin. below. 
51in. above. Will take above amplifier and any B.B.R. or 
GARRARD autochanger or Single Player Unit (except 
AT60 and SP25). Size 18 x 16 x 8in, PRICE 79/8. P. & P. 9/6 

MAINS TRANSFORMER. Primary 200 -240V two separate 
t wave secondaries giving approx 16V at lamp and 20V at 
1.2 amp; coca. can be connected in cosies for 36V at 1.5 
amp. Ideal for transistor power supplies. Drop through 
mounting. Stack sise 21 x 34 x Sin. 15/ -. P. & P. 8 / -. 
MAINS TRANSFORMER. For translator power supplies. 
Pri. 200 /240v. Sec. 9 -0-9 at 600 mA. 11/ -. P. & P. 2/6. 
Pri. 200/240v. Sec. 12 -0-12 at 1 amp. 14/8. P. & P. 2/6. 
Pri. 200 /240v. See. 10-0-10 at 2 amp. 27/6. P. & P. 3/6. 

H A R V E R S O N SURPLUS CO. LTD. Please write clearly 
170 HIGH ST., MERTON, LONDON S.W.19 Tel. : 01-540 3985 

PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORD ERS 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA. 

MOBILE S.W. LISTENERS 
The Halson Mobile Antenna for 

AMATEUR RECEIVING and 
TRANSMITTING 

The most efficient mobile All -Band 
Whip on the market. COILS FOR ALL 
BANDS. Complete with one coil 
£6.17.6, plus 3/6. Extra coils £3.17.6, 
plus 3/ -. 
From leading amateur radio stores or 

direct from the manufacturers: 

HALSON ELECTRICAL SERVICES 
Dover Road, off Ansdell Road, 

Blackpool. 
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Est. 1943 JOHNSONS Tel: 24864 

VHF and Short -Wave kits for the 
Amateur enthusiast and constructor. 
For 2 and 4 metres, the unique two 
transistor model SR2 /P, 70- 150Mc /s, 
75/6, p.p. 4s. New super 5V all - 
wave, all -band kit, also "Mini -Amp" 
self- contained, cabinet, size a mere 
4 x 3 x 24. Write today, enclosing a 

stamped addressed envelope for 
interesting free literature, and details, 
direct to 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 

PLEASE MENTION 

"PRACTICAL WIRELESS" 

WHEN REPLYING TO 

ADVERTISEMENTS 
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uractically 

oernSry ,HENRV 
yOU are always going on 

about computers, Henry: 
have you seen the latest 

news? 
About the Edinburgh Univer- 

sity computer that taught itself to 
balance a pole on a moving cart 
for 90 minutes, you mean? That 
must have been fun for Professor 
Donald Michie. The best one of 
his students could do was five 
seconds flat. I wonder if it was a 
caber that the Department of 
Machine Intelligence experi- 
mented with. That would have 
been worth watching at next 
year's Highland Games. 

No, I was not being frivolous. 
I was referring to the chess 
matches. 

Oh, that's old hat. Computers 
have been whacking men at chess 
and noughts and crosses since the 
abacus was invented by Confu- 
cius' nephew. ' 

That is just the point. This was 
a Russian .. . 

Confucius' red nephew then. 
What's the difference? Moscow 
has been crowing ever since their 
M -20 beat an American version 
some time last year. 

You are getting warmer. It was 
actually the M -20 that was 
involved in this incident, in a 
contest sponsored by the 
Uralsky Rabochy and the Soviet 
Academy of Sciences' Institute of 

Computer that balanced a pole 

Theoretical and Experimental 
Physics. 

Sounds as if you are making 
this up! 

Do not be sceptical, Henry. I 
am indebted for my information 
to Janus of Electronics Weekly, 
and the Soviet chess champion, 
Lev Polugayevsky. 

Apparently the contest went on 
for four months. Playing against 
the computer were chess fans 
from 80 towns in the Urals, and 
this was the first mass competi- 
tion to involve an electronic 
computer. 

Evidently, you haven't heard 
about Operation Match. 

Frivolity again, I am not con- 
cerned with computer selection of 
dating couples, and, anyway, that 
was in London. The point I am 
trying to impress upon you is that 
the USSR competition was 
arranged by feeding moves sug- 
gested by the majority of fans, 
via letters to the aforesaid news- 
paper, to the M -20 computer, 
which worked under the same 
programme it had used to beat the 
Americans in the straight com- 
puter match last year. So what! 
First prize a trip to Siberia; 
second prize a longer trip. The 
computer always comes out on 
top. What's the point of all this? 

If you will stop interrupting, 
I'll tell you. During the play, the 
computer exhibited some 
"human" weaknesses. It began by 
taking an opposing pawn without 
due caution -and after 19 moves, 
the computer resigned. 

SAY THAT AGAIN! 
After nineteen moves the com- 

puter resigned. It could foresee an 
inevitable mate in three further 
moves. This would seem to indi- 
cate a triumph for the human 
mind, and some hope for the 
future of mankind in a world 
rapidly becoming more and more 
dominated by- 

Shut him up, Mr. Editor. Who 
let that man in? Surely it is obvi- 
ous that the computer was corn- 

No. 58 

Hard 

on 

Hardware 

Alter 19 moves the computer resigned 

pletely bemused by the variation 
in approach, in style of play, by 
the 80 groups of fans, many of 
them probably mere enthusiastic 
amateurs, even in Soviet Russia. 
We must be careful how we treat 
our, electronic brains. Look at 
what happened at St. Louis, 
and again at Harvard, for 
example. In the first case, an 
engineer fed a computer with the 
listed numbers in four local 
exchanges and the machine gave 
him back all the non - 
listed numbers. He then used 
these to get access to private - 
leased trunk lines. The Wall 
Street Journal doesn't tell us 
whether the computer was arrested 
as an accessory. 

In the second case, students at 
Harvard used a computer, a 
recorder (the type you blow 
through), and their native 
ingenuity to imitate signalling 
tones and bypass the telephone 
company's billing computer, get- 
ting free calls anywhere. They 
even obtained access to Defence 
Department trunk lines -when 
they were finally caught. There is 
a thousand dollar fine for this 
Federal offence, but apparently 
these lads got away with it, after 
they had told the Trunks and 
Telegraphs Company exactly how 
they performed their anti- social 
swindle. 
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pulse circui-1s u V 
in DpePQ4ÏDn 

I. MPEL 
SATURATION switching was dealt with in last 

month's article. We shall now turn to various 
switching circuits, a large number of which employ 

saturation switching. Others avoid this in order to 
minimise the stored base charge. 

The multivibrator is surely the simplest and the most 
familiar pulse circuit there is, yet the transistors seen in 
multivibrator designs are all too frequently required to 
operate in conditions which exceed their maximum 
ratings. Since most such ratings include a safety factor, 
operation under such conditions is usually satisfactory, 
but the practice can hardly be recommended. The 
multivibrator has an inherently slow rising edge, and it 
is not always appreciated that with a slight circuit 
modification, such a fallibility may be overcome. 

The term "multivibrator" is frequently used erro- 
neously to describe any two -transistor circuit which has 
regenerative action and switches between stable or 
quasi -stable states. The true "multivibrator" has two 
quasi- stable states, that is to say there are two basic 
states which the circuit may be in at any moment in 
time, but without any external stimuli, the circuit oscil- 
lates between these two states. The multivibrator may be 
used to generate an approximately square wave in its 
most basic form, or, with unequal quasi- stable states, 
act as a pulse generator. As such, the multivibrator may 
be the heart of a section of pulse circuitry. 

Figure 2.1a shows the simplest form a multivibrator 
may take, with the two quasi -stable states as follows: 
Trl bottomed, Tr2 cut off; Tr2 bottomed, Trl cut off. 
Operation is as follows. When the circuit is initially 
switched on random current flows in the circuit, and even 
though basically a symmetrical circuit, the slightest un- 
balance, which must exist, will cause one or other of the 
transistors to take more current than its partner. In 
consequence, this transistor now turns fully on, the re- 
generative action to be described switching the other 
transistor into the OFF state. 

Figure 2.1b shows the voltage waveforms at various 
points in the circuit for a short duration. We shall 
assume that initially Trl switches on. Base current flows 
through R2 and collector current through Rl. The base - 
emitter voltage (VBE) may be regarded as substantially 
constant at 0.7V for a silicon transistor, and for the rest 

,of this article only silicon transistors will be con- 
sidered. Since VB1 =0.7V, a current 11=Von -VBE1 is 

R2 
set. This programmes the current which will flow in the 

collector of Trl with no saturation since this will be the 
d.c. gain times the base current, i.e., Ic1= hrE.IB. The 
collector load is chosen such that Tr1 is driven into 
saturation with the programmed base current. 

Section (a) of Fig. 2.1b shows the collector voltage 
during the first part of the cycle at VcEsat, and part (b) 
shows the base voltage at VBE1. During the initial 
period before Trl switched on, both capacitors have 
charged through the collector loads. As Trl switches on, 
the charge on capacitor Cl thus takes the base of Tr2 

BC107 BC107 

f ^+ 1kc/s 

Fig. 2.1(a): The basic form of multivibrator (n -p -n). 

Tr1 
collector 

VCE sat Ó 
Vb1+ 

VBF1 --a 
o 

Tr1 
base 

Vc1 

Vcc 

.1- t2 t 1 

t2 1 

t1-H 

-Vcc - - 
Vc2 

Tr 2 Vcc 
col lector 

VCE sat Ó 
Vb2 

VBE2 -11. - 
Tr 2 
base 

("7- 
f 

-VcC 

Fig. 2.1(b): Voltage waveforms of the multivibrator. 

(d) 

po# IWD multivìbrators 
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LINDAIR OPTRONICS LTD 
See our vast range of 

Electronic Components 
at our new 

Component Centre 
25 Tottenham Court Road 

Battery 
Eliminator. Enables 
transistor 
equipment 
to be opera- 
ted from AC 
mains. 6/9/ 
12v. output 

se ector switch and on oC switch. Case size 
4 x21 x lin. complete with mains lead, con- 
necting leads and instructions. 59/8. P. & 

P. 3/6. 

GAFîRARD DECKS 

STEREO AMPLIFIERS 
DDLCI STEREO AMPLIFIER MODEL 207 8 watte per channel. Integrated high fideli- 

ty transistor Stereo amplifier. An attrac- 
tive free standing unit with provision for 
mounting in equipment cabinet. Finish 
Dark Grey vinyl simulated leather grain. 

41 Front panel satin alloy. Specification: 
Sensitivity, Radio /Tape 100mV into 

ils ho l'l i . IOOmV into 1Mohm. 3 position selector on front panel. Frequency 
eoonse: 4oc /s to 181(c/s r 2dB. Separat bass and treble controls with boost and out, 

balance control, Mono /Sterns Function switch (both channels work in parallel). Nor- 
mally 223.2.0. LIN D -AIR PRICE 181 One. Plus P. & P. 9/ -. 

*° 

NEW - 
SINCLAIR 
IC -10 

INTEGRATED 
CIRCUIT 10 watt Amplifier. Size only 1 x 
0.4 is 0.2in. A true hi -fi amplifier complete 
with manual giving details of a wide range 
of applications and instructions. Guaran- 
1s -cd 5 yearn ONLY 59/8. P. & P. 1/6. 

SPECIAL PURCHASE! 

9Rí'22 leas cartridge 85. 9.8 
10.25 Stereo /Mono with cart. 86.19.6 
2025 Stereo /Mono with cart. 87.19.8 
30008 Stereo/Mono with cart. 89.19.8 
30001) Stereo /Mono with cart. 810.19.8 
9P25 less cartridge .. 511.19.8 
SP25 with Decca Deram cart.... 817. 9.8 
9L55 less cartridge .. 511.19.8 
SL55 with Decca Derana cart.... 117.4 8 

51.65 less cartridge 214.9.8 
Cavera for above 22.19.6 
Bases for above 52.10.0 
AP75less cartridge 618.18.0 
8L75 less cartridge . 

828.7.0 
9 L95 less cartridge 888.19.8 
Basso for above 84.19.8 
SPECIAL OFFERT 
B P25 less cart., with base 118. 2.6 
P. & P. Decks 12/6, Cliver 4/6, Base 4 /li 
P. & P. Deck /Cover /Bose 17/-. 

"HI -TEN" LOUDSPEAKER 
British made full range 10in. unit handles 
up to 10 watts. Ceramic magnet. Freq. 

sponse: 40- 10,000 eue. Imp: 15G. 
Flux density: 10.000 lines. 49/6. P. & P. 
416. 
TTC.C1001 MULTITESTERfn leather mute. 

20,000 ope. AC volts 
10, 50, 250, 1,000v. 
LAC volte 5 -25, 125, 
:100, 2500v. D.0 Cur- 
e. nt 0 -501AA 0 -250mA 

esistance 0 -60K, 0.6 
Megohm. Decibels -20 
t, +22áB. Sise of 

ter 4 1 0 1 9 0 1 1 0 . 

85/ -. P. & P. 3/6. 

) l 

9 ll aimmriv 

SOLDERING OUR 
C:onfort able grip sai,h 
trigger control, 
shaped 311n. bit to mini- 
mise wear. Light benni is 
automatically direc-. ed on 
to end of bit when ON /OFF 
trigger is in use. 230 -250 volte. 85 
watt element. 49/8. P. & P. 3/6. 
"ADASTRA" SOLDERING IRON. 
30 watt. Employe its protective cover 
as a handle. AC 230/250v. With 4ft. 
lead. 12/6. P. & P. 216. 

NEW- VHFAIRCRIeFT 
BAND CONVERTOR. 
When placed within lin. 
of a MW band radio-full 
coverage of VHF Air- 
craft Band 108- 135Mc /a. 
can Le obtained. All 
transistor, 9v battery 
operation. Fully tunable 
191in. o 7 section s, ele- 
ro upie aerial. Sine 4 -a 29 
X l lin. 79/6. P. & P.3 /6. 

L 

DE -LUXE STEREO // HEADPHONES 
I/ 

With snit rubber 

T:r 
earpieuea.impedance 

1 
8-16 nhme. Frequency 

, 
3,-, 

response 23- 13,000cpx. 
t With lend and stereo 

Only 59/6. P. & P. 3/6. 

NEW STEREO /MONO 
HEADPHONES 
SDH -7. Soft rubber 
earpieces with alide 
switch for mono/ 
stereo listening and 
ìnd. vol. controls. 
Impedance 6 -16 ohm 
Freq. response '25- 
15,000 cps. With lead 
and stereo plug. 
88.8.0. P. & P. 3/6. 

MODEL MAKER'S MOTOR 
No. 15RN. Voltage 115v. 

Current 400mA. Torque 
12g-cm. Body sise 

lt" long x 

Shaft e /ts' longx 
r/rs dia. Ideal for 
small modela and 
topa. 5/8 each. 

P. & P. 1/3.3 for 15/ -. P. & P. 2/6. 

8-DeC BREAD 
BOARD 

Visit our Brand New 
Hi -Fi Demonstration Room, 
Tape Bar, Scientific Show of 

Microscopes, Binoculars, 
Telescopes also Watches at 
18 Tottenham Court Road 

COMPACT 2 -WAY INTERCOMS 

For table or wall mounting. Smart two tone 
grey cases size 31 -. 11 .sin. Complete 
with lead, staples and 9v battery. 55/ -. 
P. & P. 3/6. 

MOTOR 
BARGAINS 

Solderlese breadboard panels, for fast re- 
liable component connections. 
Single DeCs. One 9 -DeC with Control 
Panel, Zig and Accessories for solderless 
connections ta 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 9 -DeC+ with two Control 
Panels, Jigs and Accessories and the book- 
let "Projects on 6 -DeC" all contained in a 

strong attractive plastic case. Ideal for the 
professional user. 45.17.8. P. & P. 3/6. 

HI -TONE RECORDING TAPE 
BRITISH MADE. TOP QUALITY 

11001 3' Long Play Pasti 22511. 5/8 
¡100.2 3" Triple Ploy Poly 600ft. 10 /8 
11003 5" Long Play PVC 900ft. 10 /- 
11004 5" Double Play Poly 1200ft. 15/- 
/1005 59" Long Play PVC 1200ít. 12 /8 
31006 st- Double Play Poly 1800ft. 22/8 
J1007 7" Standard Play PVC 1200ft. 12 /6 
21008 7" Long Play PVC 1800ft. 17/6 
.11009 7" Double Play Poly 2400ft. 25/- 
31010 7" Triple Play Poly 3800ft. 50/- 

P. & P. 1/2. 
P. & P. 1/2. 
P. & P. 1/8. 
P.&P.1/8. ï 
P. & P. 2/-. 
P. & P. 2/-. e TOI 

P.&P.2/6.a 
P. & P. 2/6. 
P. & P. 2/6. 
P. & P. 2/6. 

Ideal for model 
makers, record 
players, tape 
decks, etc. 

6.8 D.C. Motor. 
10,900 r.p.m. at 230 
mA. IUn. x lin. diam- 
eter. Shaft lin. long x 

3/64in. diameter. 9/6. 
P. & P '3111. 

MAINS KEYI't ECTOR 
SAVES TIME -SAFELY! 

NEW TRANSISTOR MODULES 
E.1811. PHONO PRE- 

AMPLIFIER. Sise 
2 x 1 x lin. Built -in 
R.I.A.A.characteri- 
stics enabling low 
output magnetic 
pick -up cartridges 
to be amplified up 

tu 1 volt. Input 100Kohm: Gain 29dB: 
Max. output 3v: Max. input 30mV. Dis- 
tortion 0.15% (at lv level/. Power supply 
9 -12v. 29/6. P. & P. 2/ -. 
E.1818. MICROPHONE PEE -AMPLIFIER. 
Enables a low output microphone to be 
used witR an amplifier or radio. Input Imp. 
100Kohms: Gain 28áB: Max. output 3v: 
Max. Input 50mV: Distortion 0-15% (at 
lv level): Freq. response lOHz- 50KHz. 
Power supply 9 -12v. 29/6. P. & P. 2/ -. 
E.1818. DUAL LAMP FLASHER. A switch 
module for electronically alternating two 
miniature bulbs, 6V, 100.200mA. Ideal for 

modela, toy boats and planes, displays. 

tiooing 
and security devices, communica- 

n signais, etc. Flasher time ' sec: 
Power supply fie DC: Current 130mA: 
Lamp 6v 150mA. 25/ -. P. & P. 21 -. 
E.1815. ELECTRONIC ORGAN TONE 
OSCILLATOR. Used in conjunction with an 
organ keyboard, variable resistances and a 
9 volt power supply, this module sots as 
the oscillator unit for an electronic organ. 
Tone Frequency: 200- 1,000Hs: Output 
90mW: Current 15mA. 25/ -. P. & P. 2/ -. 

8.1814. POWER AMPLIFIER. When used 
in conjunction with E.1311, E.í312 and 
E.1313 unite this amplifier module pro- 
duces about 300mW output for speaker 
connection (8 -16 nhme), without necessity 
for an output transformer. Input unit. 
1,000 ohms: Gain 20dB: Output 300mR' 
Distortion 3 i (at 200mW output level/. 
Freq. res. 50Hz- lOK11z. Power supply 9v. 
Current 20mA at no signal, 80mA at max. 
output. 29 /6. P. & P. 2/ -. 
E.1817. MINIATURE MORSE TRANS- 
MITTER. Will transmit to any adjacent 
AM Receiver, also makes a useful oscillator 
for trouble shooting. Audit, tone 400c /a. 
Radio frequency range 400c /s to 30Mc/s. 
Power supply Ov DC. Current 35mA. 
251 -. P. s P. 2/-. 
E.1812. TAPE PRE -AMPLIFIER. Incor- 
porating N.A.R.T.B.curve eharacteristice, 
this amplifies tape head signals up to 1 volt 
within the frequency range of 30Hz- 
lSKHz.Input imp. 10OKohm: Gain 25dB: 
Max. output 2v: Max. input 50mV: DIa- 
tortion 0.15 °ó (at 1v level): Power supply 
9 -12 volts. 29/6. P. & P. 2/ -. 

E.1818. MORSE CODE OSCILLATOR. A 
transistorised morse code oscillator (buzzer) 
to be used in conjunction with an operating 
key. Suitable for direct connection to a 
loudspeaker. Tone freq. 40011z: Power 
output 80rnW: Power supply 3 -9v.: 
Current 45mA. 25/ -. P. & P. 2/-. 

One mains "Keynoter" instantly ami 
safely connects electrical appliances to 
mains supply without the use of u plug. 
A number of appliances may be used 
simultaneously up to the full 13 mop rating 
of this device. A red light glows when 
"live". The "Keynector" ts fused and has 
its own robust switch which ie interlocked 
to prevent connections when "live ". 
Invaluable io eandymert, servieeraen, 
demonstrators efe. 

39/6 P. & P. 3/-. 

NEW TRANSISTOR 
CHECKER. 
For m.'aouring alpha, 
beta amY leo. factors of 
transistors also for check- 
ing germanium and sili- 
con diodes. Internal 9v. 
battery. Wide reading 
scale. Moulded 

, 
case sise 

7 x 41 x Zain. Rangea: 
Alpha 0.7- 0.9967: Beta 
0 -300; ira 0-50- 5,000A. 
Diode test: forward and 

r verse internal resisttam:e. Resistances: 
200 ohm -1 megohm. Complete with Con- 
n ctors and instruction booklet. 27.19.8. 
P & P. 3 /6. 

SHIRA 62D MULTI - 
TESTER 20,000 o.p.v. 
DC voltage: 5- 25.50 -250- 
500 -2.5K (20,000 ohms per 
volt). AC Voltage: 10.50- 
100 -500 -1000 volta 110,000 
ohms per volt). DC Cl u- 

rent: 0 -5011A, 0- 2.5mA, O- 

250mA. Resistance: 0.6R, 
0 -6Mg (300 ohm and 301 
at centre scale.) Capacitance: lOpf. to 001 
mad, 0011.1f to 11).f. Decibels: -20 tu 
+22dß. Sise 41 x 31 x aim. Complete with 
case 77/ -. P. & P. 3 /6. 

LINDAIR OPTROIVICS LTD 
18, 25 & 53 TOTTENHAM COURT ROAD, LONDON W.1. 

Telephone: 01-580 2255 4532,7679 
Shops open 9 -6 pm. Monday to Saturday. Thursday until 7 pm. 

Mq/L qt[ 
To De OgpfRS 
54a TOt. 

PW69 Cou henham 
C0nd 

Wd 
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R.S.T. VALVE MAIL ORDER CO. 
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 

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

Closed Sat. 1.30 -2.30 p.m. 
Open Daily to Callers 

TM. 769 -019411644 

1A7 7/9 
1136 7/8 
1115 7/- 
1LD5 0/- 
1N6GT 8/- 
1E6 S/- 
184 6/8 
186 4/8 
1T4 4/- 
3A4 4/- 
3Q4 7/9 
3Q6 7/- 
384 8/8 
3V4 6/9 
6R4GY 10/0 
5U40 6l0 
6V4G 8/- 
6YSGT 6/- 
5Z46 7/- 
6/301.2 16/- 
6A7 161- 
6A86 12/0 
OAC7 4/- 
OAKS 6/- 
BAL6 3/- 
6AM5 4/8 
6AM6 8/0 
OAQ6 9/8 
6A870 1e/- 
6AT8 4/9 
6AL'8 61- 
613411 80/- 
6886 2/- 
eBA6 6/- 
68E6 6/- 
6B116 91- 
6B36 9/- 

6BQ7A 7/- 
613R7 17/- 
BBRB 12/6 
6B87 25/- 
6BW6 14/6 
6BW7 18/- 
gC4 b/- 
6C66 6/- 
8C8 3/9 
6080 8/- 
8CD66 241- 
8CH6 7/8 
8CW4 12/- 
8D8 8/9 
6E6 7/e 
6F1 12/e 
6F66 8/- 
6F80 6/- 
81780 . 619 
81711 0/8 
6F13 e/8 
6F14 12/0 
6E23 le/- 
6F24 14/- 
81726 161- 
6F28 14/- 
606 2/e 
6H6 8/- 
WM 9/- 
636G 4/- 
636GT 6/0 
6.16 8/0 
637M 818 
6370 01- 
6376T 7/0 
6K8GT 51- 
6K7M 8/6 

6K70 2/- 
6K7GT 4/8 
6K8M 11/9 
8K80 O/- 
BKBáT 7f- 
6E26 16/- 
BLl 12/- 
8L86 7/9 
8L18 8/- 
6Q70 8/- 
6Q7GT 8/6 
ggA7M 7/_ 
6807 7/- 
6807 8/- 
68H7 3/3 
gtl,r7 g/_ 
6BK70T 4/9 
66L7GT 6/- 
68N7GT 6/8 
68Q7 7/6 
8U4GT 12/- 
6U56 7/6 
6V6M 12/- 
gpgG 4/6 
gV60T 8/8 
6X4 4/6 
6%6G 4/8 
8X66T 6/- 
7B8 11/6 
7B7 7/6 
7C5 15/- 
766 15/- 
7D6 8/- 
7117 6/6 
7117 13/- 
787 45/- 
7Y4 8/e 

9BW6 7/- 
10C1 12/8 
1002 12/8 
10171 14/9 
10FS 18/- 
10F9 10/6 
10F18 8/- 
IOLI 8/- 
10LD1110/6 
10P13 18/6 
11E3 70/- 
12AT6 4/9 
12AT7 0/- 
12AU6 6/9 
12AU7 6/9 
12AX7 8/8 
12BA6 8/- 
12BE6 8/8 
12C8GT 6/- 
12E1 20/- 
12J5GT 2/g 
1237áT 8/8 
12K76T 7/- 
12K86T 8/- 
12Q7GT 8/- 
128A7 8/- 
12807 8/- 
128117 3/- 
12837 3/9 
128K7 4/9 
12887 6/- 
14H7 9/8 
19AQ6 BI- 
20D1 10/- 
20F2 14/- 
201.1 80/- 
20P4 20/- 

20P5 20/- 
25A8 6/9 
26L6GT 7/- 
25Y5 e/- 
2524 6/8 
2525 8/- 
26Z8 B/8 
28D7 9/8 
3001 0/9 
30C15 15/- 
30017 10/- 
30018 16/- 
3015 171- 
30FL1 18/- 
30FL1219/- 
30FL14 16/6 
30L16 171- 
90L17 171- 
30P12 16/- 
S0P19 161- 
30PL1 18/- 
3oPL131810 
99PL14i6/- 
SbAS URI 
361.6 9/- 
35W4 4/8 
SbZS 10/- 
36Z4GT 8/8 
36E5 8/- 
37 0/8 
42 01- 
6086 Ole 
secs 8/8 
50CD66811- 
60L6áT b/- 
76 9f0 
78 6/- 

80 7/8 
85A2 7/3 
150B2 11/8 
150C4 9/8 
801 9/6 
807 9/- 
813UBA 

120/- 
813 75/- 
866A 16/- 
964 6/3 
1825 8/6 
4022AR87/- 
5763 121- 
7193 S/- 
7475 14/- 
A81 9/6 
ATF4 2/8 
ATP6 12/- 
ATP7 8f0 
AU2 80/- 
AUS 8/9 
AZl 81- 
AZ31 101- 
CBL31 18/- 
C0H36 16/- 
CL33 20f- 
CySO 12/0 
CY81 818 
DAC32 7/- 
DAF91 4/6 
DAF96 7/8 
DCC90 1016 
DF33 8/- 
D1.70 91- 
DF91 4/- 
DF92 8/8 

DF96 7/8 
DH77 4/9 
DKS2 7/9 
DK91 6/- 
9K92 9/- 
DK98 7/9 
DL88 86/- 
DL92 8/8 
DL98 41- 
01.94 6/9 
DL96 7/9 
DL96 7/0 
DM70 8/- 
DY86 g/- 
DY87 8/8 
E88CC 121- 
EA50 8/8 
EABC808/e 
EAF42 10/- 
EB41 10/- 
EB91 8/- 
EBC3S 8/8 
EBC41 0/9 
EB090 4/9 
EBF80 7/8 
EBH83 9/- 
EBF89 010 
EBL1 14/- 
EBL2118/- 
EBL31 S7/6 
EC90 SI- 
EC081 0/- 
130082 619 
E0083 efs 
8CC84 6/6 
ECC86 6/- 
ECC88 7/9 

SPECIAL 24 HOUR SERVICE 
OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 
Express postage 9d. per valve. 
Ordinary postage 8d. per valve. C.W.O. No C.O.D. 
Complete range of T.V. Tubes available from £4.5.0. 

Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

ECF80 6/6 F7M80 7/0 PC97 8/9 RG5/500801- tiF89 7/6 
ECF82 6/6 E1181 8/3 PCC84 6/6 8130 40/- UL41 12/- 
ECH21 12/8 EM84 7/8 PCC89 10/e 81'4 8/- ULM 7/- 
ECH36 11/6 E8U16020/- PCC18910/6 13141 8/8 171680 6/6 
ECH42 11/- EY51 7/6 PCF80 8/9 8P81 8/6 UUB 21/- 
ECH81 5/9 EY86 7/- PCF82 6/6 BTV280/8O UU7 21/ 
ECH89 816 EZ36 0/- PCF84 8/- 96/- UU8 21/- 
ECL80 7/- E7A0 8/8 PCF88 B/- 8U26 19/8 Ui79 8/8 
ECL82 7/- EZ41 9/6 PCF801 9/9 80215012/0 UY21 9/0 
ECL88 10/8 EZ80 6/0 PCF802 9/9 T41 17/0 UY41 810 
ECLBB 9/_ EZ81 6/6 PCF80516/- TDD4 8/8 UY85 6/e 
ECLL800 0Z30 10/- PCF806181- 1710 7/6 VMP4017/- 

i0/_ 6292 10/- PCB80816/6 014 7/6 VP48 26/- 
EF9 80/_ áZ84 11/- PCI.82 7/9 U39 86/- VR106/90 
EFS7A 71- KT88 18/- POLOS 10/i U26 16/6 e/e 
E139 81- KT81 17/8 FCL84 6/e U26 16/6 VR150/30 
2141 10/- KT88 21/- POLOS 01S II78 4/6 el- 
IMO 6/- KT81 06f- PCL88 9/3 U391 18/9 VT2b 161- 
EFeO 61- KT81 (706) PENA4201- U261 le/8 VT81 80/- 
EPOS 7/_ 16/- P&NB480/- USOl 12/0 ylJlll 8/9 
EF86 0/0 KT88 801- PEN46 7/- U403 6/6 VU120 12/8 
EF89 6/6 KTW61 8/8 PEN46 41- U404 7/0 VU508 86/- 
EF91 8/0 KTZ41 61- PL38 10/9 U801 88/0 W81M 18/6 
EF92 2/8 ML4 17/8 P1.61 e/- UABC80 0/0 XHl6 6/- 
EF98 16/- M 7/6 PL82 8/8 UAF4210/0 XPl6 6/- 
&F18S 6/0 M8P4 l0/- PL83 7/8 UBC41 9/8 X661.610/- 
EF184 7l- MU14 7/0 PL84 7/- 17BC81 9/8 Y63 7/0 at 8/8 M%40 12/8 PL600 14/8 UBF80 71- 

Tabes 
EL99 12/9 N78 19/- P%4 14/- 0BF89 7/e SE61 ds/- 

SFP7 29/- 
EL94 10/e N108 86/- PY39 30/9 UCC84 8/6 6CP1 b6/- 
EL41 10/8 N6T1 810 PYBl 6/9 UCC86 7I6 CV362640/- 
EIA2 1010 NOTI 66/- PY82 5/8 UCF80 8/0 ACR131100/- 
EL84 419 0A2 6/- PY83 7/- 170H4210/6 VCR97 86/- EL00 8/6 OM 6/- PY800 9/6 UC1181 71- VCR617B 
EL96 8/8 024 410 PY801 9/6 UCL82 7/e 461- 
ELL80 20/- FC88 pie R2 7/0 UCI.8S 10/- VCR517C 
EM34 211- PC48 11/8 R79 7/9 171741 10/6 48/- 

SETS OF VALVES 
DAF91, DF91, DK91, DL92 ur 1) L94 , 

DAF96, DF96, DK98, DL96 .. .. .. 

AC127 7/0 
ÁF114 71- 
AF116 7/- 
AF118 7/- 
ÁF117 71- 

0025 
0028 
0036 
0044 
0045 

111 - 
16/- 
11 /6 

4/6 
4/- 

TRANSISTORS 
0071 
00/2 
0075 
0076 
0017 

SEND S.A.E. FOR LIST OF 2,000 TYPES 

4/6 
61 

a- 

.. 19 - plus postage 

.. 27 6 plus postage 

0081 41- 0082D 
OC81D 4/- 0083 SI- 
0081011 00170 7/- 

0082 01- 
00171 
00200 

e/- 
7/6 

HOME RADIO (Components) LTD., Dept. PW, 234 -240 London Road, Mitcham, Surrey, CR43HD Phone: 01- 6488422 

i 
+oME 
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The price of 12¡- applies only to catalogues 
purchased by customers residing in the U.K. 

THE ELECTRONIC COMPONENTS CATALOGUE 

THAT SETS THE STANDARD 

Used and 
acclaimed by:- 

SCI ENTISTS 
ENGINEERS 
TECH N ICIANS 
TEACHERS & 
STUDENTS 

Of course no catalogue is ever really 

finalised. As soon as we have one 

edition off the press, our researchers get 
busy finding out what is the latest In the 
world of Radio and Electronics -ready 
for the next printing. 
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This edition of the Home Radio Cata- 
logue is the result of eleven years of 
careful selecting, compiling and indexing. 
It is the most comprehensive we have 
ever produced -it has 330 pages, over 
8,000 items and over 1,500 illustra- 
tions. With each catalogue we supply 
a 30 -page Price Supplement, a Book 
Mark giving Electronic Abbreviations, 
an Order Form, and 6 Vouchers each 
worth 1 /- when used as directed. All 
this for only 8/6 plus 3/6 post, packing 
and insurance. Send the coupon today, 
with your cheque or P.O. for 12/ -. 

Please write Name 6 Address In block capitals 

NAME 

ADDRESS 

Home Radio (Components) Ltd., Dept PW. 234-240 London 
Road, Mitcham, Surrey, CR4 3HD 
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hard negative. Initially the capacitor will have a voltage 
at its terminals equal to the line voltage, Vee, the 
collector end of Cl just before switching being +Vee. 
Since the collector goes to near the ground potential and 
the voltage still remains across the capacitor, VB2 goes 
to -Vee, or more exactly, VCE1sat -Vee. Thus if the 
line voltage was 5V, the capacitor has 5V across its 
terminals initially. Upon switching, V c1 drops to 0.1V 
and V B2 is taken to 4.9V. 

Tr2 is driven into reverse bias and is thus cut hard off, 
ensuring that only Icßo2 flows through R4 and that 
Vice is approximately at +Vee. In normal operation C2 
would not be charged, but at the initial cycle it may well 
be. If it is not fully charged, it now becomes so, charging 
from VB1 =0.7V to +Vice. Section (c) of Fig. 2.1b 
shows the collector of Tr2 at line potential and the 
positive -going voltage at Tr2 base is seen in section (d). 

This latter waveform shows how the voltage at the 
negative side of Cl is changing. Directly after switching 
it is at -Vee, but it then begins to discharge through 
the Tr2 base resistance, R3, in an effort to charge its 
negative end to +Vcc through this resistor. The voltage 
thus reduces across the capacitor until, with the capa- 
citor totally discharged, Tr2 base is taken to +04V. 
The capacitor now begins to charge in the opposite 
potential as the negative side of the capacitor aims for 
+Vcc. It is not allowed to charge to this potential, 
however, for when it reaches the VBE of Tr2, Tr2 is 
switched on, and the emitter base holds the negative end 
of the capacitor from rising any further. By this time 
capacitor C2 will be fully charged at line potential. 

Tr2 switches on, its collector dropping to V CE2sat, 
as shown in Fig. 2.1b. Just as Trl caused Tr2 base to 
drive negative on switch -on, now Trl base is driven 
negative to -Vee, and Trl is cut off. Now C2 begins to 
gradually discharge through R2, and Cl begins to 
charge through R1 since VC1 =Vee. 

It will be appreciated that due to the difference be- 
tween magnitudes of base and collector currents, the 
base resistances are very much larger than the collector 
resistances. It is thus ensured that the time constant for 
the capacitors to charge through the collector loads is 
shorter than for the discharge through the base re- 
sistances, and thus it is certain that upon switching, the 
new timing capacitor to come into action will start 
fully charged. This action is repeated and regenerative 
switching continues as long as the supply is connected. 

Examining the waveforms more closely, at first 
glance their shapes might seem a little unusual, but 
when considering the full cycle in detail the shapes are 
explained. Considering the base waveforms, they are 
seen to cut off sharply when reverse bias is applied, as 
might be expected. We then see a normal capacitor 
discharge into the positive region, followed by the 
rather unusual "pip ". At this point the capacitor is 
aiming to charge to the line potential through the base 
resistor, and as the emitter -base diode comes into con- 
duction there is for a short period an interaction as the 
base current settles down to a steady state value, 
whilst the voltage at the base attempts to increase 
above VBE. The emitter -base is finally in full con- 
duction and holds constant at 0.7V. 

Considering the collector waveforms, a fast falling 
edge is observed. When a transistor goes into the ON 
state it is switched on sharply and wastes little time in 
dropping to VcKsat. When the transistor switches off 
however, the situation is a little different. The capacitor 
attached to the collector is charged a little in the oppo- 
site polarity, and it now has to recharge in its normal 
polarity through the collector resistance. With a small 

voltage across the terminals in the reverse polarity, it 
tends to pull down on the collector as it tries to rise to 
line potential, and hence we see the slow rising edge of 
the basic multivibrator. 

The switching periods of the multivibrator may be 
determined as follows. Taking the situation where Tr2 
has just switched on, and Trl base has just: been driven 
to -Vee, the base end of C2 begins to charge to an 
aiming potential of +Vee, i.e. an effective 2.Vee volts. 
It does not reach this potential since when it reaches an 
effective Vee volts (i.e., really approximate potential of 
the earth line), switching occurs. 

The basic expression for the instantaneous voltage of 
a capacitor C, charging through a resistor R, to a po- 
tential V, is given by: 

instantaneous voltage, v =(V /R) e-t /ctt 

Applying this to the case in question, 
Vb1 =2.Vec (1- n /R2.c2) -Vco 

This simplifies to 
Vb1 =2. V cc -2.V cc.e- t1/R2.c 2 -Vec 

=Vee (1- 2.e- L1 /R2.c2). 

To simplify the expression, assume the emitter -base 
voltage is negligible, i.e. assume Vb1 =0. 

Then, 

Therefore, 
1- 2.e- a /R2c2 =0 since Vee is not zero. 

Simplifying, 
2.e- 0'R2.c2 =1. 

Taking logarithms to base e, 
loge2 +(- tl /R2.C2) loge a =loge 1. 

Therefore, 
loge2- tl /R2.C2 =0. 

Rearranging, 
t1 /R2.C2= loge2. 

Therefore, 
t 1= l oge2. R 2. C 2= 0.693. R 2. C 2. 

This thus explains the approximation frequently used 
for such circuits of t= 0.7C.R. 

If the capacitors and base resistors are identical, and 
with the usual circuit only the capacitors might differ, 
the ON and OFF states for both transistors will be 
equal. If one capacitor is larger than another, it will take 
longer to discharge, and will hold the transistor in the 
OFF state for a longer period of time. Unequal quasi - 
stable states will result, and one collector will provide 
short positive -going pulses, the other collector long 
positive -going pulses. Output may be taken from either 
collector, most simply by capacitive coupling. It is 
possible to d.c. couple, however, if this is desired. 

The frequency is given approximately by: 
1 

O=Vice (1-2.e-t1/R2.0) 

f- ti +t2. 
In these articles n -p -n transistors will be dealt with for 

consistency, and since they are the more common types 
with modem silicon planar transistors. A p -n -p version 
of any of the n -p -n circuits would simply have a reversed 
rail polarity, and reversed capacitor and diode 
polarities. 

Figure 2.2 has been included to illustrate this point, 
being the p -n -p version of Fig. 2.1a. 

To now consider the practicalities of calculating com- 
ponent values, some very simple mathematics show the 
requirements. 

Assuming Vicesat^_. VEB^ -O 
Then, where Re is the base bias resistor and Rc the 

collector load, 

Re-- is and similarly, Rc^- 
IC 
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f - 1kc/s 

cv 

Fig. 2.2: A p -n -p multivibrator of similar design to Fig. 2.1(a). 

Now, Ic^- hFE.IB. Therefore, 
VCC VCC 

Rc hpE. RB 
Simplifying, 

1 hPE 

Rc- RB 
Therefore, 

RB= hpE.Rc. 
i.e., the base resistance will be approximately larger than 
the collector load by the factor of the d.c. gain for 
saturation switching. Thus if the required collector 
current is 1mA into a collector load of 4.7kí2, the base 
resistance should be 4.7kí1 x hpE. For a high gain silicon 
transistor hpE might be 200, giving a base resistance of 
940kfì, say 820k0 as the nearest lower preferred value. 
We see that Vcc is set at Ic.Rc =4.7V, and have only to 
substitute RB into the 0.7CR formula to design for a 
particular frequency. 

Out of interest, and to conclude the mathematics, let 
us calculate the minimum value of hpE for reasonable 
operation. To simplify the maths, let us select a suitable 
voltage for Vc to reach. If we allow Vc to reach 0.99Vcc 
we are assured of the collector voltage making its full 
excursion. 

We may express the requirement in terms of an un- 
known, X for the moment. 

Let t1= 0.7.CB.R, be greater than x.C1.R1 
and thus (1 -eR) =0.99 

Therefore, e-x =0.01. 
Thus, x =4.6. 
Now if CI =C2 

0.7.R2 (min)= 4.6.R1. 
Therefore, 

R$min= 6.6.R1. 
Or in more general terms, 

RB= 6.6.Rc. 
Therefore, 

hFEmin =6.6. 
With the gains of modern silicon transistors it is seen 

that we should do far better than Vc= O.99V00. Higher 
gain, that is, of the order of one or two hundred, 
allows smaller capacitors to be used and consequent 
saving in space, and possibly cost. 

It was stated at the beginning of this article that trans- 
istors in multivibrator circuits are sometimes seen in 
circuits where the maximum ratings are exceeded. The 
rating referred to is the maximum emitter -base reverse 
bias. With typical silicon transistors, this is usually of 
the order of 5V. A 5V line will thus take the transistors 
to this limit when the capacitor takes the base to 5V 
below the earth rail. It is not always appreciated that 
this is in fact what happens, and if the supply voltage for 
the multivibrator exceeds the maximum reverse bias of 
the emitter -base junctions of the transistors, special pre- 

186 

+20 V 
+Vcc 

R4 
3.9k 

f _ lkc/s 

Fig. 2.3: Emitter diodes protect the transistors against excess 
reverse emitter -base voltage. 

cautions should be taken in a correctly designed circuit. 
Figure 2.3 shows one method of overcoming this prob- 

lem. Here diodes have been placed in the emitter lines 
of the two transistors, and if the bases of the trans- 
istors are now taken more negative than the maximum 
rating for the transistor's reverse VEB, even a modest 
diode will not break down at normal line voltages, and 
the reverse -biased diode will protect the transistor. 

Speeding -up the Rising Edge 
For some applications it may be desirable to improve 

the rather slow rising edge which is a characteristic of 
the basic multivibrator. This may be achieved by the 
addition of two further resistors, and two diodes, as 
shown in Fig. 2.4. Operation of the multivibrator is now 
as follows. 

Assuming Trl is initially on, and Tr2 cut off, Cl is 
discharging from -Vec at the base of Tr2, and C2 is 
now charging chiefly through R5. With Vc2 =Vcc, 
diode D2 is reverse biased as far as the charging 
capacitor is concerned, and it charges through the re- 
sistor indicated. C2 will be fully charged by the time that 
the potential at Tr2 base rises to +0.W. When Tr2 
switches on its collector goes negative, taking with it 
Trl base. Trl collector now suddenly rises toward the 
+Vcc rail, and it is here that the capacitor Cl would 
normally exert its influence in slowing down the col- 
lector's rise towards the rail. 

R1 R2 
2k 100k 

D1 

04200 

R3 
200k 

Cl 
0.0068NF 

C2 
0.0068N F 

+45V 
+Vcc 

R6 
2k 

R4 R5 
200 100k 

D2 
04200 

Tr1 
BC107 

f ti 1 kc'e 

Tr 2 
BC107 
Ov 

Fig. 2.4: A low voltage multivibrator with fast switching times 

Initially, with about 0.7V reverse bias on it, the anode 
of Dl is at about earth potential, and when Trl cutsoff 
and the collector rises, the diode is cut off into reverse 
bias. This acts as a gate, a block between Cl and Trl 
collector, and the collector is free to rise sharply up to 
the positive rail. Capacitor Cl may now recharge in 
normal polarity through resistor R2. 

It should now be possible to obtain fast rise and fall 
times from either collector, provided that the value of 
R2 is suitably chosen. When a transistor is in saturation, 
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the diode connected to its collector will be forward 
biased and conducting, and if the diode coupled re- 
sistor is small, it will shunt the true collector load re- 
sistance, and may cause the transistor to come out of 
saturation. It was pointed out before that since the 
collector load is usually much smaller than base bias 
resistors, this ensured that the capacitors could re- 
charge fully before switching took place due to the dis- 
charging capacitor. It is therefore necessary to make the 
diode coupled resistor significantly smaller than the base 
bias resistor. 

For normal silicon transistors, a useful rule of thumb 
is to make the diode coupled resistor about one -half the 
value of base bias resistor. It will be seen that for a 
transistor with a gain of say 100, with a I k12 collector 
load, and a I00kf2 base resistance, this would give a 
diode coupled resistance value of about 50k1Z. Such a 
value will not appreciably shunt lkf2, and will provide a 
much shorter time constant for the charging capacitor 
than it will see on discharge. 

Low gain transistors should be avoided in this type of 
circuit. Rise and fall times of the order of 100nS are 
possible to achieve with this type of circuitry and high 
frequency transistors. For high speed operation, the 
diodes should also be fast types. 

The method of placing emitter diodes in circuit to pro- 
tect transistors against excessive reverse VBF's may not 
be desirable in certain circumstances. One disadvantage 
of this is that when the transistor is driven into satura- 
tion, its collector voltage will be VcEsat + VF where V F 

is the forward voltage of the diode, which will be of the 
same order as a VBE. With silicon components, the 
collector voltage in saturation might therefore be 
slightly larger than 0.8V. A voltage dropping right to 
the earth rail (effectively) might be desired, and if so, a 
diode cannot be placed in the emitter. 

Tr1 
BC107 

R1 
3.9k 

D1 

R3 
390k 

Cl 
860 pF 

+20V 
+Vcc 

R6 
3.9k 

C2 
86OpF 

f ^1kc /s 

Diodes D1 -D6 
0A200 

Tr2 
BC107 

oV 

Fig. 2.5: A high voltage multivibrator with fast attack and decay. 

A method of protecting the emitter -base for higher 
line voltages without using emitter diodes is shown in 
Fig. 2.5. If we assume Trl has just switched on, the 
negative -going collector will have just taken the anode 
of D4 negative to -Nice. Diode D1 comes into con- 
duction when Trl drives into saturation, so the potent - 
tial at the anode of D1 will be VcEsat +VF. Now with 
the anode of D4 taken below the earth rail, it is reversed 
biased, cutting off the base current supply to Tr2, and 
hence cutting off Tr2. The base of Tr2 cannot be taken 
more negative than the forward voltage of diode D6 
since this comes into forward conduction when V52 

is taken down to approximately -0.7V. 
If we consider D4 short- circuited for the moment, 

Tr2 emitter -base would still be protected, and would 
still cut off, but the restraining voltage of the diode D6 
would prevent the capacitor from going as far negative 
as it wishes to, and reflects back to the collector of Trl . 

With D4 in circuit, since reverse -voltages may be any- 
thing under the breakdown, the capacitor is free to go to 
full -Vcc. 

As in normal operation, CI will rise towards the 
positive rail through R4 eventually, Tr2 will come back 
into conduction, at a slightly later point, when D4 
anode voltage is VF V58, and regenerative switching 
takes place. 

Without diodes D3 and D4 the circuit will operate in 
that it will oscillate, but, another point to bear in 
mind, apart from the resulting degraded waveform, is 
that diodes D5 and D6 will then present a low im- 
pedance discharge path, and the frequency of operation 
will also be affected. 

Output 

Range 

D6 ^'30 -60 
BZV94 Ns 

C12 

Fig. 2.6: Basic form of a variable pulse generator. 

Figure 2.6 shows the basic form a pulse generator 
might take, the heart of which is a high speed multi - 
vibrator. Since an output will only be required from one 
side, it is not necessary to achieve a fast rising edge at 
the collector side which will not be used. A diode 
coupled resistor is thus only used on the output side, 
D3. Now in a pulse generator, we shall wish to vary the 
repetition rate and pulse length, and have a constant 
amplitude output with good fast edges. For low repe- 
tition rates, excessively large capacitors might be 
required, leading to stability problems. In the figure, 
the left -hand components will determine the repetition 
rate, whilst the transistor Tr2 will determine pulse 
length with its associated components. 

A Darlington Pair, Trl and Tr3 give the repetition 
rate transistors a high gain, which enables us to use very 
high resistances in the base bias, and consequently 
reduced capacitance values to still obtain a long 
repetition rate. VR1 in series with a fixed resistor to 
ensure that the base bias resistance can never be zero, 
enables the repetition rate to be adjusted over a given 
range, related to C2, and TR2 similarly allows an 
adjustment of pulse length. For a wide range instru- 
ment since the resistance range is limited for reasonable 
bias conditions and assurance of transistor saturation, 
capacitors Cl and C2 will simply be selected capacitors 
in switched ranges, the variable resistors allowing 
variation between the limits set by these ranges. 

In this circuit, a zener diode D4 sets a fixed and atable 
Vice and hence pulse height, and Tr2 should drive into 
saturation for a stable bottom level of the pulse. Diode 
protection has been afforded to allow a large voltage 
output in a similar manner to that described in Fig. 2.5. 

There is thus more tp the simple multivibrator than 
might at first be thought. A single article on it alone 
proves this point. 

In next month's article, the family of monostable 
circuits will be discussed. 
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integrated circuit audio signal 
injector 

This pocket signal injector takes 
full advantage of the size and 
cheapness of the more available 
I.C.s and will provide an excellent 
introduction for the beginner 
to these new components. 

MOST cigar tube type a.f. signal injectors tend to be 
rather large and cumbersome to use and a small 
but reliable injector was needed. The outside 

diameter should not exceed fin. for easy handling, for 
over this size it cannot be held like a pen, which is the 
natural way to hold the instrument. Four inches 
(excluding the probe) is about the maximum length, but 
if it were light in weight a much longer casing could be 
used; the length of the probe is up to the user. The 
injector described here falls well within these limits, 
with an outside diameter of lin. and an overall length 
(excluding probe) of only 3in. 

It was decided to use an integrated circuit to save 
space and the one chosen was the Fairchild 4914, a 
digital I.C. which is readily available. This I.C. contains 
ten components six of which are used in the injector. 
There are five discrete components. It is not recom- 
mended that beginners and those that have no previous 
experience of semiconductors build this project as it 
requires that some of the soldering takes place almost 

S. ELLIOTT 

on the component bodies themselves and prolonged 
heating could ruin them. 

The circuit 
The circuit of the injector shown in Fig. 1 is a straight- 

forward multivibrator (astable) with no frills. Suppose 
Trl is off and Tr4 is on; therefore as the collector of 
Tr4 is more or less at earth CI charges through Tr4 and 
R1. This causes the base of Trl to become more positive 
and so it begins to conduct. A regenerative action 
occurs and Trl switches on quickly. The negative -going 
pulse at Trl collector is transferred via C2 to Tr4 
base and causes it to turn off, which in turn sends a 
positive -going pulse via C1 to Trl base which makes 
Trl conduct even more. Now Tr4 is off and Trl is on. 
C2 charges through R2 and Trl, and so the cycle 
repeats. 

The output is taken from Tr4 collector via C3 to the 
injector probe. 

The period of oscillation is deter- 
mined by: 

28V 

Output 
1110.1uF C3104. F 

Fig. 1: The circuit of the I.C. audio signal injector. 

* components list 

R1 and R2 10ká2, 0.1 watt subminiature type. 
Cl, C2 and C3 0.1µF 3V subminiature type. 
Integrated circuit: Fairchild µL914 (Henry's Radio). 
Miniature press button switch (G. W. Smith). 
tin. x }in. diameter copper tube. Coax plug. 
Crocodile clip. Araldite. Batteries: two RM675H (Ever 

Ready). 
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T =0.69 (R1, Cl +R2, C2) 
but R1 =R2 =R 
and C1 =C2 =C 
where T is the time constant. 

T= 1.38RC 

f= 
1.38RC 

T, 

In this particular case: 
1 f- 

1.38 x 104 x 107 

108 

1.38 
=725 c /s. 

This is slightly modified by transistor impedances in 
the final circuit. 

Construction 
To start, leads 1 and 5 are cut off as near to the I.C. as 

possible, lead 4 is cut off about hin. from the I.C. and 
a lead soldered on, this is the negative supply to the 
oscillator. Next R2 is connected up by positioning it 
inside the lead configuration, the lower end being taken 
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To C3 

To 
+ve 

To 
-ve f Fig. 2: The arrangement of the I.C. and 

the discrete components. To crocodile clip 

to lead 3 and the upper to lead 8, the positive supply 
line. Rl is positioned beside this, the top of it connected 
to the.top of R2 and the bottom to lead 2. Lead 8 is cut 
off above the join of R1 and R2 and is soldered to a 
length of wire, this is the positive supply line. The two 
capacitors Cl and C2 are miniature disc ceramic types 
and are roughly the same diameter as the I.C. They are 
positioned above R1 and R2 and directly over the I.C. 
The leads are bent and soldered as in Fig. 2. A lead is 
soldered to lead 6, this will eventually go to C3 and the 
output probe. 

Testing 
The oscillator should be checked at this stage to see if 

it is functioning correctly. The two power leads are 

Crocodile cl .p 
(earth) 

Part of coax. plug Oscillator 

This piece of the plug has striations down its side. A 
plug should be chosen that has not got these striations 
down its whole length; if the unstriated part is filed 
down it should be a tight fit into the end of the copper 
tube. It may be found that the end of the tube has to be 
expanded by pushing a pair of long nosed pliers down 
it and twisting them round so forcing the sides of the 
tube outwards slightly. 

The probe end of the injector is formed by the other 
pieces of the coax plug. The pin is removed from the 
nylon insulator by heating with a soldering iron and 
withdrawing it when the nylon is just melting around the 
pin. The shoulder is then cut off the nylon with a razor 
blade so that it will go right to the end of the remaining 
part of the plug as shown in Fig. 3. This remaining part 
of the plug is then cut in half just below where the 
threads finish. This should now fit into the end of the 
copper tube loosely. 

The probe is then heated and fitted into the nylon 
so that it barely comes out the other side. C3 is then 
soldered to this end. The nylon is glued with Araldite 
or a similar resin glue to the piece of coax plug. The 
hollow in which C3 is fitted is completely filled with 
Araldite, care being taken that the leads do not touch 
the case. A piece of wire is soldered to the other side of 
C3 and the whole assembly is glued to the copper tube. 
It will probably be found that the assembly will have to 
be clamped in place while the glue is setting so that it is 

Batteries Switch Part of coax. plug 

Araldite 
Fig. 3: The assembly of the completed signal injector. 

connected to a 3V battery or the two mercury cells that 
will be used iin the final injector. The output is taken 
via a 0.1µF capacitor to an amplifier and loudspeaker; 
upon connecting the battery a note should be heard. 
If it is not, disconnect immediately and check the wiring 
against the circuit diagram. If all is well the whole 
circuit is wrapped in p.v.c. tape to insulate it from the 
case, care being taken that none of the leads are likely 
to come into contact with each other. Now the next 
stage of construction, the case, can be started. 

The case 
The main body of the case is a piece of half -inch 

inside diameter copper tubing (the type used in small 
bore central heating). A piece is cut tin. long and its 
ends are filed smooth. A coax plug is used for the ends. 
The end through which the cable should go is of 
sufficient size to incorporate a push- button switch sold 
by G. W. Smith Ltd., at Is. 6d. 

The switch is put into place and the nut tightened up. 

Switch securing nut 

not glued in at an angle to the copper tube. A hole is 
drilled in the copper tube near the prod end for the 
earth wire ( -ve). This wire is soldered to pin 4 of the 
I.C. 

The mercury batteries are soldered together -care 
being taken so that they are not overheated. It doesn't 
matter whether the positive or negative lead is switched; 
in the prototype the negative was switched. One side of 
the switch goes to pin 4 of the I.C. and the other is 
more or less soldered directly to the negative button of 
the battery. The other side of the battery is taken to pin 
8 of the I.C. The batteries are wrapped in p.v.c. tape 
and the whole electronics assembly is slid into the tube. 
The injector is now ready for use. 

The output waveform is not good enough for 
measurements and assessing the frequency response of 
an amplifier but it provides a portable audio source 
that can be used in many ways for tracing circuit 
faults. In conjunction with an audio amplifier it could 
be used as morse oscillator but in this case it need not 
be built into such a small housing. U 
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A. J.WHITTAKER 
PART 4- TRANSMISSION LINES 

THE fourth part of this series on aerials will primarily 
concern transmission lines, or feeders, but to 
introduce the subject we will describe an amateur 

bands transmitting aerial which uses transmission lines 
in rather a special way to enable it to function over a 
wide band of frequencies. The aerial is the G5Rdtdipole, 
102ft. long, designed to cover the 1.8, 3.5, 7, 14, 21 and 
28MHz amateur bands. 

51ft. 

Mast height 33ft 
above ground 

34ft 
stub 

51ft. 

Paxolin 
spacers 
every bin, 

72 R coax feeder 
to transmitter 

Fig. 4.1: The G5RV multiband dipole aerial. 

The aerial is shown in Fig. 4.1. It is made from two 
lengths of covered wire, each 51ft. long, and coupled in 
the centre by a suitable strong insulator. From this 
centre point is taken a 34ft. open wire feeder, which 
acts as a matching stub, and to this is connected any 
convenient length of 7552 coaxial cable. The whole aerial 
should be suspended above ground IX at 14MHz, i.e., 
33ft., which will ensure a good match to the 7552 feeder. 
On I.8MHz, the two feeder wires at the transmitter 
end should be joined and fed via a series tuned coupling 
network. On 3.5MHz, the electrical centre of the aerial 
appears to be some 1 5ft. down the feeder, meaning 
that 30ft. of the aerial are folded into the open wire 
line. At 7MHz, the aerial is two half -waves in phase, 
also with a section "folded" in the line in the centre. 
On 14MHz, the aerial is three half -wavelengths long, 
and the stub acts simply as a 1 : 1 transformer. On 
21MHz, it is a slightly lengthened two -wavelength 
aerial, and on 28MHz, it consists of two 14a aerials fed 
in phase. 

The important part of this aerial which enables it to 
function over such a wide frequency range is the match- 
ing stub. The theory behind this stub comes under the 
general category of transmission lines, which is a very 
complicated and lengthy subject to explain. In the rest 
of this article, however, we will attempt to provide a 
simple explanation of the fundamentals, and if you find 
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that after reading it you are sufficiently interested in 
studying the subject, some suitable references will be 
provided for further reading. 

Transmission Lines 
Generally speaking, there are two types of aerial 

feeder: (i) the parallel or open wire feeder, and (ii) the 
concentric feeder, i.e., coaxial cable. 

Dealing with (i) first, this consists of two wires 
running parallel and supported at least 6ft. above the 
ground. Spacers are provided at regular intervals to 
support and keep the wires an equal distance apart. 
Twin feeders are essentially balanced devices and are 
suitable only for feeding balanced aerial systems such 
as dipoles or an array of dipoles. 

At any point along the twin -wire feeders the currents 
in the two wires are equal in magnitude and opposite 
in sign, so as the wires are close together the possible 
radiation is cancelled. The characteristic impedance 
for a twin wire feeder is given by 

276 log d 
where D is the distance from the centre to centre of 
feeder wires and d is the diameter of the feed wires 
(Fig. 4.2a). This formula gives a typical impedance of 
between 400 and 800e. 

D -0-I 
(a) 

Fig. 4.2: Conductor identification for open wire and coaxial 
feeders. 

Concentric feeder has one conductor completely 
enclosed by the other, as in the construction of coaxial 
cable. The characteristic impedance for a concentric 
feeder is given by 

1381og b 
a 

where a is the diameter of the inner conductor and b 
is the inside diameter of the outer conductor or screen. 
Fig. 4.2b. The usual characteristic impedance for this 
type of feeder is 75e, although 5052 is quite common 
for transmitters. Losses are higher than with twin - 
wire feeder, for a low loss coaxial cable described as 
having an impedance of 7552 and a shunt capacitance 
of 18pF per foot, exhibits losses of 0.68dB at 10MHz 
and 2.7dB at 200MHz. 

Transmission line theory 
A transmission line made up of two parallel wires 

has distributed inductance (L) and capacitance (C) 
per unit length. Fig. 4.3. 

If the end of the line is short- circuited, standing waves 
are set up along the wires, i.e., the current waves which 
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have travelled along in one direction will return along 
the other wire and produce a standing wave pattern on 
the feeder. Fig. 4.4. 

Fig. 4.3: The equivalent circuit of a transmission fine without 
resistive loss. 

Incident wave 

Fig. 4.4: How sranding waves are represented. In this case 100% 
reflection occurs. 

In this condition the receiving end becomes a point 
of low impedance (volts low, current high). Similar 
conditions occur if the receiving end is open -circuited. 
In either case the relative impedance will vary along 
the wires with the distance from the generator or 
source. If no energy is reflected no standing waves will 
be present on the feeder wires and these will only carry 
travelling waves and behave as if the lines were of 
infinite length. It can be shown that such a line posses- 
sing distributed inductance (L) and capacitance (C) 
has the property of a resistance given by 

R= V L/C called characteristic impedance. 
If a resistance of this value be fixed across the ends 

of a feeder it will behave as if it were infinitely long and 
waves will travel along it without reflection (i.e. travel- 
ling waves). The only losses are due to the high fre- 
quency resistance of the wires which is higher than the 
ohmic resistance due to the phenomenon of skin effect. 
(i.e. h.f. currents induce a voltage into the current 
carrying conductors in opposite direction to the currents 
producing them, so forcing the initial currents to travel 
along the surface, or skin, and so effectively increasing 
the resistance.) 

a 11a 2a 2ka 3X 31a 4a 

Fig. 4.5: The theoretical appearance of waves travelling along 
a feeder (Fig. 4.3). 

Figure 4.5 is a sketch of travelling waves along a 
feeder, where each successive la may be considered as a 
tuned circuit (series or acceptor circuit). The peak value 
of the current is given by, 

I = L (w =2n x Frequency) 

As the circuit is tuned 
w = I 

L C 

By substitution 

=V L 

As the wave travels along the feeder towards the receiv- 
ing end it will carry its stored energy with it. If the 
receiving end is terminated with an impedance Zr the 
peak value of current flowing through it will be 

1= V 
Zr 

and if there is no reflection 
1= V 

=VV 
L 

Z, C 
That is Zr =VL /C 

The Wave Matching Line 
If a transmission line is 4X the impedance at each end 

will be the same: Z.= Zr (I) 
It therefore follows that the t}a line behaves as a 1/1 

transformer. The ratio of the impedances at each end 
depends upon 1/L /C and from transmission line theory 
we have Zs Zr---42 (2). 
This relationship is true when there is no reflection and 
Z,= Zr= Zo= VL /C. Equation 2 means that a Va line 
acts like a step up or down transformer, and this led 
to the }a matching line. For example, if a 600 ohm line 
is to be matched to an 80 ohm dipole the matching line 
would have a characteristic impedance of v'600 x 80= 
220 ohms approx. 

The process of matching consists of adjustment of 
the }a matching line spacing "Zo" until no reflection 
occurs in the transmission lines. A is matching line is 
also known as a "Q" bar (Fig. 4.6). 

ZS ZO 

Q bar or 1/4X matching link 

ZR 

Fig. 4.6: An impedance matching device known as a Q -bar. 

The Balun Transformer 
The name balun is derived from BALanced to 

UNbalanced and this device is used when an aerial 
requires a balanced feed with respect to ground. The 
balun converts the unbalanced co -ax feeder to the 
balanced output required by the aerial system, an example 
being matching an unbalanced feeder to a dipole. 

Figure 4.7 below is a sketch of }x OPEN Balun or 
"Pawsey Stub ". 

Stub earthed to 
' screen of coax 

Coaxial input feeder 

Copper tube 

Balanced output 

Fig. 4.7: An open Balun made from coaxial cable. 

Point A presents a high impedance preventing the wave 
from travelling over the surface and spilling over the 
end and tending to travel back along the braiding of the 
co -ax. If this occurs the re- radiated wave on the surface 
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of the braiding modifies the aerial polar diagram and 
the outer surface of the feeder is found to have a r.f. 
voltage on it. This may be detected by placing your hand 
around the co -ax. If r.f. is present it will affect a received 
signal. 

A Balun may be made using a A/4 piece of coaxial 
cable and connected as above. 

To complete these notes on feeders a word or two 
about audio- frequency lines would not be out of place. 
Here then are a few empirical rules. 

Short high impedance A.F. lines 
Main factors affecting short line (about 100ft. long) 

working are, 
1 Series inductance; 
2 Series resistance; 
3 Shunt capacitance. 

Series inductance offers a variable impedance to the 
line current which varies with frequency. Typical values 
for series L -=-20µH per 100ft. 

Series resistance provides a uniform resistance at all 
frequencies, typical values for single and double core 
cables ranging from 1 ohm to 1.5 ohms per 100ft. 

Shunt capacitance provides a by -pass to the line 
current which varies inversely with frequency (i.e., 
falls in value with increasing frequency). Typical values 
for single core cable are 6,000 pF and for double core 
cable 4,000 pF per 100ft. The maximum effect of these 
impedances will depend on the relative value of the 
generator and load impedances. The series R and L 
will have little effect if the generator or load impedances 

are high in comparison (i.e. so that the line current will 
be low). In general, the generator or load impedances 
should be at least twice the value of the impedance of 
L and R at the highest frequency it is desired to transmit 
down the lines. 

Shunt capacitance -here the impedances offered by 
the generator or load should be less than half the 
impedance offered by the shunt capacity at the highest 
frequency it is desired to transmit down the line. Typical 
examples of shunt capacities are, 26k52 at 8kHz for 30ft, 
I mile, shunt capacitance 5005 at 8kHz. 

References: 
1 Short Wave Radio Communication 

(Ladner & Stoner). 
2 Admiralty Handbook Wireless Telegraphy. 
3 Amateur Radio Handbook. 

TO BE CONTINUED 

CQ! CQ! CQ! CQ! CQ! CQ! 
ISSUES FOR DISPOSAL 

. all the issues of Practical Electronics from the No. 1 issue.What offers? - 
E. Salter, c/o Practical Wireless Editorial. 

many issues of Practical Wireless, Practical Television, Practical Electronics, 
Radio Constructor, RSGB Bulletins etc. All at cover price. Send s.a.e. for details. - 
R. Collins, 39 Cadogan Gardens, South Woodford, E.16. 

.. August 1996, October 1966 and June 1966 issues of Practical Wireless. Will swop 
for any Interesting electronic bits and pieces. -L. Cook, 7 Plum Tree Close, Eccleston 
Park, Preecot, Lancashire, L35 7JT. 

.. exchange about 50 or more issues of P.W. (with blueprints) from 1962 to date, 
for the Simtech Elementary Radio Book. -P. P. Skivington, 16 Bowood Road, Enfield, 
Middlesex. 

NEXT MONTH IN 

THE TRANSET 

PRACTICAL 
WIRELESS 

Assembly details of a seven transistor, three wave- 

band portable receiver. It includes, in addition to 

long and medium wavebands, coverage of the 21 -50 
metre short waveband. Easy to follow constructional 
details make this an ideal project for the enthusiast. 

The August issue also contains details of an in- 

expensive miniature pocket organ (costs less than 

20/- to build), a further constructional project in the 

popular "Take 20" series by Julian Anderson. 

VERSATILE INTERCOM SYSTEM 

This intercom system is based 

upon standard telephones and 

key switch units. The design is 

flexible and caters for the con- 
structor who may wish to 
extend the arrangement 

with extra extensions. No 

amplifiers are required, 
hence wiring and as- 

sembly are simplified. 

Do not miss your copy of the 
August issue of Practical Wireless 
-on sale 4th July price 3/- 
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00' 
THE directional microphone to be described was 

built for outdoor tape recording in connection 
with amateur movie sound - tracks. It effec- 

tively reduced offstage noises e.g. wind noise, traffic 
roar, camera sounds. 

A directional microphone has many other appli- 
cations. Public address systems can be operated at 
higher levels before feedback howl is produced. The 
acoustic characteristics of a "noisy" (reflective 
walled) room, such as a tiled bathroom, can be 
reduced or exaggerated for recording purposes. If 
the microphone is pointed at a speaker in such a 
room his voice will sound "flat" and echoless. If 
the microphone is directed away from the speaker 
it will pick -up his voice by reflection from the 
walls, giving the voice an echo- chamber effect. 
Another advantage of a directional microphone is 
that distant sound sources which cannot be 
approached easily (birds, animal, trains, aeroplanes) 
can be recorded with less background noise. 

The heart of the microphone is a magnetic micro- 
phone cartridge. This is mounted at one end of a 
cylindrical case made of plaster of Paris. The heavy 
case shields the cartridge from sound sources behind 
and to the side. Ordinary carpet felt is used to 
deaden reflections inside the case (Fig. 2a). The cart- 
ridge "sees" only a small angle of the outside world 
and the microphone is sensitive in this direction. It 
is very directional but rather insensitive. This is 
remedied by a low -noise self -powered preamplifier. 

The directional microphone can be built quite 
cheaply. 

The microphone casing is cast in plaster of Paris 
in a simple mould made of card or heavy paper. 

Fig. 1: Directronal microphone and preamplifier, with micro- 
phone table stand. 

OVOV 

C. R. BRADLEY 

There should be no difficulty in doing this if the 
mould is waxed (by rubbing with a candle) before 
the plaster is poured in. This should be mixed with 
plenty of water and poured in immediately. The 
cast will get quite warm as the plaster hardens. 
Small air -bubbles in the cast do not matter. The 
outer surface can be left plain, painted, or covered 
with material as desired. A coat of glossy paint will 
help protect it against chipping. 

The microphone cartridge chosen has a metal case 
and a tiny gauze- covered round "window ". It is not 
very directional as the case is very thin. The first 
step is to encapsulate the cartridge in Araldite epoxy 
cement leaving only the "window" exposed. Succes- 
sive layers of cement are applied until the cart- 
ridge is deeply embedded. Use plenty of cement 
(about half a 6s. two -tube pack) to give the encap- 
sulation plenty of weight. Three cotton threads are 

2"d ia. 

Lining of 1/2° 
carpet felt 

Support 
threads 

Wire frame 
Magnetic microphone 
cartridge encapsulated 

in Araldite 

Case cast 
in plaster 
of Paris 

2 dia.disc of 
1pecarpet felt 
g Oued in place 

Fig. 2 (a): Cross -section of the microphone. 

Encapsulated cartridge 

Leadout wire stripped 
and cut toa single 
strand each 

Wire frame 

Fig. 2 (b): Cartridge connections. Leave sufficient slack in the 
leadout wires to allow for cartridge movement. 
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Plaster of Paris 

2 °dia. 

Fig. 3: Paper mould for casting the microphone case. 

Wax these surfaces before casting 

Araldite 

Cotton threads 
secured with a 
dab of cement 

Sensitive 
window left 
uncovered 

Microphone 
cartridge 

Leadeout 
wires Cotton threads 

Fig. 4: Microphone cartridge encapsulation. 

embedded with the cartridge as shown in Fig. 4 
and the lead -out wires are brought out at the 
back. The cartridge will now be found to be less 
sensitive but much more directional. The weight 
of Araldite used also makes it less sensitive to hand- 
ling noises, i.e. sounds picked up by mechanical 
contact. 

About six inches of stiff wire is bent into a 
round frame about two inches in diameter. This 
should be a tight push fit into 
the plaster case. The encapsulated 
cartridge is now mounted in the 
frame by tying and cementing the 
support threads to it. In this way the 
cartridge is mechanically isolated as 
far as possible. It is mounted 
eccentrically with the sensitive 
"window" at the centre of the 
frame. It must not touch the frame 
and some Araldite should be filed 
away it this occurs. 

The stranded lead -out wires are 
stripped and cut down to a single 
strand each. They are soldered to 
a screened cable as shown in Fig. 2b. 
Note that the strands are left slack 
to allow for movement of the cart- 
ridge. The cable screen ts Connected 
to the wire frarde. 
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Input from 
microphone 

Cotton threads knotted 
and cemented to frame 

Stiff wire frame 

Encapsulated cartridge 
supported by threads 

Fig. 5: Cartridge mounting. Sensitive window must be in centre 
of frame, and the frame a push fit in the plaster microphone case. 

Two pieces of ordinary carpet felt are used. Felt 
about fin. thick is suitable. A tin. diameter disc of 
felt is cut and glued inside the plaster case. The frame 
carrying the cartridge is now pushed into the case 
until the cartridge almost touches the felt. Another 
piece of felt is now rolled into a 4in. long cylinder 
and pushed into the case, not far enough to touch 
the cartridge. The microphone cable is brought out 
under the felt to the front (or through a small hole 
drilled in the plaster) and the microphone is corn- 
plete. The cartridge "window" should just be visible 
at the back of the case and the encapsulated cart- 
ridge should not touch the wire frame, the felt or the 
case. 

To compensate for the low sensitivity of 
the microphone a two -transistor preamp is used. 
This is wired inside a small (tobacco) tin and is self - 
powered. The input cable from the microphone 
should be as short as possible. 

Two silicon n -p -n transistors are used. The micro- 
phone signal is coupled by Cl to the base of Trl 
which is operated at low collector current for low 
noise. The divider R1 /R2 furnishes base bias. Part 
of the emitter resistance (R4) is not decoupled by 
C2 and therefore provides negative feedback, 
reducing noise further. The amplified signal is taken 
from Trl collector to the base of Tr2 by C3. Tr2 
is connected as an emitter follower with the output 

R6 

mes 
R - 

rJI1rZr,ii.:: 
Us It 2 o- o a o 

a~ 
R5 

BC109 24926 
( yel low) 

pP3 PP3 

Metal 
case 

i 

J 

Fig. 6: The preamplifier can be conveniently wired on Veroboard 

Output to 
amplifier 
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* components list 

Resistors: 
R1 39kí1 R5 4.7kS1 
R2 6.8k2 R6 22kû 
R3 22kû R7 22ki1 
R4 47Oû R8 1.8kû 

All 1W 10% 

Capacitors: 
Cl 50µF 6V electrolytic 
C2 50µF 6V electrolytic 
C3 50µF 6V electrolytic 
C4 100µF 10V electrolytic 

Semiconductors: 
Tri BC109 (Mullard) 
Tr2 2N2926 (yellow) 

Miscellaneous: 
'Norman' magnetic microphone cartridge; 1 pack 
Araldite epoxy cement; cotton thread; bin. heavy 
gauge wire; plaster of Paris; bin. carpet felt; S1 

SPST on /off switch; B1 2 x PP3 batteries; battery 
clips; Veroboard; metal box; screened cable, etc. 

Metal 
case 
- 1 

R1 
- 39141 22221a1 

11 

R3 

II 
II Cl 
II 50pF 
IL_ 

R2 
6-8kf1 

C3 
50yF 

Tr1 
BC109 

18v 

Tr2 
2N2926 
( yellow) 

R4 
4700 

1.5V 

R5 
4 7kn 

C2 
50 
}lF 

Fig. 7: Low -noise preamplifier circuit. 

s1 
ion 

Output 

-0- B1 
2x 

PP3 
(16V) 

T 

signal appearing across R8. The output here is of 
low impedance and may therefore be run through 
several yards of screened cable without hum pickup 
problems. It can be fed to an amplifier or tape 
recorder. 

The circuit can be wired on a small piece of Vero - 
board as shown in Fig. 6. The components are 
closely packed, so check that they will fit on the 
board before wiring. After cutting the copper strips 
as shown in Fig. 6 the components are wired, leav- 
ing the transistors until last. No excessive pre- 
cautions need be taken with these but do not shorten 
their leads and do solder as quickly as possible. Note 
the different wire arrangements of the two tran- 
sistors. 

The circuit is connected via SI to two PP3 
9 -volt batteries in series and mounted inside the 
tin. The tin is connected to the input and output 
cable screens. The output lead is fitted with a suit- 
able plug and the microphone is ready for use. The 
way in which it is mounted will depend on the 
application; a suitable table stand is shown in Fig. 1. 

THE 

MW COLUMN 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ®lllllllllllllllllllllllllllll 

IT is unlikely that the MW DXer will be content 
merely to log a distant station. Much of the 
pleasure of DXing in this band comes from writ- 

ing to stations, telling them they have been heard and 
hoping they will reply with a "verification" which can 
be preserved as a memento and shown to other 
DXers. 

Obtaining a QSL from medium wave stations 
requires a rather different approach than when writing 
to those on the short waves. The latter operate 
international services aimed at listeners abroad and 
these stations are usually very pleased to make con- 
tact with their audience and to provide them with 
QSL cards, programme schedules etc. The MW DXer 
however is located well outside the service area of the 
stations he listens to and he should remember that 
they are doing him a favour when they reply as he 
is really an eavesdropper. Many MW stations are 
genuinely surprised and pleased to have been heard 
at a great distance and will verify a correct report 
with pleasure, sometimes publicising it over the air 
or in the local press. 

A reception report to a MW station should con- 
tain sufficient evidence in the form of programme 
details to enable the station to check that they were 
really heard by the DXer. It should be sent off as 
soon as possible after the logging and must always 
be accompanied by return postage. Unused foreign 
postage stamps can be obtained from stamp 
dealers but an International Reply Coupon is more 
convenient and can be purchased at main post offices. 

North American stations are good verifiers. Many 
issue QSL cards and nearly all will reply to an 
accurate reception report. These should be sent to 
the Chief Engineer while the address should include 
the station call letters (e.g. Radio Station WINS) 
followed by the name of the city or town and the 
state (or province if in Canada). Mention the 
frequency, call letters, date and time of reception 
(preferably in the local time of the station) and 
details of the programmes heard must always be 
given. A common error made by beginners is to com- 
pile a list of records or the titles of tunes played over 
the air. Unfortunately, stations seldom retain this 
imformation. In the United States a station log is 

kept of all announcements made. Station identifica- 
tion comes on the hour and generally on the half - 
hour too. Commercials, names of announcers, 
weather reports, public service announcements, 
station slogans, provide the "meat" from which the 
DXer can compile a report which the station staff 
can check against the station log. Reporting codes 
such as SINPO or RST should be avoided, so 
should the use of International Q Code abbrevia- 
tions such as "QRM" as it is unlikely these will be 
understood. Just give a simple verbal description such 
as "the signal was strong (or weaki ". Conclude the 
report with a brief description of the receiver and 
aerial in use and then request a verification. Finally, 
do not forget to thank the Chief Engineer for 
taking the time and trouble to reply -he is probably 
a busy man. CHARLES MOLLOY 
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TRANSISTOR 
OUTPUT STA9g 
PART 2 

Continued from June 

Transformer Input 
This type of input is shown in Fig. 7. The input trans- 

former has three windings, the two primaries usually 
being wound bifilar, 

-12V meaning that two wires 
are wound as one so that 
the windings are as near 

0C25 as possible identical. The 
ratio is not very im- 
portant and is usually 

R3 about 3 : 1 +1, meaning oSn three primary turns to 
one turn on each secon- 

n dary. 
The use of a trans- 

011'it former means that single - 
ended stage can be used 
for driving, and that the 

0C25 driving transistor need 
not supply the full 
current required for the 

4711 Tn2 ó sn bases of the output 
transistors. This is im- 
portant in a high power 
stage where the bases 
may take peak currents 
of 0.5A, requiring a 
lower power output stage 
to drive them. For amp- 

lifiers with outputs of 10W or more, this is an economical 
and reliable circuit, and the transformer imposes very 
little restriction on the band -width. A suitable trans- 
former design is shown in Table 2. 

Paraphase Transistor Input 
A long -tailed pair circuit driving through CR coupling 

can be used just as in valve practice, provided that the 
bias is suitable for each transistor of the totem pair, 
but the most common transistor driving circuit is the 
complementary pair shown in Fig. 8, which is directly 
coupled to the output pair. 

The bias on the output pair now depends on the 
current in the complementary pair, which in turn is 
regulated by the voltage between their bases; the voltage 
at the output (which should be midway between - and 
+ lines) is regulated by the voltage level at the collector 
of the driver. In most circuits the driver bias is used to 
adjust the voltage level of the output and the small load 
resistor between base connections to the complemen- 
tary pair is used to adjust output current. This small 
load resistor usually consists of a resistor in parallel 
with a thermistor so that there is some compensation for 
temperature effects. Note that each transistor of the 
complementary pair must be able to supply the maxi- 
mum base current demanded by each output transistor, 
so that load resistors must be small and bias current 
fairly high. 

Fig. 7: A transformerless- output 
amplifier with a driver trans- 
former enables the amplifier to be 
driven by a single -ended stage. 

196 

Complementary Pair Output 
If, in the previous circuit, the complementary pair 

can provide sufficient power, we can remove the final 
pair and use the complementary pair as the output. This 
is an admirably simple arrangement provided suitable 
pairs of transistors can be found. Such pairs are now 
available in the lower powers (for example AC128/ 
AC176 for about 2W, AD 161 /AD 162 for about 6W) 
although not so easily found in the higher power range 
among transistors manufactured in this country. A 
typical circuit is shown in Fig. 9. 

Load Coupling and Drive 
Impedance 

A totem -pole output pair can be coupled directly to a 
load, provided that the other terminal of the load can 
be biased to the same voltage as the no- signal voltage 
at the output. This normally requires a tapped power 
supply, which is no difficulty if the amplifier is designed 
to operate from two 12V batteries, as are many public 
address amplifiers, but there is always a difficulty in 
ensuring that no direct current flows through the load; 
particularly important when this load is a loudspeaker, 
as a steady current causes the cone to be displaced from 
rest position. 

In a mains operated circuit it is more normal to 

Table II 

1.5" 

1.125 " 

0825 

0.25° 
_ 

CORE: Laminations should be approximately of the size 
shown, and can be obtained from an old transformer provided 
that it has not been a blocking oscillator transformer. 
PRIMARY : 700 turns of 36 -38 gauge wire, enamelled, 
wound in about six layers with a layer of transformer paper 
between each layer. Insulate primary from secondary with 
two layers of paper. 
SECONDARY : Two wires of 30 -32 gauge enamelled copper 
are wound for 200 turns, with a layer of paper between each 
layer. 
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The design that's p off DouBLE12 
based on 

Peak Sound 
Cir -Kit Integrated high -fidelity 

stereo amplifier as described 
in Practical Wireless 

A SIMPLIFIED UNIT 
CONSTRUCTION 
INGENIOUS TEAK 
CABINET DESIGN 
PROFESSIONAL IN EVERY 
AND MONEY SAVING TOO! 

Peak Sound are justifiably proud to be associated 
with this outstandingly successful P.W. design and 
that so much of it has been made possible because 
of Peak Sound products and design techniques. 
Basically, the design of the "P.W. Double 12" 
demonstrates the value of using " (ir -Kit' in modern 
circuit board units whether for single or prototype 
examples. In this instance, however, Peak Sound 
have contributed more besides to the success of this 
project. This includes the remarkable power ampli- 
fiers, the power pack and the ingeniously styled 
cabinet which almost assembles itself, it is so 
simple to build. The "P.W. Double 12" has already 
been fully described in Practical Wireless for April, 
May and June, so that you can go right ahead now 
and build this exciting new design with authentic, 
exact -to- specification Peak Sound kits as described. 
With this unit you will be able to enjoy standards 
of reproduction of the highest order for very 
modest outlay. 

WAY 

This is your "P. W Double 
12" shopping list 
These are the Peak Sound units with which you 
can build this excellent design. They are exact 
to specification. Transistors included. 
2Spoolsof "Cir -Kit "at2 / -each 4 0 
2 Pre -amp and tone control kits 4 13 0 
4 Pre -amp matrix boards 7 0 
2 PA.12 -15 Power Amplifier 

Kits 7 19 0 
2 Heat Sink assemblies 12 0 
2 P.A. matrix boards 8 0 
1 PS.45K 45 volt power supply 

kit 4 10 0 
1 Pack -flat afrormosia teak 

finished Cabinet kit 2 12 6 
5 Controls as specified 2 0 0 

TOTAL COST E23 5 6 

Metal work (make or buy), knobs, plugs and 
sockets, fuses etc. allow £3.0.0. From your local 
dealer. 

Go to your Dealer NOW 
for your authentic Peak Sound Kits. In case of 
difficulty, please send direct, giving the name 
and address of your usual supplier where possible 
and add 11 /- postage for complete assembly, or 
5/6 if without power pack. 

TRADE ENQUIRIES INVITED 

"C!R -KIT" makes it possible! 
"Cir -Klt" is at the 
heart of building 
this fine design. 
Made from almost 
100% pure copper 
with unique adhes- 
ive backing, it is the 
superb circuit buil- 
der for all require - 
ments. In 5'spools, 
Ar 'wide, 2 / -each. 

A P.W. Double 12 abridged specification 
Formation -Two pre -amp panels, two tone control 
panels, two power amplifier modules, power supply 
unit on chassis, housed within teak finished cabinet. 
Controls -Bess and treble cut and lift based on 
Baxandall circuitry/Volume /Balance/Rotary selector. 
Input Sensitivity -Magnetic P.U. (per channel) 
2.5mV Into 68k0. Ceramic P.U. -25mV Into 27K. 
equalised for flat response. Radio /Aux. 60mV. 
HIGH OVERLOAD FACTOR ON ALL INPUTS. 
Frequency Response -20Hz to 30KHz f 1d8 overall, 
Output -12 watts per channel Into 150 on speakers 

may be used). 
Negative Feedback-43dB over each section. 
Power required -45V D.C.. (supplied by built -in 
power unit). 
Cabinet- Afrormosla teak finish, pack -Flat, easy to 
build kit. Size 91 x 5}In. high it 901n. deep. 
Transistors -Ultra low nob:e in pm-amp and tone 
control stages. 
PERFORMANCE CHARACTERISTICS, PARTS RE- 
QUIRED, ETC., SEE P.W. FOR APRIL, MAY AND 
JUNE. 

THESE PEAK SOUND PRODUCTS 
PA.12 -15 
POWER 
AMPLIFIER 
As specified for "P.W. 
Double 12" and avail- 
able reedy built com- 
plete with heat sink for 

mounting directly Into position as described, but can 
also be used in other applications. Also available as 
e kit less heat sink and board. 

Built £5.19.6 
7 

Kit (lees heal sink, board and "Cir -Kit ") / 9/6 
Heat sink and baseboard assembly 10/- 

Please add 216 p/p either model If ordered direct, 
or 51- for two. 

ES. 10 -15 
BAXANDALL 
SPEAKER 

WILL HELP 

This easy to build loudspeaker 
provides genuine hl -fi staed- 
ards by the use of unique 
equalising principles. Fre- 

quency response 60- 14,000Hz 

(100 -10kHz t 3dB). Easy -to- 
build kit Including 18 x 12 x loin 
cabinet. 
(Carr. 12/6). Leaflet available. 

£10.2.3 
} L1.2.9 P/Tex 

PEAK SOUND (HARROW) LTD., 32 ST JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, Phone EGHAM 5316 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone Primrose 9090 

EXPRESS POSTAL SERVICE. SAME DAY DESPATCH BY FIRST CLASS MAIL. 

All goods are offered subject to the standard three month guarantee. 

0A2 5/9 
OBI 6/- 
0Z4 4/8 
IAS 4/6 
1.65 ' 6/- 
1A76T 7/- 
1C1 6/8 
IC2 7/9 
1C3 7/- 
105 4/9 
1D5 6/9 
1D6 9/8 
1FD1 6/- 
1FD9 8/9 
108 6/- 
1H6OT 7/- 
IL4 2/6 
1LD6 6/- 
1LN5 8/- 
IN50T 7/9 
1P1 7/- 
1P10 4/9 
1P11 5/6 
1125 5/6 
184 4/9 
185 8/9 
1T4 2/9 
HM 6/9 
1U5 6/9 
2A7 12/6 
2D13C 7/- 
2D21 5/6 
2%2 4/9 
SA4 8/8 
SA5 10/- 
3137 6/- 
3D6 8/9 
3Q4 6/6 
SQ60T 6/- 
384 4/9 
374 8/6 
4D1 8/9 
SR4GY 8/9 
6174G 4/9 
5740 7/6 

6Z30T 8/8 
574G 6/9 

8AB02 5/6 
6AC7 8/- 
6AG5 3/8 
BAJS 8/6 
6AK6 4/6 
6AK6 6/- 
6AK8 6/- 
6AL5 2/8 
8AM6 2/6 
6AM8 8/3 
6AQ5 4/9 
6AR6 20/- 
'UTES 4/- 
6AU6 5/- 
6AV6 5/8 
6B80 8/6 
6BA6 4/6 
8BE6 4/3 
8B06G 20/5 
6BH6 7/6 
813.78 6/9 
OBQS 4/6 
8BQ7A 7/- 
6BR7 8/8 
6112.8 8/- 
6B87 16/6 
BBW6 12/9 
6BW7 11/- 
6BX6 4/8 
BBZB 6/- 
604 2/9 
8060T 8/- 
806 8/9 
6C9 11/- 
6CD60 19/6 
8CD7 9/8 
WHO 6/- 
BCLO 8/6 
6D3 7/6 

606 8/- 
6E6 7/8 
6F1 8/9 
6F66 4/- 
6F6M 12/6 
6F12 8/8 
6F19 8/6 
6F16 9/6 
6F18 7/6 
6F23 
6F24 11%9 
13125 11/9 
6828 10/8 
6F32 8/- 
6080 
6H6GT 119 
6J6G 8/9 
6.1501' 4/8 
6J6 8/- 
6J70 4/9 
6J70T 8/6 
6K60T 5/- 
6R7G 2/- 
6K70T 4/8 
61(80 8/- 
6K8GT 7/- 
6L1 19/6 
6L6GT 7/9 
6L7 12/8 
6L18 5/- 
8L19 19/- 
6LD2O 8/6 
6N70T 6/6 
BPI 12/- 
8P25 121- 
6P26 12/- 
6P28 25/- 
8Q7G 8/- 
6Q7GT 8/6 
8R7G 7,- 
6R7M 11/- 
89A70T 7/- 
OBA7 7/- 
13BC7GT 6/6 
8807 6/- 

88J7 6/6 
681(76T 4/6 

8BQ7GT 6/8 
6887 3/- 
8U411T 12/- 
6U76 7/- 
6V60 8/6 
6V8GT 6/- 
6X4 8/6 
61150T 6/- 
6Y60 8/- 
11770 12/8 
7A7 12/6 
7AN7 6/- 
7B6 10/9 
7B7 71- 
708 6/- 
7D6 15/- 
7117 5/6 
7R7 12/- 
787 20/- 
7V7 6/- 
7Y4 8/6 
7Z4 4/6 
9BW6 7/- 
9D7 9/- 
10C1 12/6 
10C2 10/- 
lOD1 8/- 
lOD2 14/7 
10F1 15/- 
10F9 9/- 
10F18 7/8 
1OLD3 7/6 
10LD1110/- 
10P1S 18/- 
10P14 12/8 
12A8 3/6 
12AC8 7/- 
12AD6 8/- 
12AE6 7/6 
12AT6 4/8 

12AT7 8/8 
12AU6 4/9 
12AU7 4/6 
12AV6 6/6 
1IAV7 81- 
12AX7 4/8 
12AY7 9/9 
1IBA8 6/- 
12BE6 6/9 

12E1H7 17/- 
12J56T 2/6 
12J70T 6/6 
12%5 10/- 

12K8GT 716 
12Q7GT 4/6 
128A7GT6/9 
128C7 4/- 
12807 3/- 
128H7 3/- 
128.17 4/6 
128117 4/9 
128Q7GT7/6 
12Y4 8/- 
13D1 6/- 
13D3 9/- 
14H7 9/6 
1487 15/- 
18 12/6 
19 10/6 
19AQ5 4/9 
19H1 40/- 
20D1 13/- 
20D4 20/5 
20F2 14/- 
2001 13/- 
20P1 17/6 
20PS 18/- 
20P4 18/8 
20P5 18/- 
25A60 7/6 
25L80 5/6 
2575 6/- 
2571541 8/8 

25Z50 7/- 
25280 8/6 

SOC15 13/6 
30C17 12/6 
30C18 8/9 
SOFS 18/6 
30F1.1 15/- 
30FL12 18/- 
SOFL13 8/- 
301%14 12/6 
SOLI 6/- 
80015 18/9 
30017 13/- 
80P4 12/- 
30P4MR 

17/8 
SOP12 18/- 
30P19 12/- 
30PL1 15/- 
80PL1816/- 
SOPL1416/- 
SOPL1616/- 
356.5 16/- 
36D5 11/9 
35T.8GT 8/- 
36W4 4/6 
3523 10/- 
35Z40T 4/9 
95Z5GT 6/- 
42 5/- 
43 10/- 

. SOBS 8/8 
socs 8/8 
5OCD8041/- 
S0L6GT 6/- 
62KU 14/8 
53KU 14/6 
72 6/6 
77 6/6 
78 4/9 
85A2 8/6 
90AG 67/6 

90AV 6716 
9000 84/- 
90CV 88/8 
90C1 16/- 
150B2 14/6 
150C2 6/9 
SOl 20/- 
802 16/6 
303 15/- 

306 18/- 
807 11/9 
956 2/- 
1821 10/6 

6080 
10/- 
5/6 

7193 10/6 
7475 4/- 
A1834 20/- 
ACIPEN 

19/6 
AC2P&N/ 

DD 19/8 
AC6PEN4/9 
AC/PEN (5) 

19/6 
AC/PEN(7) 

19/6 
ACITH1101- 
AC/TP 19/6 
ACIVP210/8 
ARPE 7/- 
ATP4 2/3 
AZ1 8/- 
AZ31 8/9 
AZ41 7/6 
B36 4/8 
B319 6/- 
B339 4/6 
B729 12/6 
BL63 10/- 
CK506 6/6 
CL4 19/6 
CL33 18/6 
CV6 10/6 

CV271 12/8 
CV428 19/- 

CY1C 10/6 
CYS1 7/6 
Dl 1/8 
1341 10/6 
D6S 6/- 
D77 2/8 
DAC32 7/- 
DAF91 8/9 
DAF96 6/- 
DCC90 10/- 
DD4 10/6 
DDT4 8/8 
DF33 7/9 
DF72 80/- 
DF91 2/9 
DF96 6/- 
DF97 10/- 
DH30 15/6 
DH63 6/- 
DH76 418 
DH77 4/- 
DH81 10/9 
DH101 25/- 
DH107 

17/11 
D%32 7/- 
D%40 10/- 
DK91 5/8 
D%92 7/9 
D%98 7/- 
DL33 6/- 
DL35 4/9 
DL72 15/- 
DL75 30/- 
DL92 4/9 
DL94 5/6 
DL9B' 7/- 
DLBIO 9/6 
DM70 6/- 
DM71 7/6 

DW4/350 
8/6 

DW4/500 
8/8 

DY86 5/9 
DY87 6/9 
E8OF 84/- 
E88F 24/- 
E88CC 12/- 

E18ÓF17%6 
RA50 1/6 
EA76 13/- 
EABC8061- 

EAF42 8/9 
EB34 7/6 
EB41 4/6 
EB91 2/8 
EBC41 8/6 
EBC81 5/9 
EBC90 4/- 
EBC91 5/8 
EBF80 81- 
EBF83 8/- 
EBF89 6/8 
EBL21 11/- 
EC53 12/6 
EC54 6/- , 

EC70 4/9 
EC86 10/8 
EC92 6/6 
&CC31 15/6 
ECC32 4/6 
ECC39 29/1 
EOC94 29/6 
ECC40 9/6 
ECC81 8/9 
ECC82 4/8 
ECC89 4/8 
ECC84 5/6 
ECC85 6/- 
ECC88 7/- 
ECC91 8/- 
ECC189 9/6 

ECC80727/e 
ECF80 6/6 

ECF88 9/- 
ECF80442/- 
ECF80512/6 
ECH21 12/8 
ECH35 6/9 
ECH42 10/- 
ECH81 5/9 
ECH8S 8/- 
ECH84 7/- 
&CL80 8/0 
ECL82 8/- 
ECL83 9/- 
ECL84 12/- 
ECL85 11/- 
Bette 8/- 
ECLL800 

80/- 
EF22 12/6 
EF36 8/8 
EF37A 7/- 
EF99 5/- 
EF40 8/B 
EF41 9/6 
EF42 8/6 
EF54 10/- 
EF73 6/6 
EF80 4/6 
EF83 9/6 
EF85 5/8 
EF86 8/- 
EF89 4/9 
EF91 8/8 
EF92 2/6 
EF94 5/- 
EF95 4/6 
EF97 10/- 
EF98 10/6 
EF183 6/- 
EF184 6/- 
EF804 20/5 

EH90 8/6 
ELS2 3/8 
EL33 12/- 
EL34 916 
EL35 10/- 
EL37 17/8 
EL41 9/8 
EL42 9/9 
E1.81 8/- 

ELM 4/6 
EL85 7/6 
EL88 8/- 
EL91 2/6 

2M71 14/- 
EM80 5/9 
EM81 6/9 
EM84 6/- 
E1185 11/- 
EM87 7/3 
EY51 6/9 
EY81 7/- 
2788 8/8 
EY84 7/8 
11788 6/- 
EY87 II- 
EY88 7/6 
EY91 81- 
EZ35 6/- 
EZ40 7/8 
EZ41 7/8 
2280 4/8 
E281 4/6 
2290 8/6 
FC4 12/6 
FW4/5006/6 
FW4/800 

10/- 
GW30 7/- 
0$32 9/- 
6Z33 12/6 
0Z34 10/- 
GZ37 14/6 
H30 5/- 

HL2C80718 
HL13C 4/- 

HL23DD5/- 
HL41 8/9 
HL41DD 

19/6 
HL4IDD8/- 
HN309 27/4 
HVR2 8/9 
HVR2A 8/9 
1W3 6/8 
IW4/350 5/6 
1W4/500 6/- 
KT2 5/- 
KT8 84/6 
%T32 5/6 
KT41 19/8 
KT44 20/- 
%T61 12/- 
%T83 4/- 
%T66 17/8 
1(T74 12/6 
KT78 7/8 
KT88 29/- 
KTW61 8/6 
%TW6210/- 
%TW63 5/9 
KTZ41 6/- 
LN15I 6/6 
0E309 9/- 
LNS19 15/- 
0E339 15/- 
02319 6/6 
LZS29 6/6 
LZ339 13/6 
ME1400 

14/9 
MHD4 8/3 
MHL4 12/6 
MHLDB 7/6 
MU12l144/- 
MX40 12/6 

N78 8814 
N108 27/4 
N152 7/8 
N308 17/6 
N339 25/- 
N359 7/8 
N979 6/3 
N389 12/- 
2709 4/8 

PABC80 7%8 
PC86 9/6 
PC88 9/6 
PC95 8/8 

PC900 
8/8 

8 
PCC84 6/- 
PCC85 6/8 
PCC88 9/9 
PCC89 9/6 
FCC189 9/6 
PCF80 6/6 
PCF82 6/- 
PCF84 Si- 
PCF88 91- 
FCF801 7/- 
PCF802 91- 
PCF805 8/9 
PCF80611/6 
PCF80812/6 
PCL81 9/- 
PCL82 7/- 
PCL83 91- 
PCL84 7/6 
PCL85 8/3 
PCL86 8/6 
PCL88 15/- 
PEN46 7/- 
PEN45DD 

12/- 
PEN46 41- 
PEN463DD 

19/6 
PENA419/6 
PEN/DD 

PFL20012/e 
PLBS 19/6 

PLIS 19/9 
PL81 7/8 
PL81A 10/6 
PL82 6/6 
PL83 6/6 
PL84 8/8 
PLSOI 12/- 
PI500 12/- 
PL604 12/6 
PL509 28/9 
PL802 15/- 
PM84 7/9 
P%4 14/- 
PYS1 6/6 
PY32 9/8 
PY38 9/6 
PY80 5/8 
PY81 5/8 
PY82 6/- 
PY88 5/6 
PY88 6/8 
PY801 12/8 
PY800 6/8 
PY801 6/8 
PESO 9/6 
QP21 5/- 
QQVOS/10 

27/8 
Q875/20 

10/6 
Q8150115 

9/6 
Q7O4/7 6/- 
RIO 15/- 
R11 19/6 
R12 6/9 
R16 84/11 
R17 1716 
R18 9/6 
R19 6/6 

R20 11/9 
RKS4 7/8 
8P4 9/- 
BP1SC 12/6 
8P42 12/6 
8P61 8/8 
TDD4 8/8 
TH4B 10/- 
TH233 7/- 

TP25 6/- 
TP2820 8/9 
UABC80 5/9 
UAF42 9/6 

UBC41 716 
UBC81 7/- 
1113120 6/9 
UBF89 6/9 
13BL21 9/- 
UC92 5/8 
1707C84 8/- 
UCC85 6/6 
UCF80 8/8 
UCH21 9/- 
UC142 9/9 
U0H81 6/6 
UCL82 7/- 
UCL83 10/- 
UF41 9/8 
UF42 9/- 
1.77811 8/9 
UF85 6/9 
UF86 9/- 
UP89 618 
UL41 9/6 
ULM 12/6 
UL84 8/8 
171280 5/- 
URIC 10/6 
UU5 7/- 
1JU8 14/- 
UU9 7/8 
UU12 4/6 
15Y1N 9/- 

UY41 6/9 
17Y85 5/6 

U12/14 7/6 
1718 16/- 
U17 5/- 
U18/20 10/- 
U19 84/6 
U22 7/9 
U25 18/- 
U26 11/9 
US1 6/- 
US3 89/6 
U85 16/6 
U87 84/11 
U43 6/9 
U46 15/6 
U47 18/- 
U49 11/9 
U50 5/6 
U52 4/9 
1778 4/9 
U78 8/8 
U107 18/8 
11151 6/9 
13153 6/3 
U154 5/- 
U191 12/8 
U192 5/- 
U193 6/6 
U251 16/- 
U281 8/- 
17282 8/- 
U291 9/6 
U301 11/- 
U329 18/- 
U839 12/8 
U408 6/6 
U404 7/8 
U709 4/8 
U719 7/8 
U801 18/- 
U4020 6/9 

VP4B 10/6 
VP1SC 7/- 
VP2S 2/6 
VR75 24/- 
VR106 6/- 
VR160 6/- 
VT61A 7/- 
7T601 8/- 
VU111 7/8 

VU120A39//- 
VU1SS 7/- 
W42 10/6 
W63 10/6 

W77 2/6 
W81M 6/- 
W101 86/2 
W107 7/- 
W729 10/- 
X24 18/6 
%41 10/- 
X81 5/9 
X83 5/6 
X84 12/6 
X65 5/- 
X86 7/6 
X76M 7/6 
X81M 80/8 
%101 29/1 
X109 98/- 
1119 6/6 
X719 5/9 
Y65 6/- 
263 4/9 
Z77 818 
Z152 4/8 
Z329 18/6 
Z719 4/6 
2729 8/- 
Z749 18/8 
Transistors 
and diodes 
20225 10/6 
2E404 6/- 

2N9A4/8 
2173121 50/- 

2E3709 4/- 
2E3886 20/- 
AA119 3/- 
AA120 8/- 
AA129 8/- 
AAZ1S 8/8 
A0107 8/- 
AC118 6/- 
AC114 8/- 
AC1I7 2/- 
AC154 5/- 
AC155 6/8 
AC158 4/- 
AC157 6/- 
AC186 6/- 
AC166 6/- 
AC187 12/- 
AC168 7/8 
AC189 6/6 
AC176 11/- 
AC177 5/6 
ACY17 8/- 
ACY18 S/S 
ACY19 3/9 
ACY2O 3/6 
ACYI1 8/9 
ACY22 8/8 
ACY28 4/- 
AD140 7/8 
AD149 8/- 
AF114 4/- 
AF119 Sl- 
AFI24 716 
AF125 3/6 
AF126 7/- 
AF139 11/- 
AF178 13/8 
AF179 13/8 
A11180 9/8 
AF181 14/- 

AFZ12 5/- 
A8Y27 8/8 
A8Y28 6/6 
A8Y29 10/- 
BA102 9/- 
BA115 2/8 
BA116 9/- 
BA129 8/6 
BA130 2/- 

BCY12 6/- 
BCYSS 5/- 
BCY34 4/8 
BCY38 6/- 

BCZ11 818 
BC107 4/- 
BC108 8/8 
BC118 5/- 
BC115 3/- 
BC116 5/- 
BC118 4/6 
BD119 9/- 
BFY50 4/- 
BFY51 4/- 
BFY52 4/8 
BF154 5/- 
BF169 5/- 
BF163 4/- 
BFI80 12/- 
BF181 8/- 
BF185 81- 
BTX34/400 

401- 
BY100 3/6 
BY101 11/6 
BY105 10/8 
BY114 6/6 
BY126 6/6 
BY127 7/8 
BY294 4/- 
BY2S6 4/- 
BY238 4/- 
BYY23 20/- 
BYZ10 5/- 

BYZ12 6/- 
BYZ13 5/- 

C612E 
85/- 

- 
C06411 9/- 
0153 6/6 
OD4 6/6 
GD5 6/6 
6D8 5/6 
6D8 4/- 
GD9 4/- 
GD10 4/- 
GD11 4/- 
OD12 4/- 
0D14 10/- 
GD15 8/- 
OD18 4/- 
GET102 4/- 
GET10S 4/- 
OET10518/- 
GET118 4/- 
6ET11517/- 
OET118 6/8 
OET118 4/- 
GET119 4/- 
0ET573 7/6 
OET687 8/8 
GET87210/- 
GET879 3/- 
6ET88210/- 
GET887 4/8 
0&T889 4/6 
GET890 4/6 
GET896 4/6 
GET897 4/6 
GET898 4/6 
0E1(13 3/6 
0E%35 4/6 
OEXSB 10/- 
GEX45 6/6 
0EX66 15/- 
GT3 5/- 
Ml 2/10 

MS 
OAS 
0A9 
OA47 
OA70 
0A73 
0A79 
OA81 
OA86 

OA90 
0A91 
OA182 
0A200 

0A210 
0.4.211 
0AZ20012/- 
OAZI0110/6 
OAZ202 
OAZ203 
01,2204 
01,Z205 
OAZI06 
OAZ20710/8 
06.2210 
OAZ21S 
OAZ224 

0C19 
0022 
OCI9 
0C24 
0C25 
OC86 
0C28 
0C29 
OC30 
OCSE 
OCSE) 
OC38 
OC41 
OC42 
0043 
0C44 

0C4 

OCB 
OC( 
007 
OC7 
OC7 
007 
007 
OC? 
OCT 
OC7 
OC7 
008 
008 
008 
OC8 
OC 8 
OC8 
0084 
OCl 
OC1 
OC l 
0C1 
OC1 
0C2 
0C2 
002 
OC20S 
OC2 
0C2 
0C2 
OCB 
OCP 
8X1/ 
V10/ 

MAT 
MAT 
MAT 
MAT 
2E1277 

2/10 
5/6 
2/6 
2/- 
8/- 
3/- 
1/9 
1/9 
1/8 

8/8 
1/9 
2/- 
ll- 
9/6 

18/8 

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

7/- 
7/- 

16/6 
25/- 
6/- 
6/- 
5/- 
6/- 
6/- 
6/- 

83/6 
5/- 
5/- 
7/6 

11/6 
10/- 
6/9 

23/6 
21- 
8/3 

M 8/- 

22/8 
2/3 
2/- 
2/- 

161- 
2/8 
2/- 
2/6 
8/- 

D 8/- 
8/- 
2/- 

D 2/- 
M 61- 

2/3 
D 2/3 

2/- 
8/- 

3 4/6 
9 12/- 
0 19/- 
9 8/6 
2 41- 
0 4/4 
1 5/8 
2 4/6 

4/6 
4 5/6 
5 7/8 
6 10/- 
2 8/- 
1 27/8 

8/6 
6A 

12/- 
00 7/9 
01 8/8 
20 7/9 
21 8/6 

1/9 

MATCHED TRANSISTOR SETS 1 -0C44 and 2-0C458/8; 1-0081D and 2 -00817 6 ;1 -00ß2D and 2- 00828/6; Set of three -0083 (0E7118/11958/8; LP15 package (AC113, AC154, 

AC157,AA120) 10/6; Postage 6d. per set. B.T.O. 1 watt Zoner diode. 2.4v: 2.7V: 3.0v 36v: 4.3v: 13v: 18v: 18v: 30v. A118/84. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW 

ELECTROLYTICS. Can types: 8X Bmfd /500v 716; 8x 18mfd /500v 7/6; 16mfd /500v 91 -; 16x 16mfd /50Ov 6/9; 16x 32m1d/450v 9/9; 32mtd /500v 8 / -; 32x 32mfd/450v 5/9; 50x 50mfd/ 

350v 5/6; 60x 250mfd/275v 9/9; 50x 50mfd/275v 6/6; Mx 100mfd/450v 21 / -; 84x 120mfd1350v 8 /6; 100X 200mfd)275v 61 -; 103x 200mfd /350v 10/6; 100X 200x 8Omtd /300v 18/6 ; 100x 300x 

100x 16mfd/275v 24/6; 100x 400mfd /275v 12/9; 100x 400x 16mfd /275v 23/3; 100mfd/100v 5/6; 203mfd /350v 12/3; 200X 200x 100mfd/350v 27/e; 300x 300mf4 /300v 31/6; 1000mfd /50v 9/6; 

2000mtd150v 13/3; 5000mfd125v 15/ -; 5000mfd /50v 2719; Smfd /1300v 11/3; 18X 16X 16mfd1275v 7/ -; 50x 50x SOm1d/350v 12/3; 16mfd /600v 15/9; 10000mfd/30v 29/6. 

Tubular types: 1 mfd /25v 2/ -;1 mfd/500v 2/6; 2mtd/150v 2/ -; 2mfd /500v 2/9; 4mfd /150v 2/ -; 4mfd/500v 3 / -; 5m1d /50v 2 / -; 8mfd /150v 2/3; 8mtd /450v 1/9; 8m1d 1500v 3/6; 8x 8mfd /450v 2N1 

8x 16mfd /450v 3/-; lomfd/50v 2/3; 16mfd /450v 2/6; 16mfd /500v4/6; 16X 16m1d/450v 3/6; 113x 32mfd /350v 3/6; 25mfd/25v 1/6; 25mfd/50v 2/6; 32mfd /350v 3/ -; 32mtd/450v 3/6; 32x 32mfd/ 

350v 4/9; 50mfd/12v 1/6; 50mfd /25v 1/8; 50mfd /50v 1/9; 50mfd /350v 6/ -; 64m1d /450v 9/6; 100mfd /12v 1/6; 100mfd /25v 1/6; 100mfd /50v 1/9; 100mfd /450v 10/9; 250m1d /25v 2/, 

SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME! 

Terms of business - ah with order only. Poet /Fatting 6d. per Item. Orders over £5 poet free No C.O.D. Any parcel insured against damage in transit for Od. extra per order. Hone of 

business, Mon -Fri. 9 00 to 5 SO p.m. Bats 9 00 to 1 p.m. Complete )let of modem and obsolete valves, ree)etom, condensera, transformers, etc., with terme of business 10d. Pleine enquire for 
any item not Meted with B.A.E. Please note that no enquiries cas be answered unless a B.A.E. is enclosed for reply. 
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Fig. 8: A transformerless- output 
amplifier driven by a comple- 
mentary pair. 

Fig. 9: A simplification of 
Fig. 8 which can be adopted 
if the complementary pair 
can be made to provide 

sufficient power. 

couple the loudspeaker through a large capacitor 
(typically 1,000pF, 6V), and earth. This inevitably 
causes attenuation at low frequencies, but this can be 
compensated for by positive feedback (bootstrapping) 
back to the driver stage. An example of this is shown 
in Fig. 10. For this to be effective the feedback time 
constant (CF x RF) should be considerably greater 
than the load time constant (CL x RL), and fortunately 
this is usually easy to arrange. 

In class B stages where the driver is CR coupled to the 
output transistors, the low input impedance is made 
worse by the low resistance of the bias network; 
necessarily low to prevent thermal runaway. This 
causes a restriction on low frequency amplification 
which can be dealt with by isolating the base from the 
bias network during the "on" time of the transistor. 
This is most easily arranged by connecting the bias 
through a diode which is back -biased during drive 
(Fig. 5). 

Thermal Calculations 
The power which can be dissipated in an output 

stage depends much more on the efficiency with which 
heat can be removed from the collector junction than 
on the type of transistor used. Several American manu- 
facturers publish dissipations calculated for the case 
where all the heat generated in the case of the tran- 
sistor could be removed with 100% efficiency (infinite 
heatsink); the practically obtainable dissipations are 
much less. British manufacturers usually quote more 
realistic ratings; for example, the dissipation of the 
0C28 is given as 30W provided the case temperature 
is less than 45 °C. The actual dissipation which can be 
used depends on (1) the maximum collector junction 
temperature which can be tolerated (usually 90 °C for 
germanium transistors and 200 °C for silicon types) and 
(2) the resistance to the removal of heat caused by the 
connection to the case, heatsink etc. 

For every transistor, the thermal resistance (which is 

VR1 
25on 

Cl 
100N F 

R3 
47n 

Th1 
VA1040 

CF 
1000u= 
24V =, 

Z 
R6 
os(1 _ . 

C2 
F 
al" 

100o r-i 
24V 

RL 
151 

Fig. 10: if a loudspeaker coupling capacitor is used, positive 
feedback can be used to compensate for a lack of bass response. 

the heat equivalent of electrical resistance) of the 
collector junction is quoted. But before heat can be 
totally removed, it has to flow through mica washers, 
if used, to a heatsink and from there to the air around 
whose temperature must also be taken into account. 
Since all these resistances are in series, they have to be 
added together, and the power dissipation permissible 

is given by P = 9 where T is the difference between 
the maximum junction temperature and the maximum 
air temperature and B is the total thermal resistance in 
°C per watt. 

For example, if the maximum junction temperature 
is 90 °C, the maximum air temperatures 30 °C and the 
thermal resistance is 4.5 °C /W, the maximum dissi- 

pated power is -30 60 
4.5- = 13.3W. 

4.5 

As a guide, the maximum air temperature for use in 
industrial atmosphere and in car radios is taken as 
45 °C; for indoor use in living rooms (for example, 
hi -fi equipment) 25 °C is more realistic as the maximum 
provided the transistors are not in the path of heat from 
a radiator, fire or TV set. A thermal resistance of 4.0- 
4.5°C/W is also reasonable for most power transistors 
well bolted down to a blackened heatsink of aluminium 
at least Tin. square. If extruded alloy heatsinks are used, 
the thermal resistance should be known and should be 
added to that for the transistor (usually 1- 2 °C /W) plus 
an allowance of 0.5 °C /W extra if a mica washer is 
used or 0.2 °C /W if the transistor is bolted directly to 
the heatsink. In every case silicone grease should be 
used between transistor, mica and heatsink to ensure 
good thermal conductivity. 

For most applications, it is preferable to mount 
transistors on separate heatsinks which are insulated 
from the chassis; this avoid the use of mica washers. 
The heatsink should be blackened before use by using 
matt black paint (obtainable from photographic 
suppliers) or printer's ink. The difference in thermal 
resistance between a polished metal surface and a 
matt black one is enough to mean the loss or use of 
two good transistors! a 
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LE T T E R S _ . The Editor does not necessarily endorse the views expressed by correspondents. 

All a question of holes 
Mr. Green is perfectly correct 

when he says that we have no diffi- 
culty in discussing a hole in our 
bank balance as an overdraft but 
this does not make it a tangible 
reality. You cannot withdraw an 
overdraft in the bank and pay it 
into another bank. You must first 
get an overdraft in another bank 
by withdrawing money from it and 
then you can satisfy the overdraft 
at the first bank. 

In the same way a "hole" in a 
semiconductor cannot move with- 
out an equal and opposite move- 
ment of electrons. It is impossible 
to move a "hole" without moving 
electrons because it is not a 
tangible reality -it has no mass, 
no existence in its own right. The 
fact that we have to use the idea of 
holes in explaining transistor action 
would seem to point to an error in 
physical theory. In reality we have 
not explained transistor action but 
have "explained it away ". Surely 
this is unscientific. D. H. Ross 
(Edinburgh). 

A little therapy 
I have to thank Mr. Green 

(Letters P.W. May 1969) both for 
taking the trouble to write and also 
for supplying a splendid example 
of incomprehensible thought -the 
characteristic symptom found in 
those of our unfortunate friends 
afflicted with Hiatitis Pungens.- 
A little therapy might help. 

I have always understood, and 
the massive Oxford Dictionary 
convinces me, that the English 
language is the richest in the world 
fully capable of supplying the heeds 
of anyone for any purpose. Cer- 
tainly I have seldom been at a loss 
for words. 

It would also give me much 
pleasure to be present at any time 
when Mr. Green found it necessary 
to explain to a man that the severe 
electric shock he had just received 
was an abstract idea quite incap- 
able of description in the English 
language. No, Sir, it just will not do. 

It is not the English language 
which is inadequate, it is the 
ideas which are wrong. For too 
long have the "blinders with 
Science" had it all their own way 
and the time has come to call their 
bluff. I maintain that there is 
nothing at all complicated or diffi- 

200 

cult about transistor operation and, 
when I wrote my (March 1969 
P.W.) letter I was under the im- 
pression that I was alone in 
denouncing "hole theory" in print. 
Since then one of my students has 
lent me a book which gives me 
powerful support. It is written by 
Dr. M. G. Suffern who, among 
other achievements before and 
since, ended the war- 1945 -as 
Deputy Director of Electronics, 
Ordnance Dept., US Forces. 

Referring to n -p -n he writes: 
. Note the arrow on the 

emitter points away from the base, 
because of the same unfortunate 
compromise found in other devices 
in which the supposed current 
flows in an opposite direction to 
that of electrons. Conservative 
thinking cannot break away from 
old ideas and tend to complicate 
rather than simplify. 

For our purposes, rather than to 
surrender to outmoded ideas, we 
shall continue to observe the 
( - ve) direction of current flow as 
is proper." 

Again, later, referring to p -n -p, 
he writes: 

. In fact, some individuals 
call such positive charges `holes', 
(atoms lacking an electron and 
bearing a positive charge). For our 
purposes, however, the actual elec- 
tron flow comprises the electric 
current and the direction of such 
current is that of electron flow." 

I like that "some individuals" 
bit. It puts the "holier than thou" 
theorist firmly in his place. 

English is inadequate indeed! I 
am having to forcibly restrain 
myself to avoid writing sufficient 
to fill an issue of P.W. 

A mathematician myself, I can- 
not see that directed numbers have 
any bearing on our discussion and 
Mr. Green has himself answered the 
only point he made, i.e., if the 
accident of history had been re- 
versed and electrons were called 
positive instead of negative, he 
(not I) would have been talking 
about -ve "holes" so what differ- 
ence does that make? 

Even so, I still seem to be the only 
person with an alternative electron 
theory of p -n -p. The textbooks now 
appearing are adopting the crafty 
habit of describing n -p -n in detail 
and giving only a casual un- 
explained reference to p -n -p. 

I do not know if my ideas are 

100% correct but I do know that I 
am happy to go on record as 
stating categorically that "hole" 
theory is 100% nonsense. 

I am in no predicament. I am 
simply heartily sick of teaching 
nonsense at the insistence of 
authors and examiners who should 
be setting an example of clear 
thought and not simply redrafting 
the same ideas in this uncritical 
manner. I am very grateful for the 
opportunity which P.W. has given 
me of making this firm protest. As 
I had already said in another place 
before this opportunity arose, I 

believe that "hole theory" is a 
great mistake and sooner or later it 
will have to be discarded. When 
that happens, all the "hole 
theorists" will jump on the wagon 
and will happily talk about things 
as they really are and hope that 
nobody will remember that they 
previously said something quite dif- 
ferent. If anything I have said 
hastens this day, I shall be more 
satisfied. I repeat -there is nothing 
unimaginable about transistor 
theory as long as the imagination 
stays firmly with electrons. It is the 
incorrectness of the whole idea of 
"holes" which makes THAT theory 
unimaginable. -B. R. Meredith, 
G2CYV (London). 

A fair swop 
Which British reader of PRACTi- 

CAr. WIRELESS would like to ex- 
change his already -read monthly 
edition with the Dutch radio- 
magazine Radio -Bulletin. 

Radio- Bulletin is a monthly with 
a contents identical to that of P.W., 
but in the Dutch language. This, 
however, will not give many 
difficulties, because schemes, sket- 
ches and symbols are international. 

You will also find lots of adver- 
tisements in it, just as in P.W. 

Please write to me.- B.W.C. van 
Albeslo (Bumerweg 8 Winterswijk- 
Holland). 

We should like to thank 
readers for correspondence 
received on the subject of 
Commercial Radio. We shall 

shortly be publishing a sel- 

ection of these letters. 
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"Listen in" on the World with 
H EATH KIT shortwave receivers 
TREAT YOURSELF TO A WORLD TOUR ... WITHOUT LEAVING HOME ! 

G R-54 

DELUXE 5 BAND SHORTWAVE RECEIVER GR -54 

This receiver offers exceptional performance and many special 

features at such a low price. It covers 2MHz to 30MHz plus 
550KHz to 1550KHz AM broadcast band and 150KHz to 
420KHz aeronautical and radio navigation band. Receives 

AM /CW /SSB, 6 x 4in. PM speaker and sleek, "low -boy" 
styling. Operates on 115 -230V 50Hz AC. 

Kit K /GR -54 £44.16.0. Carr. 9/- 

LOW COST 4 BAND SHORTWAVE RECEIVER GR -64 

Makes an ideal present for the youngster. It has high per- 

formance features plus world -wide reception, shipping, air- 

craft, radio amateurs plus the popular medium broadcast 
band. It covers 1MHz to 30MHz plus 550KHz to 1820KHz 

AM, with sleek "low -boy" styling, operates on 115 -250V 
50Hz AC. 

Kit K /GR -64 £22.8.0. Carr. 9/- 

GENERAL COVER- 
AGE RECEIVER 
GC -1 U 

A welcome traveller 
wherever you go !Cov- 
ers 580 to 1550 KHz 

and 1.69 to 30MHz in 

5 bands with calibrated 

bandspread scales for 

80, 40, 20, 15 and 10 metre amateur bands. Completely 

solid state and self contained for portability. Operates on 

two internal PP6 batteries (not supplied) or 230V AC 

with a suitable power supply. 

Kit K/GC-1U £39.16.0. Carr. 11/- 

Free Catalogue ! 

See these models and many 
more in our 1969 catalogue. 
Models for Stereo /Hi -Fi, 
Industry, Education and the 
Home Workshop. Heathkit 
-the world's largest selling 
selection of electronic kits 
and equipment. 

r 
To 

DAYSTROM LTD., Dept. PW -7, GLOUCESTER, GL2 -6EE. 

Please send me FREE CATALOGUE 

AMATEUR BANDS 
RECEIVER RA -1 

Unequalled value for 
the radio amateur. 

Covers 160 to 10 

metres. High quality 
lattice crystal filter for 
optimum communica- 
tions selectivity. Op- 

tional 100KHz crystal calibrator plugs 

GR-64 

in inside receiver. 

8 valve and 2 diode circuit. Operates on 115, 200 -250V 
AC, 50Hz. 

Kit K /RA -1 £39.16.0. Carr. 9/- 

NAME 

ADDRESS 

- --1 

Prices and specifications may be subject to change without prior notice 
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Fully 
Individually 
VALVES 

A2134 8/- 
AR8 b/- 
ARPS 8/- 
ARP12 316 
ABTP1 Si- 
ATP4 2/3 
AZ31 9/e 
BD78 401- 
51.63 10!- 
BTU 15/- 
BT46 150/- 
BT83 55/- 
CV102 3/- 
67V108 41- 
CV816 
(matched 
pain) 120 /- 
CV316 
(Single) 90/- 
CYSl 7/6 
D41 8/8 
D77 3/- 
DÁ100 48 
DAF90 7/6 
DD41 4/- 
DET20 2/- 
DET25 10 /- 
DF91 8/- 
DP92 2/6 
DP96 7/6 
DK92 9/- 
»K98 By 
DL68 8/- 
DL92 4/- 
DL93 4!- 
DL94 6/6 
DL96 8/- 
DL810 ill- 
DY86 g!- 
DY87 6/6 
E8OF 18 /- 
E880C 8/- 
E90CC 81- 
EOM 7/- 
E92CC 6/- 
E180CC 71- mime IN- 
51148 2/6 
5578 7/- 
EABC806!- 
EAC91 81- 
EAF42 9/3 
EB91 2!- 

EEBC44Ì 9/- 
RBC81 6/6 
EBF80 7/6 
EBF88 8/6 
EBF89 61- 
ECOS 8/- 
EC70 4/- Eá90 4/- 
EC91 8/- 
ROM 121- 
E0C36 15/6 
ECC40 10/9 
ECC81 41- 
ECC82 4/3 
ECC83 6/6 
ECC84 6/- 
LOCOS 6/6 
ECM 8/- 
ECC88 7/- 
ECC91 4/- 
ECC189 9/9 
ECF80 8/8 

guaranteed 
packed 

ECF82 6/6 
80113611!- 
ECH42 10/- 
ECH81 5/9 
ECH83 8/6 
ECL80 7!8 
ECL82 e/- 
ECL83 10 /9 
ECL86 8/6 
EF36 8/8 
BF97A 9/- 
EF39 8/- 
EF40 90 
EF41 9/9 
ßF42 15 /6 
ESSO 4/6 
EF80 4/6 
EF85 8/6 
EF86 6/8 
EP89 5/- 
E1791 11/- 
EF92 2/6 
EF96 6/- 
EF183 6/6 
EF184 7!- 
E1190 7/6 
EL31 151- 
EL32 5/9 
EL34 10/6 
ELMS 51- 
BLOB 24!- 
EL41 10 /9 
EIA2 11!- 
EL60 8/- 
EL81 9/9 
EL84 4/9 
EL86 S/- 
EL91 5!- 
EL95 91$ 
EL360 22/- 
EM31 5/- 
EM80 7/- 
EM81 6!- 
EM84 7/- 
EM87 11/- 
EN92 b!- 
E8U74 80/- 
EY61 7/8 
EY86 8/6 
EY88 8/6 
BY91 8/6 
5240 7/6 
EZ41 8/e 
EZ8o 5/- 
EZ81 bl- 
FW500 

g/_ 
FW4 /800 

10 /- 
á/971K 

57/6 
01/370K 

20/- 
060 /20 20 /- 
0120 /1B 

80/_ 
GM4 461- 
GUSS 28/- 
0532 9/6 
6584 11/6 
HSS 8/6 
11I28DD 

6/- 
HMI 4/- 
HYR2 9/- 
KT8C 88/6 
KT63 4/- 

KT68 1816 
KT67 46/- 
KT71 7/6 
KT76 7!- 
KT88 271- 
%TZ68 7/- 
L63 6!- 
MH4 6!- 
MH41 8!- 
MHLD6 7/8 
KW 61- 
N34 8/- 
N78 25 /- 
0,32 6/- 
OB2 6/- 
03B 7/- 
0C3 e1- 
0133 6/- 
OZ4A 6!- 
P41 7!- 
FABC80 7/6 
PC88 10/3 
PC97 9/- 
PC900 9/3 
PCC84 6/8 
PCC89 9/6 
PCC1891019 
PCF80 6/6 
PCF82 6/3 
PCF84 9/3 
PCF88 9/8 
PCF801 9/- 
PCF802 9/- 
PCF80512/6 
PCF80614/8 
PCF80814/6 
PCL81 9/- 
PCL82 7/- 
PCL83 10/8 
PCL84 8/6 
PCL86 8/6 
PCL86 8/6 
PFL200 

181- 
PLEB 10/9 
PL81 10/9 
PL82 8/- 
PL83 619 
PL84 6/8 
PL600 18/8 
P %4 14/- 
P %26 12 /6 
PYSS 9/8 
PY80 6/- 
PY81 6/9 
PY88 6/6 
pY83 e/6 
PY88 7/- 
PY800 9/- 
PY801 9/- 
QQVOS10 

19/- 
QQVO640 

95/- 
QQV06.404 

100 /_ 
Q8190.12 

7/6 
Q896/10 6/- 
Q812001á/- 
Q81202 8/- 
QV04/7 8/- 
QQZ04 -15 

57/6 
R10 17 /8 
R17 816 
R19 7/6 

PERSONAL CALLERS WELCOME 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
MARY OTHERS IN STOCK inolade Cathode Ray Tube, and Bpeoial Valves. US. Orders 
up to 10/-, 1 / -; 10 /. to SI, 9 / -; over 81, 2/- per 41; over 53post tree. C.O.D. 41 -extra 

CJ''K. 
ALL 

guaranteed 
valves 

brand 

R01-240A 
28 /- 

8P81 ala 
8TV280/40 

801- 
8TV280/80 

90!- 
8U2160A 

10 /- 
TD04.20 

70/- 
TP29 6/- 
TP26 5/- 
TT11 3/- 
TT16 65/- 
1Tß3146 /- 
TZ0502 4/- 
TZ20 10 /- 

UU6 7/- 
ÚY21 10 /6 
ÚY41 7/- 
UY86 6/9 
V246A /1K 

190/- 
V18631 35/- 
VP23 3/8 
VP133 9/- 
VR99 7/8 
VR106 /30 

6/- 
VR160 /30 

61- 
VUS9 7/- 
W118 8/- 
W119 9/- 
X65 5/- 

X66 7/8 
%7BM 7/- 
X118 8!- 
X146 8!- 
Y68 616 
Y66 4 - 
Z80011 26/- 
Z801U 25 /- 
Z900T 12/- 
1822 30/- 
1050T 6/- 
1D8GT 8/- 
1080T 6/- 
1L4 2/8 
1LAB 6!- 
1106 7/- 
1LH4 4/- 
1R5 6/- 

184 6/- 
185 4/0 
1T4 21- 
2A3 6!- 
2D21 4/9 
8A4 41- 
6B4WGA 

27/6 
3B7 61- 
8B24 14/- 
3D6 3/- 
3E29 60/- 
3Q4 8/- 
3Q60T 6/- 
384 6/9 
8V4 6/6 
4D1 4/- 
5Á173G 5/- 

541740 b/- 
6B261M40/- 
5B262M86/- 
5B264M40/- 
6B/266M 

36!- 
61t4áY 9/- 
6T4 7/- 
5U4111 4/6 
5V40 7/6 
5140 8/6 
6Y30T 6/6 
6YSWGB 

15/- 
6YSWGTB 

9/- 
5Z4G 7/6 
6AB7 4/- 

6AC7 3/- 
6AG5 2!6 
6.4E17 6/- 
BARB 1118 
6,4.77 8/- 
6ÁK6 6/- 
6,4146 12/6 
65.K7 6/- 
6ÁK8 8/- 
BALE 8/- 
6AI6W 7/- 
61,M5 6/- 
6ÁM8 3/- 
6ÁN6 201- 
BANS 10 /- 
6ÁQ6 5/6 
BAQSW 9/- 
8Á86 81- 

6CW4 18 /- 
6D6 31- 
6E5 8/- 
BEAK 9/- 
6E117 7/- 
6F23 181- 
MGT 81- 
6F60 4/- 
6F7 8!- 
6F8á 6/- 
6F12 41- 
6113 5/- 
8F17 5/- 
6F32 3/- 
6F33 20/- 
6(18G 2/6 
BHBGT 1/9 
6HOM 8/- 
BJ4WA 12 /- 
BJS 7/- 
BJ56T 5/- 
1146 8/6 
636W 6/- 
6J70 5/- 
6J7M 8!- 
BK6GT 9/- 
6K7 6/- 
8%701 4/9 
BK7G 4/- 
6K8GT 4/3 
6K22016!- 
6246 e!- 
61,6WGB 

121- 
BL7G 4/- 
6194 8/- 
6N70 5/9 

68P26 
13/- 

- 
687 7/- 
6857áT 6/6 
6807 7/- 
68C7GT 6/- 
6807 6/- 
68J7 5/- 
68J70T 6/6 
68J7Y 6/6 
68%7 7/- 
881,70T 6/6 
6SN7GT 6/- 
68Q70T 7/8 
6887 2/- 
6V60 8/6 

MGM 9/- 
a %4 4/9 
6 %60 5/- 
6%6GT 5/6 
6Y6G 8/- 
6.9012 14/- 
624 6/- 
787 7/- 
705 12/8 
7C6 6/- 
707 6/- 
7F8W 12/8 
7H7 6/8 
7Q7 7/- 
7V7 5/- 
7Y4 9/8 
7Z4 4/6 
9D6 2/6 
10F9 9/- 
10P14 17/8 
11E2 30 /- 
12.48 8/6 

12AT8 4/8 
12ÁT7 4/- 
12AT7WA 

616 
12AÚ7 4/8 
124.V6 5/8 
12530 6/- 
12A%7WA 

101- 
124Y7 10 /- 
12ßA8 8/- 
128E6 6/9 
12BH7 8/6 
1208 8/- 
1251 171- 
12116 3/- 
12.17áT 6/6 
12K70T 7/6 
12K8M 8/- 
12Q7GT5!- 
12807 7/- 
12807 4/8 
128117 8/- 
128.17 4/- 
128 %7 6/8 
128L7GT7/- 
128N70T 

12887 6/6 
1288 4/- 
13D1 4/6 
1487 16/- 
19AQ6 6/9 
19E2 12 /6 
1903 40/- 
1906 20 /- 
19114 70/- 
20A1 85/- 

20P46T800/8 
25240 9/3 
25Z6 9/3 
26ZB0T OF 
28117 6/- 
SOC16 15/- 
30C17 16/- 
30C18 15/- 
30F5 16 /- 
30FL1 12 /6 
30FL1219/- 
30FL18 9/3 
30FL1415 /6 
3áL16 17 /8 
30L17 17/8 

3áP19 14 /- 
90P11 14I- 
90PL1318/- 
80PL1415/- 
93A /101K 

9/- 
85L8GT 8/- 
36W4 5!- 
3623 10l- 
36Z4GT 7/6 
3525áT e/- 
97 4/- 
38 4/- 
42 5/- 
60CD6027/8 
50E115 12/- 
60LBGT 316 
67 6/- 
58 6/- 
69 6/- 
75 5/6 
76 6/- 

77 6/6 
78 5/- 
80 6/6 
81 9/- 
83 14/- 
84 6/- 
8652 7/8 
282A e5 
307A 5/6 
313C 25 /- 
357A 70/- 
S88AS 30 /- 
393A 27/6 
446 8/- 
703A 30/- 
706A 20 /- 
715B 50/- 
717A 3/- 
803 30 /- 
807 g/- 
808 ß/- 
813 751- 
815 75/- 
815B 35 /- 
8S9Á 50/- 
849 51- 
8885 15/- 
884 15 /- 
884 018 
956 4/6 
956 2/- 
967 5/- 
958A 4/- 
991 6/- 
1822 17/- 
1625 6/- 
1629 4/6 

2729 25/- 
2729(; 25/- 
4313C 35 /- 
6676 10/- 
5878 10/- 
6698 6/- 
5704 9/- 
5726 7/- 
6933 2218 
6057 10 /- 
6060 5/6 
Boos 71- 
6065 8/- 
6080 27/o 

1 - 
8013A 35/- 
8020 30 /- 
9001 31- 
9001 3/6 
9003 8/6 
9004 2/6 
9006 2/6 
0.E. T /bee 

7ÓI 
á9J 70/- 
VCR97 82/6 
VCR51780/- 
VCR617B 

55/- 
VCR617C 

45/- 
6CP1 30/- 
6FP7 26/7 
Photo Tube, 
0816 1216 
BM625 45/- 

TRANSISTORS 
OAS 3/- 
0A7 4/- 
°A3á 8/- 
OÁ47 2/6 
0470 2/- 
OÁ71 2/- 
0A73 8/6 
0A74 2/- 
0A79 2/6 
OA81 2/- 
OA90 IV- 
04200 2/6 
0A202 2/6 
0Á210 7/6 
0A211 9/6 
OAZ20011 /- 
04220110/- 
0.42202 to 
052206 8/6 
0ÁZ207 9/6 
OAZ208 to 
OAZ213 6/6 
0ÁZ223 to 
OÁ222510/- 
OC16 15/- 
0022 10 /- 
0023 12 /6 
0026 7/6 
0026 OF 

0C28 1216 
0029 15 /- 
OM 10/- 
0C36 12 /6 
0058 61- 
0C41 6/- 
0042 6!- 
0044 4/- 
0046 3/6 
OC70 4!- 
0071 3/- 
0072 5/- 
0078 6/- 
0075 6/- 
0076 5!- 
OC81 5/- 
OC81D SI- 
OC81DM8 /- 
0082 6/- 
0082DM8/- 
0003 5/- 
OC89B 6/- 
0084 6/- 
00122 10 /- 
00139 7/6 
0C140 9/6 
0C169 5/- 
00170 5/- 
00171 81- 

ZENER 
0C172 7/6 
0C200 7/6 
00201 10 /- 
067203 12 /6 
00203 10/6 
00204 17/6 
00206 17/6 
IN21 8/6 
IN21B 5/- 
IN26 12 /- 
I1143 4!- 
IN70 4/- 
2N466A 71- 
287685 7/6 
2N1090 7/6 
2N1091 9/8 
2N1306 7/8 
2N1307 7/6 
28303 10 /- 
AAZ12 4/- 
AC126 8/8 
AC127 7/6 
AC128 8/6 
AC176 7/6 
ÁáY17 8/6 
ACY18 5/6 
ACY19 8/8 
ACY28 4/8 
AD140 16/- 

ÁD149 16/- 
AEY11 15/- 
AEY12 12 /6 
AF114 6/6 
AF116 61- 
AF116 6/6 
.62117 61- 
AF118 10 /- 
AF124 7/6 
ÁF126 8/6 
AF126 6/- 
ÁF127 61- 
AF139 10 /- 
6.2178 1216 
AFY19 222/8 
ASY26 6/6 
A8Y28 We 
ASZ21 12/6 
ABZ29 30/- 
BC107 6/- 
BCY31 8/6 
BFY61 6/- 
BFY62 5/- 
BBY24 6/6 
B8Y28 6/- 
B8Y61 7/0 
BYZ19 6/- 
BYZ16 20 /- 
BYZ16 15/- 

DIODES 
CR81 /10 6/- 
Cß81/20 9/8 
Cß81 /3010/- 
CR81 /96a 

1176 
CR81 /40 

12/8 
CR88/06 61- 
CR83 /20 

10/- 
C1483 /30 

11 /6 
CR8625 /025 

161- 
CR83 /40 

18 /8 
C84B 25/- 
GET103 4/8 
GET116 9/- 
GET116 8/6 
GET872 6/- 
OET880 9/- 
áE%54 2/0 
GJ6M 4/6 
GT43 6I- 
áT106 10 /- 
H06001 2/- 
.11110A 16/- 
J1(10B 16/- 

etc. 
JK11A 12/6 
JK19A 22/6 
JK20A 17/6 
JK21A 12 /6 
JK100B16 /- 
MAT100 7/9 
MAT1018/6 
mpF10211/. 
MPFI03 9/6 
MPF10410/- 
MPF1061016 
RAS608AF 

12/6 
RA8310AF 

7/6 

88101 lb /- 

ZB11 
5!- 

ZeRA964 des 
8/8 ea. 

ZSA range 
7/6 ea. 

ZSB Range 
6/- ea. 

ZL range 
6/- es. 

58 range 
7/8 ea. 

U12/14 71- 
U18 e/- 
U26 14/8 
USI 18/8 
U62 8/- 
Úö2 4/6 
1181 8/- 
1(191 14 /- 404 6/- 
UBOl 1918 
ÚÁß0808 /- 
UAF42 10 /6 
ÚS6741 9/8 
UBF80 6/6 
UBP89 7/- 
UCF80 9/6 
ÚC1142 10/- 
UC1181 7/- 
UCL82 7/6 
UCL89 10/8 
UF41 10/6 
UM 7/- 
UF89 6/9 
UL41 9/9 
U1.84 6/6 

DC MOVING 
A 

12mÁ 
5mÁ 
10-0-10mÁ 
0-3OmA 
75mA 
100mÁ 
100mA 
1OOmA 
2 amp 
25 amp 
50 amp 
20V DC 

R.F. METERS 
120mA 

29 /41ft. AERIALS 
dla. tubular 
aerial with 
stay plate and 

Absolutely 

COIL METERS 
2' found penal sealed .. .. 22/9 
2" round panel sealed .. .. 27/8 
2" round clip fix panel or pro/. .. 201- 
4 }" round panel .. .. .. 1716 

2 }" round panel .. .. .. 17/9 
2}" plug-in .. .. .. .. 141- 

1}' prob.. .. .. - 1718 
1 }'round panel .. .. .. 17/9 
2i" round panel .. .. .. 19/- 
2" round panel .. .. .. 22/8 
31" round pro'. .. .. .. 2716 
2i -round panel .. .. .. 27/9 
2" square panel .. .. .. 19/- 

2 }"round panel .. .. .. 32/- 

each consisting of ten aft. ¡In. 
screw -In sections. lift. (8- section) whip 

adaptor to fit the 71n. rod, Insulated base, 
stay assemblies, peon, reamer, hammer, 

brand new and complete ready to 
bag. £3.9.9. P. A P. 10/8. 

TYPE "F" housed In portable 
Excellent for communication In- and 

up to 10 miles. For pair Including bat - 
1 /8th mile field cable on drum. Slightly 

Carriage 10f, 

6A970 14/- 
6AT6 4/6 
BAU6 5/9 

6B7 
4 

5/6 
6B40 16I- 
6580 2/6 
6BA6 4/6 
6BA7 12/6 
6858 6/3 
6B.76 8/6 
613.17 7/- 
6BL7GTA 

it /- 
gBQ7A 4/- 
6Bß7 9/- 
6Bß8 10 /- 
BBWB 13/6 
6BW7 18 /- 
604 8/6 
6060 2/6 
6CSGT 6/- 
6C6 4/- 
6C80 6/6 
0CH6 7/- 
6C1.8 9/9 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

(01) 743 4946 

etc. 
erect, in canvas 
FIELD TELEPHONES 
wooden cases. 
out -doors for 
terres and 
used, £6.10.0. 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel.: 01- 7430899 

AMAZING MINIDRILL 

FOR 
PRECISION 
MODEL WORK 

ONLY 

39'6 
P.B.P. 21 
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+ B TOOLS 

Indispensable for precision 
drilling, grinding, polishing, 
etching, gouging, shaping. 
Precision power for the en- 
thusiast. Shockproof. Com- 
pletely portable power from 
4} volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) 79/6, p.p. 2/6. 
De Luxe Professional Kit 
with 17 tools 130/- p.p. 4/6. 
Money ref. g'tee. 

MERLIN SUPPLY CO. 
Dept. PW7D, Nailaea, Bristol BS19 2LP 

*HERE'S YOUR 

PRACTICAL TELEVISION 
LINE-UP FOR JUL Y 

Aerials for All * Waveforms in Colour Receivers 
* Field Linearity Faults * How TV Documentaries 
Are Made 

All in the new large -page size 3/- 
PRACTICAL TELEVISION 

JULY ISSUE ON SALE FRIDAY JUNE 20 
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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. 

THIS month we have a really simple project -a 
unit that simulates beautifully the sound of a 
time bomb ticking away! For those more attrac- 

ted to gentler pastimes it may also serve as a metro- 
nome, that is it gives a loud click at regular inter- 
vals, the actual interval being varied by a potentio- 
meter in the circuit. It's very simplicity also makes 
it highly suitable for use as an audio warning device, 
inserting the alarm switch in the supply line. 

THE CIRCUIT 
The actual working of the circuit is fairly simple; 

on applying a voltage across R1, VR1, Cl and the 
loudspeaker, the capacitor Cl charges up till a point 
is reached when Trl switches on, this in turn switches 
Tr1 to a conducting state meaning that a voltage is 
applied across the loudspeaker causing it to "plop ". 
As these little electrons charge up the emitter lead 
and out through the collector a few get diverted and 
pass out through the base and neutralise the charge 
on Cl and soon the voltage on the base will reach 
the stage where the transistor is turned off; thus the 
cycle starts all over again. The rate at which Cl 
charges depends upon VR1 and thus by altering this 
the interval between each cycle can be varied. 

SURPLUS TRANSISTORS 
The actual transistors used are unimportant, I have 

tried a large variety and all have worked successfully. 
One of the transistors is a p -n -p, the other n -p -n and 
several advertisers are offering 60 or more germanium 
transistors and 30 or more silicon types at 10s. for 
each pack. The germanium ones are similar to the 
0071, 0C44 etc. and the silicon ones are like the 
BC108, BC109, 2N2926 etc; not all the transistors in 
these packs work, you will probably get about 10% 
duds (even many of these can be used as diodes) but 
those you have left work out at only pennies each 
and are ideal for projects such as this. In the near 
future I will be describing many projects using these 
unmarked transistors and for those who are follow- 
ing Take 20 a pack of each will be an investment. 

CONSTRUCTION 
The components are mounted on a small piece of 

Veroboard, one end is drilled to take the potentio- 
meter ( }in. spindles are virtually standard) and the 
other components are mounted and soldered at the 
other end. The project is so simple that very little 
can go wrong and immediately you switch on regular 
"plops" will be heard. By altering VR1 a wide range 

No. 3 

A MINI METRONOME 

of intervals should be covered but if you want 
slower ones -that is with several seconds' interval, 
increase the value of Cl, if you want faster ones 
lower its value. 

Fig. 1: The circuit 

USES 
The circuit described is 

certainly the cheapest 
method of getting a sound 
from a loudspeaker and 
thus it makes an ideal 
warning device, the plops 
themselves are loud and 
the unit could be used as 
a burglar alarm arrang- 
ing the supply voltage to 
be switched on when a 
window is opened etc; 
even if the plopping isn't 
heard by anyone you can 
bet it'll get your unwel- 
come visitor worried. The 

Battery 
-ve 

Fig. 2: The component layout on the Veroboard 

* components list 

R1 22kS2, 10%, Q 
Cl 30u.F 12V 
VR1 250k0 lin pot 
Tri BC169, see text 
Tr2 0081, see text 
Loudspeaker any 3i2 or 8S1 type 
Veroboard 1,3 x 13 in. 0.15 in. mat-ix 
9V battery 

time intervals are regular and the unit will serve well 
for its intended use as a metronome providing the 
beat for music lessons etc. 

Next month our project will be an electronic organ 
using a unijunction transistor. For those wanting to 
build it a 2N2646 or equivalent is needed; this 
should cost between 7/6 and 10 / -. 
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P.W. GUIDE TO 

PART 7 
FLECTROMAGNETIC devices are components 

which use the magnetic field derived from an 
energised coil to provide a force to actuate a 

mechanical movement. The most important compon- 
ents in this group are: relays, solenoids, loudspeakers, 
microphones and meters. As the principle of electro- 
magnetic force has been understood for a considerable 
time all the devices in this group have been available in 
some form for many years. Therefore little discussion 
will be spent on operating principles but attention given 
to constructional features, design restrictions, avail- 
ability, price and reliability. 

Relays 
Relays have been used since the days of the earliest 

"electric telegraph ". Since then improved materials and 
methods of construction have increased their reliability 
and decreased their size. Figure 1 shows the essential 

.- Contacts 
Spring 

Soft iron 
yoke 

Coi 

-- Armature 

Bobbi n 

Fig. 1: Basic construction of a relay. 

construction of a relay. It consists of a coil wound on a 
bobbin and soft iron core. The armature piece is fixed 
by means of a pivot and spring loaded away from the 
core pole. In this position the contacts are open. When 
the coil is energised the armature is attracted to the pole 
against the spring force and closes the contacts. The 
spring returns the armature to the contact open position 
when the coil is de- energised. 

The action of a relay is that of a switch controlled by 
an electrical circuit. As the coil power is low a consider- 
able power gain is inherent. Ideally therefore a relay 
should have a control coil which uses a minimum of 
power whilst the contacts should be capable of switching 
a maximum power. Also the mechanical construction 
should be such as to give the fastest speed of switching 
and greatest reliability. 

The coil is constructed as a solenoid wound on a 
plastic bobbin with a soft iron or similar magnetic 
material core. The coil is designed for a specific operat- 
ing voltage and the resistance determined by the mag- 
netic force (ampere -turns (AT)) necessary to close 
the contacts. The coil power also has to overcome 
frictional forces and usually a power of 1 -5W is used to 
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1571 

M. K.TITMAN, B.Sc. (Eng) 
give the required characteristics, such as speed of 
switching, reliability etc. By semiconductor standards 
this power requirement is high and as a result usually 
necessitates a driver transistor in order to operate the 
relay. Because the relay coil is inductive, several limita- 
tions result in surge voltages due to the inductance 
which would break down the transistor. As a result a 
protection diode as shown in Fig. 2 is incorporated in 

07 
1. 

N. closed N. open 

Fig. 2: Relay symbols. Fig. 3: Plug -in relay. 

the circuit and allows a circulation path for the induc- 
tively maintained current. However this has the effect 
of maintaining the ampere -turns and consequently 
delays the contact release by 10- 20msecs. The induc- 
tance and inertia also reduce the switch -on time which 
is also of the order of 10- 20msecs. 

The other essential component of a relay is the 
contacts. Usually the armature operates a bank of 
changeover contacts and from one to four such contacts 
are usual. The actual contact face is welded to a link 
and often the link is of spring steel and itself provides 
the return force for the armature. Contacts are made of 
palladium, silver -gold -plated silver, or gold, in order 
to have a low surface resistivity. The contact resistance 
determines the maximum current which the contacts 
can pass. However this is usually considerably greater 
than the maximum current which can be switched. 

The relay contacts are perhaps the most unreliable 
component in the relay, especially in relays working 
near the maximum contact rating. The faults associated 
with contacts are: dirt on the contact surface which 
increases contact resistance; pitting and corrosion of the 
surface due to arcing; and welding of the contacts. For 
these reasons the contacts are manufactured from pure, 
inert metals and for greatest reliability should be 
operated well below the rated power levels. Modern 
relays are also often enclosed in a plastic casing in order 
to minimise the effect of dust and other surface corro- 
sive elements. Plug -in relays are also commonly 
employed in modern circuits and Fig. 3 shows a typical 
plug -in, plastic enclosed relay. It is worth noting that 
for reliable operation it is essential to use a retaining 
clip to prevent movement of the relay. 

Relays are commonly specified in terms of coil 
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ALL ITEMS OFFERED ARE FULLY GUARANTEED 
AND BACKED BY COMET. 
OPENING HOURS OPEN DAILY URITIL 5.30 p.m. 
(8.0 p.m. THURS. AND FRI. EVENINGS) AND 5.0 p.m. 
SATURDAY. 
COMPLETE FREE PRICE LIST CONTAINING OVER 
500 ITEMS ON REQUEST. 

AMPLIFIERS 
DULCI 207 Stereo Amplifier 
DULCI 207M Stereo /Amplifier 

takes magnetic P/U .. 
DULCI 220 Princess .. 
GOODMANS Maxamp .. 
New LEAK Stereo30 Plus.. 
New LEAK Stereo 30 Plus 

in teak case .. 
New LEAK Stereo 70 .. 
LINEAR LT.66 Stereo 

Amplifier 
QUAD 33 Preamplifier .. 
QUAD 303 Stereo Main 

Amplifier .. .. .. 

ROGERS Ravensbourne 
50 watt Stereo .. .. 

ROGERS Ravensbourne 
in teak case .. 

TRUVOX TSA.200.. .. 
WHARFEDALE GP 50 

Mark II P.A. Amplifier.. 

TUNERS 

ARENA 211 Stereo with 
decoder 

DULCI FMT.7 FM Tuner .. 
DULCI FMT.7S FM Stereo 

Tuner 
GOODMANS Stereomai 

AM/FM Stereo Tuner .. 
LEAK FM Troughllne .. 
LEAK Troughllne Tuner 

with multiplex .. 
QUAD Stereo FM Tuner .. 
ROGERS Cadet Mark III 

Tuner .. .. .. 
ROGERS Ravensboume 

Tuner with Decoder .. 
TRUVOX FM 200/IC Tuner 

TUNER -AMPLIFIERS 

ARENA 2400 with Decoder 
ARENA 2500 complete with 

Decoder 
TELETON MX.990 Stereo 

Tuner/Amplifier with AM/ 
FM Multiplex Stereo 
Radio c/w two Speakers 
each speaker containing 
8in. bass, tin. tweeter . 

TELETON 302X AM/FM 
Stereo Tuner /Amplifier 
20 Watts RMS .. 

TELETON 502X AM /FM 
Stereo Tuner /Amplifier 
40 Watts RMS 

TELETON 602X FM Multi- 
plex Stereo Tuner/ 
Amplifier 70 watts RMS 

TELETON F.2000 AM /FM 
Stereo Tuner /Amplifier 
2 x 5 watts RMS with 
silicon transistors 

TELETON R.8000 AM /FM 
Stereo Tuner/Amplifier 
2 x 6 watts RMS, com- 
plete with 2 speaker boxes 

TELETON CMS.400 AMI 
FM Multiplex Tuner/Amp- 
rifler with 2 speaker boxes 
and turntable .. .. 

Rec. Retail Comet 
Price Pr /ce 

£23 2 0 £18 0 0 

£27 6 0 £2119 0 
£44 2 0 £3419 6 
£54 0 0 £45 18 0 
£52 0 0 £44 0 0 

£5810 0 £4114 0 
£63 0 0 £55 0 0 

£15 15 0 £13 10 0 
£43 0 0 £31 11 9 

£55 0 0 £49 15 0 

£59 10 0 E50 12 0 

£64 0 0 £54 6 0 
£51 9 0 £42 9 0 

Special E50 0 0 
Price 

£39 18 0 £34 18 0 
£22 1 0 £19 0 0 

£29 8 0 £23 0 0 

£8019 0 E7019 9 

£3515 4 £3010 4 

£5011 4 £.4219 6 
£50 0 0 £45 15 0 

£20 12 8 £17 13 0 

£60 15 3 £52 2 '0 
£52 0 0 £42 0 0 

£90 6 0 £75 0 0 

£97 0 0 £79 0 0 

£64 13 2 

£72 7 0 

£107 8 3 

£92 11 9 

£43 0 0 

£6019 6 

£126 0 0 

BUDGET HI -FI STEREO SYSTEMS 
Garrard 3500 Turntable. 

Amplifier watts per 
channel. VHF Tuner and 
pair of matched speakers 
beautifully finished in 
teak, at a low price of 
only 

Also available without radio 

£54 16 0 

£59 19 6 

£64 0 0 

£75 0 0 

£37 0 0 

£49 19 6 

£99 0 0 

£65 0 0 
£54 0 0 

Van der Molen stereo 
system with Garrard 
SP25 mounted in teak 
case and perspex cover. 
Fitted with Sonotone 
Cartridge and integrated 
stereo amplifier (12 watts 
R.M.S.). Complete with 2 

speakers In teak cabinets 

LL Nova with VHF Radio, 
Garrard 2025TC Auto - 
changer with cueing 
device. 10 watts RMS 
amplifier and 2 matched 
bookshelf speakers 

Windsor 1500S Solid Teak 
plinth wth Garrard 
2025TC unit solid state 
amplifier 10 watts RMS 
and 2 speaker units with 
with 9 x 5 ellipticals, 
complete with tweeter 
domes housed in solid 
teak cabinets of pleasing 
design 

Also available with Garrard 
SP25 turntable 

Philips Stella ST 8008 with 
Philips Autochange 
turntable. Integrated 
transistorised stereo 
amplifier and 2 separate 
speakers. All in attractive 
teak cabinets .. .. 

Rec. Retail 
Price 

Special 
Price 

£72 9 6 

E57 15 0 

E61 19 0 

£51 19 0 

Comet 
Pr /ce 

£52 0 0 

£59 19 6 

£49 19 6 

£52 0 0 

£44 0 0 

CARTRIDGES AT DISCOUNT PRICES 

SPEAKERS 
CELESTION Dltton 10 .. 

CELESTION Ditton 15 .. 

DULCI AS3 Speaker .. 
GOODMANS Maxim .. 
GOODMANS Mezzo II 
GOODMANS Magnum -K.. 
GOODMANS Mirimba .. 
GOODMANS Mambo .. 
LEAK Sandwich .. .. 
LEAK Mini -Sandwich 
TELETON S8.1002 8 watts 

RMS 8 Ohms. 2 Speaker 
System 5 }" x 10}" a 7 }" .. 

TELETON SA.1003 Speakers 
5 watts RMS 8 Ohms. 
1 Speaker System 6" x 9" 
x 5" (Rec. for use with 
F.2000) 

WHARFEDALE Denton .. 
WHARFEDALE Super 

Linton 
WHARFEDALE Melton .. 
WHARFEDALE New 

Dovedaie 3 .. .. 
B 6 O Speakers also avail- 

able at discount prices 

TURNTABLES 
GARRARD SP.25, Mark II 
GARRARD AP.75 .. .. 
GARRARD SL.55 . .. 
GARRARD SL.65 .. .. 
GARRARD SL.75 .. .. 
GARRARD 3000 .. 
GARRARD 3500 
GOLDRING Lenco GL.68.. 
GOLDRING Lenco GL.75.. 
GOLDRING 75P .. .. 

£20 15 £17 16 
£30 12 £26 5 

£8 8 £6 19 
£20 0 £16 19 
£30 18 £25 13 
£40 2 £32 19 
£26 0 £21 0 

£19 19 £15 0 
£43 10 £35 19 
£29 15 £24 10 

£9 11 0 £8 0 0 

£5 0 0 £4 8 3 

£16 6 0 £13 18 0 

£20 13 0 £17 10 0 
£2910 0 £25 0 0 

E3910 0 £3219 6 

£15 6 4 £11 10 0 
£23 8 1 £1819 6 

£13 10 11 £11 12 6 

£17 19 4 £15 5 0 
£34 4 11 £29 10 0 
£11 4 1 £9 10 0 
£11 18 10 £10 1 10 
£22 7 2 £17 19 11 

£3515 5 £2615 5 

£48 18 8 £31 0 0 

Rec. Retail 
Price 

Comet 
Price 

THORENS TD.150 .. £28 10 11 £25 7 0 
THORENS TD.150B £32 1; 6 E21 18 0 
THORENS TD.150AB £39 7 7 £33 19 6 
THORENS TD.124/11 £45 10 1 £40 7 0 

Bases, plinths and covers stoclked to suit all the above 
turntables. 

HI -FI STEREO TAPE DECKS AND 
TAPE RECORDERS 

AKA 
AKA 
AKA 
AKA 
AKA 
AKA 
AKA 
AKA 
AKA 
AKA 
AKA 

X -150D deck 4 track 
X -300 2 track.. .. 
X -300 4 track.. .. 
X -360 4 track.. 
X -360D deck 4 track 
1710 4 track w/o acc. 
1800 4 track .. .. 
1800SD 4 track 
3000D deck 4 track .. 
X -V 4 track .. .. 
M -9 4 track w/o acc. 

£130 
£263 
£263 
£338 
£290 
£109 
£158 
£199 
£99 

£180 
£195 

2 

3 

D 

3 

D 

D 

D 

D 

52 
0 
D 

£109 
£220 
£220 
£264 
£243 
£91 

£133 
£167 
£83 

£151 
£158 

FIDELITY HF Piaymaster 2 
track £26 15 £19 1 

FIDELITY Braemar 2 track £30 9 £24 1 

FIDELITY Braemar 4 track £33 12 £27 1 

MARCONI 4214 twin -track 
Tape Recorder . ., £35 18 £31 

MARCONI 4216 4 -track 
Tape Recorder .. .. £41 5 £35 1 

MARCONI 4218 Stereo 
Tape Recorder . .. £88 0 £77 1 

MARCONI 4238 4 track 
Tape Recorder .. £58 11 £49 1 

PHILIPS battery operated 
tape recorder Model 4200 £35 6 £21 1 

SHARP 504 battery /mains 
tape recorder, complete 
with all accessories 
guaranteed 5 years .. £35 5 3 £24 19 6 

SHARP RD.707 Stereo 
Tape Recorder .. .. £96 12 0 £61 0 0 

RECORD PLAYERS, 'GRAMS, RADIO AND TV 
Bush VTR 133 VHF Radio.. £31 9 0 £24 19 6 
Fidelity RG33 Radiogram.. £64 u1 6 £54 11 6 
Fidelity HF 35 Record Player 

with auto change and tone 
control £17 6 6 £12 19 6 

Fidelity HF 36 Record Player 
(Stereo) .. £55 11 0 £44 2 6 

Fidelity HF 37 Record Player £30 9 0 £25 19 6 
Hitachi Transistor Radio, 

long, medium and short 
bands, with extra marine 
band and RDF .. £30 9 0 £16 19 6 

Hitachi VHF Transistor 
Radio .. .. £21 0 0 £12 19 8 

Philips 265 Radio .. .. £1013 1 £7 19 6 

CAR RADIOS 

Philips Car Radio, Model 
£13 9 9 £11 19 6 

Philips Car Radio, Model 268 
(push -button) £18 10 0 £15 19 6 

Philips Car Radio, Model 
RM 368, push -button de 
luxe £22 15 0 £20 19 6 

Philips Car Radio and Cas- 
sette Tape Player, Model 
RN 582 .. £43 0 0 £38 19 6 

TV AT DISCOUNT PRICES 

Ferguson 19" TV (latest 
model) £75 2 0 £59 19 6 

G.E.C. 2039 23" TV (latest 
model) .. £83 8 1 £69 8 o 

G.E.C.19 "Colour TV .. £276 18 9 £219 10 0 

Philips 25" Colour TV .. £347 19 7 £265 14 

Most Makes of HF Stereo Tape Decks and Tape 
Recorders at Discount Prices. 

Comet Discount Warehouse 
Reservoir Road, Clough Road, Hull. Tel. 42363 

DELIVERY. Cornet guarantee that all prices quoted are genuine. All items offered 
available at these prices at the time this Issue closed for press. 
Add 9/. for post and packing on all orders. 
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FANTASTIC 

1ORENZ 

MUSIC CENTRE 
MODEL wig 
5001 ) 20I)./ 

*. 
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COMBINED 4 WAVEBAND 

RADIO & 126 TRACK 

TAPE RECORDER 

GIVING 46 HOURS OF RECORDING TIME 

OUR S V UNS. 
CAR.& 

ICE PKG.R50 

An amazing piece of equipment combining a 4 -band radio and a 

126 track tape recorder in one modern compact unit 31 x 13 x 

11 in. The recorder section gives 46 hours of continuous 
unrepeated playing time -fantastic but true -46 hours 
of music can be yours at the touch of a switch. Brief speci- 
fication: Incorporates 27 transistors and 15 diodes. Four 
wavebands VHF /MW /LW /SW, with exclusive "Auton 
Control" to give precise station tuning. Separate Bass and 
Treble controls. A wide magnetic tape records 126 tracks of 
22 minutes each. Every track is able to record /replay so that 
you need not touch the machine for the total 46 hours 
record /replay time. Rewind time for each 22 minutes track 
only 25 seconds. Tape speed 10.5cm /sec. Inputs for direct 
recording from microphone and record player. Pause 
control fitted. 10 watts quality output. Built -in 10in. 
speaker and tweeter. Sockets for extension speakers. Beautifully 
housed in wooden cabinet. Complete with switched audio input 
adaptor for mike and gram. Brand New in Maker's Carton. 

WOOLF 
FROM ONLY 

LODGE TRADING CO. 
21 Lodge Lane, North Finchley, London, N.12. 

TEL: 01 -445 0749 (AFTER HOURS DEMONSTRATIONS AND SALES 01 -445 2825). 

PERSONAL CALLERS WELCOME-. 9 a.m. to 6 p.m. (Sots. 9 a.m. to 4 p.jn.) 

206 

BI- PRE -PAK LTD 
c42 -624 WEST ROAD, WESTCLIFF -ON -SEA ESSEX 

PHONE: SOUTHEND (0702) 46344 

RETURN OF THE UNBEATABLE P.1. PAK. 

NOW GREATER VALUE THAN EVER 

Full of short lead semiconductors and electronic compo- 
neets, 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. 

P 1 
PLEASE 

2/5 P & P 
R 

on this PakONLY 
' O/- 

Transistors Price 

AAC126 0Ìß 
ÁC176 51- 

#1,'.:Z 10 /- 
4/6 

BC177- 8 -8 4/6 
BC171 5/- 
BC172 8/- 
BC173 3/- 

0C25 7/6 
0026 5/- 
0 15 /- 
O033 35 b/- 
0044 8/S 
0045 8/6 

4F 
0C139 4/6 
0C140 3/0 
00201 8/- 

' 10 /- 
80108 8/6 
SC109 8/6 
2E4284 8/6 
2E4286 8/6 
2E4286 8/6 
2744288 5/6 
2744288 818 
3' 4289 8/6 
2744290 516 
2744298 8/a 
2E3055 16/- 

PA No NEW, UNMARKED. DNT.:STED PAKS 

B78 1 2 Integrated circuits, Mixed types, 1 0 / _ 
O lata supplied with orders. 

B80 8 Dual Transistors, Sit NPN 
Matched output pairs. 10/ 

B 82 
1 0 0C45.0081D -OC81 Transistors, 10/_ 

Mallard Blase types, 

B83 200 Trans. Newmarket reject and 1 O/_ OCP71 
ether types NPN and PNP, 

B 84 100 Silicon diodes DO -7 Case, OA200 1 0/_ 
OA202 Polarity marked. f 

NEW, TESTED AND MARKED PASTS r B79 4 íN4007 Silicon Diodes, 100010 /_ 
P.I.V. 1 Amp Min. Type. 
Reed switches Min. type with 681 Coils and Magnets. 1 0/- 10 

685 24 Integrated circutEe on panels. 
1 0 `. data of types cup. with order. /- 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
Bend for our FREE liete and catalogue of all our products. Check your own 
equivalent with our free substitution chart. 

Matched Sat. NPoM88/I 

Comp. Palk Pak 
E -77. 

Complementary Set. A 
NPN/PNP 
trans, Pak P.8 

arm. / 6 PR. ( 
NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER 10/ -. 

CASH WITH ORDER PLEASE, add 1/- poet and packing. 
OVERSEAS ADD EXTRA FOR AIRMAIL 

Fantastic bargain Offer 
KUBA "IMPERIAL 688" STEREOPHONIC 

HI -FI RADIOGRAM CHASSIS' complete 

with two 101n. x 61n. speakers and the latest 

radiogram 
Mono/Stereo at h hall normal price. 4 Waveband 

cir- 

cuitry-7 
chassis 

pueh button control, , 12 
printed tts total 

output. Provision for stereo decoder. Only 

491 Gus. plue P. a P. 17/6. EASILY FITTED, 

NO TECHNICAL ECESS- 

ARY. H.P. available 617.6.6 deposit plue 24 

monthly payments (total 
Send 818.4.0 today. 

"ROYAL" RADIOGRAM 

"ROYAL" 
This with atauie i moe eked 

cads eta with stem, two loin. 
loudspeaker 

getem, 

speakers, two 41p Cone Tweeter 

and latest 
BB Br1470 om0 et88quasl 

record oho g radiogram CAL KNOWLEDGE 
¿ty ste 

nnro 
a] etoe. halt norm D 

3812 (t t 1 H.P. E80 14 8) 

4 wavebands, 
wa pooh pull d 

keys control. 

reO ßo.2ó Óóg cycles. EASY 

KNOWER- rD0144RpEGmBED 

- :It 
ONLY £79.1í7.6e 

lws.... -today 
toe 

for tree leaflet. 

Deposit 62618. anu 
te ot 

CALLERS WELCOME 
MUM - NMI - -- aft -- M MINIM 

PLEASE SEND ME FREE DETAILS OF YOUR RANGE 
Name 
Address 

I 
100 CHASE SIDE, SOUTHGATE, 

Dept. P789Á, LONDON, N.14 
TELEPHONE 01 -886 3733/9668+ 
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voltage ratings and contact current and voltage ratings. 
The coil resistance is also included especially for low 
voltage coils intended for transistor circuits. Standard 
coil voltages are 6, 12, and 24V d.c. with coil resistances 
of 100n- l000 -2. A.C. operated coils are usually for 115, 
240, and 440V r.m.s. circuits. Coil power is generally 
1W-5W for most electronic relays but is considerably 
more for power relays and contactors. 

Coils are normally rated for continuous operation 
and for this reason a maximum coil voltage is stated 
together with a minimum coil voltage for the just - 
operate condition. It is preferable to operate relays at 
their rated voltages since the mechanical characteristics 
are designed for these conditions. Working at low volt- 
ages gives low speed switching and increases the danger 
of arcing or welding of the contacts. High voltage 
working decreases the reliability of the coil whilst the 
mechanical shock of the contacts through faster switch- 
ing causes switch bounce and vibration and a conse- 
quent reduction in mechanical life. 

Contact ratings are often ambiguous since commonly 
they are rated for maximum voltage and current. 
Whilst these are true for the steady state closed or open 
conditions, they do not apply to the transient opening 
and closing periods during which arcing may occur. 
The transient condition is usually limited by the power 
rating of the contacts which is considerably lower than 
the value indicated by the maximum voltage and current 
ratings. Thus contacts with maximum ratings of 250V 
a.c. and 3A a.c. steady state ratings usually have a 
power rating of 200VA or 80W. 

Relays are inherently unreliable components since 
they have a definite mechanical life. However due to 
the use of modern materials the reliability has increased 
and a life of 108 -108 operations is often quoted. 
Reliability is very high for relays employed in low power 
switching applications but falls with high power levels. 

Relays are common circuit elements particularly in 
control circuits and they are consequently readily 
available. Average prices for the smaller devices used in 
electronic circuits vary from 15s. to £5 depending on 
quality and standardisation. It should be remembered 
that the cheaper relays unless bulk produced are of 
poorer quality and as a result tend to be less reliable. 
With relays the familiar quotation "You get what you 
pay for" is particularly true. 

Reed relays 
Reed relays are essentially a development of the relay 

to increase the reliability and speed of operation. The 
reed consists of two leads of sprung magnetic material 
encapsulated in a glass envelope as shown in Fig. 4. 
The leads have contact faces, usually of diffused gold, 
which are brought together by the action of an external 
magnetic field. The reed therefore is simply an en- 
capsulated contact, and the contact operation is 
illustrated in Fig. 5. 

Reed switches can be purchased as contacts for use 
with permanent or electromagnet systems. For example 
reeds are commonly employed for proximity applica- 

Sealed glass envelope Magnetic material 

Diffused gold contact face 

Fig. 4: Reed relay contacts. 

I 

(a) (b) 

Contact closed Contact open 

Fig. 5: Reed re /ay operation. 

tions in conjunction with permanent magnets. Generally 
however they are used in conjunction with separate 
coils which are for printed circuit mounting or in com- 
plete encapsulations. One or more coils are employed to 
switch the relay and by changing the coil polarities logic 
functions can be achieved. One or more reeds are em- 
ployed and changeover configurations are available. 
Thus a complex system of reeds and coils can be built 
up. 

The design of reed relay assemblies is easily achieved 
since reed parameters always quote the minimum or 
just- operate ampere-turns (AT) required to switch the 
contacts. Average values of AT are from 20-50 for 
small reeds 1.5in. long to 70 -150AT for 3in. power 
reeds. Thus a 100AT reed requires a coil of 100mA 
current and 1,000 turns to just operate the switch. 
Wound coils on printed circuit bobbins are also avail- 
able suitable for 12V circuits and have resistance values 
from 5000 to 2kQ. 

Reed contacts are rated for maximum current and 
voltage but the maximum power for reliable operation 
is considerably lower than conventional relays. Typical 
maximum power ratings are 3 -10W for small reeds and 
10-20W for the larger types. Again, operation well 
below the rated power level gives a considerable increase 
in life expectancy. Generally breakdown voltages are in 
excess of 400V and the maximum current ratings 
are 0.25 -1A. 

The principal advantages of reed relays are their 
long switching life of 108 operations and the speed of 
switching. Typical turn -on time is from 1- 2msecs with 
turn -off times of the same order. Reed switches can 
therefore be used for switching at up to 2kHz rates. 
Another important advantage, particularly in logic 
circuits, is the lack of switch bounce. 

Reeds and relay assemblies are now readily available. 
Individual reeds vary in price from 4s. to £1 whilst coil 
assemblies vary in price from 6s. to £1. Complete 
encapsulations including a magnetic shield range from 
£1 to £4. 

Mercury wetted relays 
Mercury wetted relays are designed for extremely 

reliable systems where the characteristics of high speed 
switching and lack of switch bounce are required. 
Lifetimes in excess of 108 -1010 operations can be 
achieved and this is due to the construction which 
continually "wets" the contact surfaces with mercury 
by capillary action. These devices are available for 
operation between 6V and 50V supply voltages and cost 
from £3 to £5. A disadvantage results from the limita- 
tions in mounting, since for the capillary action to 
operate they must be mounted vertically. 

Meters 
Meters are devices which convert electrical power 

into a mechanical force which is counterbalanced by a 
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Moving coil 

-Hair spring 

Magnet / 
Hair spring 

Fig. 6: Basic moving -coil meter construction. 

spring movement. The physical movement of the coil 
is used to give an indication on a dial. As moving -coil 
meters are by far the most widely used type only these 
will be considered here. 

Figure 6 illustrates the essential components of a 
moving -coil meter. A coil is suspended in a strong 
magnetic field produced by a permanent magnet. The 
bearings are often jewelled and movement of the coil 
is prevented by a coil spring. When the coil is energised 
by a direct current flowing through it, a rotational force 
is exerted on the coil due to the interaction of the perma- 
nent and electromagnetic fields. This force is opposed 
by the torque characteristics of the spring and in 
consequence the accuracy of reading depends upon the 
linearity of the force -displacement characteristics of 
the spring. As springs generally have a linear relation- 
ship between force and displacement moving -coil 
meters have a linear scale reading. It can be seen there- 
fore that moving -coil meters are direct current meters 
since it is direct current which is linearly related to the 
mechanical force exerted upon the spring. 

The ideal moving -coil meter should have an absolute 
linearity between coil current and scale reading and the 
range of current measured should be as large as possible. 
Also the time taken for the meter to arrive at a stable 
reading should be a minimum. In order to achieve the 
ideal meter the suspension system of the coil would have 
to be frictionless and the permanent magnetic field 
should be uniform and radial. The reading accuracy 
and range of an instrument are largely determined by 
the physical size of the scale over which the pointer 
moves. This is physically limited by the size of the meter 
and the pivot and suspension system. But in any event 
as the scale is linear, accuracy at the low end of the scale 
is essentially less than at the top end. 

The speed in which a reading is obtained is also 
important especially since a force instantly applied to a 
coil inherently results in an oscillation of the spring 

Zero adjuster arm 

Magnet system -_ 
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Pointer 

Scale 

Coil with damping band 

Fig. 7: Exploded view of moving -coil meter. 

R 

RM 

Fig. 8: Meter modifications to measure (a) d.c. voltage and 
(b) direct current. 

system. Thus practical meters have damping systems 
which are designed to give critical damping. This is an 
oscillatory condition in which stability is achieved in a 
minimum time. If the movement is overdamped then 
the pointer moves slowly and creeps up to the final 
reading, whilst underdamping results in the pointer 
swinging about the final reading. 

Most of these limitations have been reduced to minute 
proportions by the practical meter design shown in the 
exploded view of Fig. 7. The magnet has a strong 
radial field and is generally of Al Ni Co, whilst the 
spring and coil system is light with little inertia or 
friction. Damping is by air vanes, magnet systems or oil 
dash -pots. Scales are physically limited in size and 2 to 
5in. is general but 10 to 20in. can be achieved. To 
improve reading accuracy mirrored scales are used. 
However the basic limitation due to linearity remains, 
and a reading accuracy of 1 % of the full scale value is 
only possible with high quality meters. 

All moving -coil meters are basically direct current 
operated and the current required by the coil to give 
full -scale deflection varies from 10µA to 10mA for 
average meters. Most however are within the range 
501.1A to 1mA. This basic current determines the quality 
of the meter since moving -coil meters can be used for 
the measurement of most electrical quantities provid- 
ing a direct current in the above range is present. 
By using resistors as shown in Fig. 8 the meter can be 
used to measure d.c. voltage and current, whilst the 
addition of a rectifier enables the meter to read a.c. 
voltage and with a transformer alternating current. 

The resistors R., and Ra for d.c. measurements can be 
calculated from the following formulae: 

Vdc, 
Ry = Ìm - Rm 

where V&.e. is the full scale voltage reading in volts, 
Im the basic meter current in amps and 
Rm the meter coil resistance. 

Im Rm 
Rs (Id. c. Im) 

where Id.e. is the full -scale current reading in amperes. 
The quality of a meter is dependent upon the current 

for full -scale deflection and the figure of merit quoted 
on most universal meters is derived from the series 
resistance required to measure d.c. volts; and is stated 
in ohms /volt. Thus from the formula a 504A meter 
requires 1/50 x 10-6 or 20,000fuIV total series resistance, 
whilst a 1mA meter requires 1/1 x 10-8 or 1,00012 /V series 
resistance. Inherent meter resistance (Rm) reduces with 
figure of merit and is of the order of 10012 for 1mA 
meters to 1 kfi for 501LA meters. 

TO BE CONTINUED 
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Tr. 4f//E/ 
Iiq..,, 

IVI 

Bart 

i'ñáll'i 
nonnmmnr,. 1JIn., AND 

STABILISEIYPOWEOACKS 
The mart economical method of running tranele- 
torleed equipment from A.C. mains. Power radio°, 
record players, ate. Mark 1 model: replaces all 
9 volt batteries. Price only 86 / -, p. 8 p.15/-. Mark 2 
model: output 6, 74 and 9 V. STABILISED, nicking 
It ideal for running Hi -F1 and test gear and casette 
type tape recorders. Price only 86/ -, p. & p. 5 / -. 

SURPLUS BARGAINS HEAVY DUTY 
ACCUMULATORS 
Type 1 (6 volt) 40ÁH. In metal cabinet. Size approx. 
10 x 9 x Sin. Complete with output socket, carrying 
strap. Brand new and unwed. Worth £10 each. Our 
Price 65/ -, carriage and insurance 16/ -. 
Type 2 (6 volt) 16AH. In sturdy wooden cabinet with 
carrying strap. Worth 47 each. Brand new and boxed, 
only 82/6 each, p. & p. 12/6. 
FIELD TELEPHONES 
Type F. Homed In a portable wooden case. Ideal for 
indoor /outdoor communication up to 10 miles. 
Absolutely brand new. Price only 16.19.6 per pair 
carriage and Insurance 15/ -. 
19 Bet Headphones and Mike. Not new but in working 
order. Only 7/6 per set, p. & p. 4/6. 
Tannoy Mikes. Ae new 9/6 each, p. & p. 3/6 (heavy 
duty, ideal for P.A. work). 
High Quality moving coil headphone. and mike. 
Brand new, only 17/6, p. & p.15/6. Suitable for most 
applications (coed approz. £3 per pair). 

Act TYPES OA 

SCIENTIFIC & 
ELECTRON IC 

QUI PM EN T 

Pleue let us know what you have in single items or 
large quantities. Bend B.A.E. We will send you an 
offer by return. Alen required are all types of electric 
motors. Dynamotor*, rotary convertors. All optical 
equipment, lenses and prisms etc. 

TRANSISTOR SALE 
O(A4 1/6 each, p.p. 4d. Three for 5/- post free. 
0072 1/6 each, p.p. 4d. Three for 5/- poet free. 
0071 1(8 each, p.p. 4d. Three for 4/6 poet free. 
0C46 1/8 each, p.p. 4d. Three for 8/6 poet free. 
0081 2/- each, p.p. 4d. Three for 5/- post free. 
A0128 2/- each, p.p. 4d. Three for /- poet tree. 
BST 95a 3/6 each, p.p. 6d. Three for 10 /- poet free. 
BC108 /107 4/6 each, p.p. 4d. Three for 12 /6 poet free. 
2N706 2/6 each, p.p. 4d. Three for 6/6 poet free. 
2E2926 2/- each, p.p. 4d. Three for 61- poet free. 
B8Y27 300 mice eWcon 7/6 each, p.p. 4d. Three for 
11 poet free. ,ßß 

AI 
4 ECOMMUNICATIONS 

Ll.ten to the thrill. f BAND REC. Aircraft Pilots and 
Airports at work. Also Civil Dept., Fire and Ambu- 
lance services. Gas and electricity dept.. Ideal for 
receiving 2 meter amateur.. Giver super reception 
within the range of all trausmteeions. A fully tran- 
sistorised receiver covering 97- 147mc /e VHF 
broadcasts. Robust attractive 2 -tone finish metal 
cabinet rire approx. 7 x 4 x 4in. Operates from a 
9 volt internal battery. Speaker or earphone output 
plus chrome telescopic aerial. Only 19.19.6 carr. and 
Insurance 1016 C.W.O.or C.O.D. 

FT 
GENERAL 
V.H.P. 

STANDARD D 
Fresh stocks have ar- 
rived at last. In a far 
superior condition to 
telephone. advertised 
previously. Complete 
with Dial, Magneto, 
Cradle Bell etc. Also 
detail. on how to con- 
nect the telephones. 
Thousands already 
sold. Price 87/6 each. 
P.p. 716. Two phones 
14 poet free. 

ESK TELEPHONE 

RUN YOUR 19 BET TX /RI FROM AC MAINS 
We manufacture a brand new unit ready to operate 
all 19 set Tram /Rec. direct from the mains. Com- 
plete ready to plug In with full connecting instruc- 
tions. Contained In an attractive steel cabinet. 
Price 26.10.0, care. & Incur. 10 / -. Receiver version 
only, 24.10.0, care. & Insure 5/ -. 

38 Bridge End, Meadow Lane, Leeds 1 

Open 9 a.m. to 6 p.m. weekdays and Saturdays. 
All goods advertised available for Inspection and 
demonstration. The North', newest walk -round 
Scientific and Electronic Store. 

PRECISION PANEL METERS 
Brand new, boxed and fully guaranteed. With 
fixing nute and bolts. Sise approx. 34m. square. 
0.600 volts POD. A. rued by leading laboratories. 
Ex- stock, only 80 / -, p. & p. 5/ -. Two for 66/- poet 
free. 

HEAVY DUTY POWER SUPPLY 
UNITS 

Bulk Purchase. Famous manufacturer. Must have 
coat nearly £40 each. Input 200/250 volts 50c /e a.c. 
Output 250 volts d.c. at approx. 175 m.a.6.3 /12 volts 
at approx. 4 amps a.c. Robust metal rack mounting 
cabinet, rise approx. 19 x 15 x Sin. Price only 85/-, 
carriage and insurance 16/ -. All units are fully fined 
and metered. 

TANK AERIALS 
Fully interlocking copper plated rote. One foot 
sections. Ideal for car or scooter aerial.. Will make 
excellent dipoles. Six sections for only 4/6, p. & p. 
1/6. 12 sections for 10/- poet free. 

PRICE 
COMMUNICATION 

UraillaWAL1227-FIE 
QUIPMENT 

EX-GOVT PN° CDr%ll/E/PC/qL 

What have you for sale In tine line. Anything con- 
sidered. Send S.A.E. with detail.. We will send you 
an offer by return. 

QDM 

An electronic unit capable of controlling electrical 
equipment up 8000 WATTS. 

ratus. Gives 
fingertip 

wave of 
control from aero to full power. Suitable for the 
control of electric motors of up to 2 hp. Suitable for 
controlling all types of lighting. Maker an Ideal dim- 
mer unit with no loes of power. Will control up to 
3 K.W. Heater.. Ideal for fine control of Lathes, 
Power Toole, Conveyor belts, pumps etc. Contained 
in a robust metal cabinet, attractively designed, 
with matching control panel. See approx. 6 x 6 x tin. 
New design make. possible full wave control. Not to 
be confused with earlier half wave thyrirtor units. 
Now employe the latest electronic techniques. Ideal 
for all Industrial application.. Price 29.19.6. 
Carriage and Insurance 10 / -. 

TYPE 
T.R. 

Brand new fully transistorised and fully portable 
Communications Receiver. Specifications: 4 complete 
ranges 660 K /ce. to 30 M /ce, covering all amateur 
bands, shipping and trawler bands, and broadcast 
band. A highly efficient double tuned superhet, 
comprising R/F aerial tuning section. A.V.C. and 
built in B.F.O. Ideal for fixed or mobile reception. 
With speaker and headphone output. 2 -tone crackle 
finished robust steel case of pleasing modern design. 
81.e approx. 9 x 7 x Bin. British manufacture . Due 
to bulk purchasing we can offer these excellent 
receivers at less than half their normal worth. 
Complete with handbook, 210.10.0, carriage and 
Insurance 16/ -. Headphones if required 17/e extra, 
2/6 p. & p. 

MORSE PRACTICE 
OSCILLATOR SET 

Complete with "Hints on Learning 
Morse" manual. Fully Transistorised, 
19/8, p. & p. 3 /6. 

TRANSFORMER BARGAINS 
Absolutely Fully Guaranteed. Inter- 
leaved and impregnated. Input 200 -250 
volte 60 c.s. 
UPRIGHTMOUITING (fully shrouded) 
Type 1. 260 -0 -260 60 mea. 6.3 v at 
2 amps. 0.- 5. -6.3 volta 2a. 21 / -. 
Type 2. 250 -0.250 v 100 mA 6.3v 4a 
0.6.6.3v at 4a.8á/ -. 
Type 

9v la. -3 
0v at 140 ma. á'3v 4a. 

Type 4. Sb0 -0 -350 at 160 ma. 6.3v 4a. 
0.5. 6.3v at 4a. 46/6. 
Type 6. 426 -0426 at 220 ma. 6.3v 4a. 
0.5.6.3v at 4 amps. 72/6. 
Type 6. 460 -0.450v at 260ma. 6.3v at 
4a c.t. 5v at 4a. 85 / -. 
Postage, packing and insurance 6/- 
on each. 
Filament and Translator Power Pack 
types. 6.3v leis 7/6. 6.3v 2a 8/6. 6.3v 
at 3 amp 10/6. 6.3v at Sa 19/11. 12v 
la 8/6. 12v 3 amp 19/11. Postage and 
Packing and Insurance 2/6 on each. 
CHARGER TRANSFORMERS 
0 -9 -15 volta 14 amp,, 12/6; 3 amts, 
17/6; 6 amps. 24/ -: 6 amps, 56 / -; 
8 amps, 82/6. Postage and packing 3/6 
on each. 
AUTO TRANSFORMERS (STEP UPI 
DOWN TYPES) 
0 /110 /120v. 200.230 2150v 50 -100 watts 
15/ -. 160 watts 27/6. 260 watt. 47/8. 
500 watts 96/ -. Postage and packing 
6/- on each. 

SNIPS 
METER TEST 

KITS 
Comprising insulated leads 
and test probes. Insulated 
croc clips and meter terminal 
connectors. Price only 8/11 
per set. P.p. 1 /1. 

CONSTRUCTORS' 
PARCEL No. 1 

Twelve assorted working 
tramiatore. 60 resistors. e 

assorted pots. 1 emoothing 
choke.3 allicon rectifiers. Two 
multi -plug. and sockets. 1 

5 -ft. rod aerial. 2 Jack plugs. 
3 mike Inverts (moving coil). 
6 useful condenser., including 
electrolytic.. All for only 16/ -, 
P.P. 

NEW 
CATALOGUE 

Our latest catalogue is now 
available with many interest- 
lag Items for the constructor. 
Price 2/6 per copy. 

Khord Hi -Fi 
Solid State 

Amplifier 
10 watts continu- 
ous output. 15 
watt. Muele. Out- 
put to 3-16 ohms 
impedance. Freq. 
Response +2dB 
20 -20 000 c.p.s. 
Distortion at full 
power < 0.15% 
Complete with 
pre-amp main 
amp and power 
unit all self con- 
tained. 6 position 
selector switch 
for all types of 
input. Mains in- 
put 200/250 volts 
60 c/a. Attrac- 
tively housed In a 
compact metal 
cabinet sire 
approx. 9m. 
Sin. x 151n. Die - 
tingulehed con- 
trol panel. Full 
tape monitoring 
facilities. Sup- 
plied factory 
built with full 
12 months 
guarantee. Only 
124 gnu. Carr. 7/8 

1OP 
SPECIAL 

BAND 
These well made superhet Radios were made for 
he Govt. by a well known manufacturer. Valve 

e up: 6K8, 6K7, 6Q7, and 6V6. Freq. coverage 
rings in Top Band Amateurs, Marine, Aircraft, 
W. Slow motion tuning. Built Power pack for 
volt operation, but easily converted for mains use. 
ntained in a robust cabinet with a built -in high 

nasty loudspeaker. Few only as new. Price 14.19.6, 
rr. & insurance 10 6. 

TOHING P.B.U. For 81132 and 1392 Receiver*. 
Only 18.10.0 each, carriage 10 / -. Absolutely brand 

cw in maker's cartons. 

w '/R /SEA 
RESCUE 

reays /,eye. 
Compact VHF Tram. /Rec. Fits in the pocket. 
Consists of Mire ?Speaker, amplifier. aerial. 
transmitter and receiver. Were made to 
operate up to 100 miles depending on terrain. 
Operates from dry batteries. Completely self - 
contained. Coat Govt. over ¿50 each. Regula- 
tion state must not be operated In UK so 
please mention 'For Dismantling purposes 

only" when ordering. Price 18.10.0 
each, p & p. 10 / -. Two sets for 
26.0.0, poet tree. Four sets 59, 
carriage tree. Bulk sale of 10 seta 
215, carriage £l. Export enquiries 
invited. 

-Ts^- 
FIT/LT BATTERY ELIMINA- 
TOR. All dry battery elimina- 
tor else 6 x 4 x 21n. Replaces 
all batteries at 1.15v. and 90v. 
Price 66/ -, P. & P. 5/-- 
SPECIAL HT/LT for running 
Surplus Radio equipment. 
Output 150v. and 3v. Will run 
the 38 set, 46 set and Iota of 
other.. Price 69/6, P. & P. 6/ -. 

FANTASTIC MINI -KHORD IN- 
TEGRATED AMPLIFIER. A gen- 
eral purpose ö watt traneltorieed 
amplifier. Freq. response 30- 20,000 
c /s. Independent base and treble 
controls. Input tor Hie., Gram. and 
Tape. 3 -15 ohm. output. Bise 10 x 
S o Sin. Attractive lacia. Price built 
up and tested with 12 months guar- 
antee 17.19.6, care. & fns. 10 /6. 

MINIATURE 
TRANSISTORISED 
B.F.O. UNIT 
This le a miniature transis- 
torised B.F.O. unit (tunable) 
that will enable your set to 
receive C.W. or B.S.B. recep- 
tion. Compact. Single hole 
fixing. The small unit will fit 
anywhere. Ideal for all 
Ex -Govt. Communication 
Receiver* and most Com- 
mercial Types. Complete with 
fitting Instructions. 49/6, poet 
free. 
19 SET CONTROL BOXES 
Brand new and boxed 10 / -. 
p. & p. 6/-. Two for 27/6 Pmt 
free. If purchased with 19 Bet 
phones and mike, deduct 6/- 
from total. 

MINIATURE MOVING COI, 
SPEAKERS. 141n. dia. Only 8/6 
each, p. & p, 1 /6. Two for 8/S port 
tree. 4 for 16/- poet free. 
12 VOLT HEAVY DUTY DPDT 
RELAYS. High current double pole 
contacts plus auxiliary low current 
contacte 12 or 24 volt operation. Up 
to 20 amp handling capacity. 
Worth nearly £S. Make ideal aerial 
changeover unite, car, or house 
burglar alarms, switching relays. 
Size only 3 x 2 x 21n. Price 17/6 
each, p. & p. 2/6.2 for 80 /- post 
free. 
RECTIFIER SALE 6/12 volt full 
wave bridge. 4 amps. Brand new 
manufacturera surplus only 4/6 
each, p.6 p.116.2 for 10/- poet free. 

ataGLOBE SCIENTIFIC LTD 
Mail orders 
only to 

DEPT. P.W. 24 I!AWOODS YARD, MARSH LANE. LEEDS 9 
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M. & B. RADIO 
15e HUNSLET ROAD, LEEDS LS10 1JQ 

Telephone: 0532 -35649 
R210 RECEIVER. Modern 14 miniature valve 
receiver. 2- 16Mc /s in 7 bande each 501n. film strip 
scale. 10 /100Kc /s atad calibrator. BFO. CW 
filter. Internal 24V peu. Supplied c/w handbook 
and home -made mains peu. 830, carr. 25/ -. 
VRF MOBILE TXIRX. Miniature valve trans- 
receiver with 12V transistor power unit. Double 
conversion receiver. Xtal controlled but easily 
converted to tuneable. High or low band models 
(2 or 4 metres). Please state which when order- 
ing. Positive or negative earth. Supplied c/w 
circuit and notes. TESTED 29.10.0, carr. 27/6. 
TRANSISTORISED 2 -METRE CONVER- 
TERS. 2 RF stages. Various IF frequencies. 
Please state preference when ordering. 27.15.9. 
plus 5/- Pp. 
12 VOLT TRANSISTOR INVERTERS. Gives 
240V DC at 40 watts. Ideal for caravan fluorescent 
lighting. 86, plus 7/6 pp. 
Various other transistor Inverters. Please send 
SAE for details. 
Radiotelephone press to talk microphones. 
Used. 5/ -. Dios 2/- pp. 
Spring loaded mobile whip base sections. 
Chrome finish. Brand new. 6/6. plus 1/6 pp. 
GRANADA 4. Transistor amps in cabinet with 
speaker. Tested. 62/6, plus 7/6 PP. 
GPO Telephones with dial. 17/6, plus 6/- pp. 
Modern style telephone 42/8. plus 6/- PP. 
QQV03/10 e/- tested. QQVO6 /40A 37/6 tested. 
800piv 16 amps silicon diodes on heat sink. 6/ -. 

EV126 2/8. 2 x 0C35s on heat sink. 10 / -. CC.% 
on small heat sink 5/ -. 1/- pp. 
STETHOSCOPE HEADSETS. Brand new. 
Ideal for stereo or mono. Low imp. 27/6. plus 
3/6 pp. 
2 -METRE TRANSISTOR P.A. 87.10.0. 

Transistor amplifiers, modulators, mic pre - 
amps. VHF transmitters. Scopes. Aerials. 
Valves. Etc. 

LISTS 6d, plus SAE. 

SHOT -WAVE H.A.C. R 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 30 years for Short -Wave Equip - 

suent 
of quality, "H.A.C." were the Original 

ppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1969 RANGE 
One -valve model "DX ", complete kit -price 56/6 
(Postage and packing 3/6). 
Customer writes: -"Definitely the beet one -valve 
S.W. Kit available at any price. America and 
Australia received clearly at good volume." This 
kit contains all genuine short -wave components, 
drilled chassis, valve accessories and full instruc- 
tions. Ready to assemble, and of course, as all our 
products -fully guaranteed. Full range of other 
s.W. kits still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mail order only.) 
Send now for a descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

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 
IMITED 
ENTERPRISES 

L 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Model Radio /TV 

1969 List now 
available at 2/- 
plus postage 

From 

Address 

If list is required 
indicate with X 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 

MAIL ORDER ONLY (July PW) 

WEYRAD 
COILS ft 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 0C45) P51/1 (For AF117) 5/7 
2nd I.F. Transformer P50 /2CC (For OC45) P51/2 (For AF117) 5/7 
3rd I.F. Transformer P50 /3CC (For OC45) P50 /3V (For AF117) 6/- 

Rod Aerial 
Driver Transformer 
Output Transformer 
Printed Circuit 

RA2W 12/6 
LFDT4 /1 9/6 
OPTI 10/6 
PCA1 9/6 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" 
Components for several receivers are available, including the following for the "Clubman ". 

T41/1 E 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 

CIRCUITS 

Details of these and our other components are given in an illustrated folder which will be supplied on 
with 4d. postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

request 
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o MONTHLY 
NEWS FOR 
DX LISTENERS 

THE days seem to fly by and we are now in the 
summer season here in the Northern Hemisphere. 
With summer conditions the best DX is found 

during night hours and early morning. So set your 
alarm clocks for 0400 and you may get some good DX 
on 11, 9, 7, 6, 5, 4 and 3MHz. But during the day 
you'll find 25, 21, 17, 15 and 11MHz swamped by 
R. Liberty, R. Free Europe plus the whole Russian and 
Iron Curtain jamming network working overtime, 
together with R. Moscow, The Voice of America and all 
the high power stations. So sleep at day and DX at 
night. Now on to the propagation predictions for the 
summer months. 

West Africa: 0800- 1600 21, 17 and 15MHz; 1600 -1800 
21, 17, 15 and 11MHz; 1800 -2000 21, 17, 15, 11, 9, 7 

and 6MHz; 2000 -220017, 15, 11, 9, 7, 6, 5, 4 and 3MHz; 
2200-0200 15, 11, 9, 7, 6, 5 and 4MHz; 0200 -0400 11, 

9, 7, 6, 5, 4 and 3MHz; 0400 -0600 15, 11, 9, 7, 6,5 and 
4MHz; 0600-0800 17, 15, 11 and 9MHz. 

South Africa: 0800 -1600 21 and 17MHz; 1600 -1800 
21, 17 and 15MHz, 1800 -2000 21, 17, 15, 11, 9 and 
7MHz; 2000 -2200 17, 15, 11, 9, 7, 6, 5 and 4MHz; 
2200 -2400 15, 11, 9, 7, 6 and 5MHz; 2400-020011, 9, 7, 

6 and 5MHz; 0200 -0400 9, 7, 6 and 5MHz; 0400 -0600 
11, 9 and 7MHz; 0600-0800 21, 17 and 15 MHz. 

East Africa: 0600 -1600 21, 17 and 15MHz; 1600 -1800 
21, 17, 15, 11 and 9MHz; 1800 -200017, 15, 11, 9 ,7 and 
6MHz; 2000 -2200 15, 11, 9, 7, 6, 5 and 4MHz; 2200- 
2400 11, 9, 7, 6 and 5MHz; 2400 -0200 11, 9, 7 and 
6MHz; 0200 -0400 11, 9 and 7MHz; 0400 -0600 17, 15, 
11 and 9MHz. 

South Asia: 0600 -1400 17 and 15MHz; 1400 -1600 17, 
15 and 11MHz; 1600 -1800 17, 15, 11, 9 and 7MHz; 
1800 -200015, 11, 9, 7, 6, 5 and 4MHz, 2000 -220015, 11, 
9, 7, 6, 5, 4, and 3MHz; 2200 -2400 11, 9, 7, 6, 5 and 
4MHz; 2400 -020011, 9, 7 and 6MHz; 0200 -040011 and 
9MHz; 0400 -0600 15 and 11MHz. 

South East Asia: 0600 -1200 17MHz only; 1200 -1400 
15MHz only; 1400 -1600 17, 15 and 11MHz; 1600 -1800 
17, 15, 11 and 9MHz; 1800 -2000 15, 11, 9, 7, 6 and 
5MHz; 2000 -2200 11, 9, 7, 6 and 5MHz; 2200 -2400 
11 and 9MHz; 2400-0400 11MHz only; 0400 -0600 
15MHz only. 

East Australia via Asia: This circuit is rather un- 
predictable in results, the official forecast reads as 

follows: 1600 -1800 on 11MHz only; 1800 -2000 9MHz 
only; 2000 -2200 11 and 9MHz; 2200 -2400 15 and 11 

MHz. But signals have been logged via this route 
round about 0700 on 21 MHz and 0900 on 15MHz. 

West Coast South America (South of Peru): 1200 -1800 
17MHz only; 1800 -2000 21, 17 and 15MHz; 2000 -2200 
21,17,15 and 11 MHz; 2200 -240017, 15, 11 and 9MHz; 
2400 -0200 15, 11, 9, 6, 5 and 4MHz; 0200-0400 11, 9, 6, 
5, 4 and 3MHz; 0400 -0600 11, 9, 6 and 5MHz; 0600- 
0800 9MHz only. 

Those were the propagation predictions as supplied 
be Cable and Wireless, London. 

Times Frequences 

in GMT in kHz 

THE BROADCAST BANDS 

Christopher Danpure 
The other day I received a very nice letter from Mr. 

P. J. McNamara concerning a new Shortwave Listeners' 
Club which has just opened. The name of the club is the 
"Limerick City Short Wave Radio Club ". They publish 
a very well produced monthly bulletin which as well as 
giving DX tips also has tips on such things as how to 
report correctly to a station for a QSL card. The cost 
to receive the club bulletin for 1 year is 7s. 6d. and 
membership is open to all SWL's anywhere in the 
world. The address to write to for further information 
is Limerick City Short Wave Radio Club, 7 Colbert 
Park, Janesboro, Limerick City, Ireland. 

Now on to this month's DX and SWL's tips. 

ASIA 
North Vietnam: R. Hanoi has been heard closing at 

1700 on 15,018 in Vietnamese irregularly. This station 
does QSL and sends out schedules and information 
about N. Vietnam, I believe, and according to loggings 
this station is not using directional aerials for this 
frequency. 

AFRICA 
Ghana: External Services, R. Ghana, Accra is now 

beaming its English service to Europe from 2045 -2215 
on 15,285 according to Limerick City S.W. Club 
Bulletin. 

Liberia: R. Station EL WA has been heard closing at 
2200 in English on new frequency of 9,760 according to 
Limerick City S.W. Club Bulletin. 

NORTH AMERICA 
USA: R Station WNYW is now on the following 

schedule. To Europe from 1600 -1830 on 21,525; 1600- 
1820 on 15,440; 1830 -2130 on 17,760; 1900 -2140 on 
15,4.40. To Africa from 1600 -1850 on 21,580; 1850 -2140 
on 21,525. To Caribbean and the Americas 1600 -2145 
on 17,845; 2140 -2145 on 21,525, 15,215 and 15,130; 
2145 -2150 21,525, 17,760, 15,215 and 15,130; 2150-0020 
on 21,525, 17,835, 17,760, 15,215 and 15,130. Many 
thanks for this tip to Mr. C. M. Pearson in Epsom, 
Surrey. A good fresh item. 

EUROPE 
Switzerland: The Swiss Shortwave Service, Berne is 

now on the following schedule until September 7 for its 
English programmes. 0700 -0800 (daily) on 11,775 and 
9,590; 0700 -0800 (weekdays only) on 9,535 and 6,165; 
1000 -1100 on 21,520, 17,795 and 15,305; 1130 -1230 on 
11,865 and 9,665; 1315 -1415 on 21,520, 17,845 and 
15,135; 1500 -1600 on 17,830 and 15,305; 1815 -1915 on 
17,795 and 15,180; 1930 -2030 on 11,865 and 9,665; 
0130 -0230 on 15,305, 11,715 and 9,535; finally 0445- 
0545 on 11,715 and 9,720. Well that's about it for this 
time. Deadline for all those DX -logs is May 20th. So 
until next time good listening and 73s. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

FiVEN those with a piece of wet string and a 
cat's whisker must have heard DX this month 
on the amateur bands. It was uncle David's 

month for draping the ageing eardrums around 10 
metres, and cor, wasn't it lively up there? Must have 
been purgatory for the owners of beams, wondering 
which way to point the darned things for fear of 
missing something good in the other direction. Using 
just one vertical in the loft raised all five continents 
at the same time. The citizens band, too, was really 
humming with a collection of the most amazing call - 
signs and conversations you could think of. Incident- 
ally, if "Big fat mumma" somewhere in Brooklyn 
reads this, you owe me thirty bob for a new front 
end and I strongly disagree with your remarks con- 
cerning women in the summer. 

The other end of the spectrum didn't fare too well 
with me, but logs received indicate that the DX 
was there, so it must be me. Certainly one could 
log quite a large number of W stations in the 3.8 
to 4MHz segment, but apart from this there didn't 
seem much about, discounting EUs. 

Nigel Thornley (Northamptonshire), tells tales of 
a strange noise which blanketed 20 metres but no 
remarks from any other sleuths. (It's like that most 
evenings on 160 anyway). Only a very small number 
of logs for the l.f. bands but a large number cashed 
in on the 10 metre openings. 

LOGS LOW 
Successful ingredients for an r.f. topband cake 

coming up. Take one B40 receiver, 175ft. of wire 
and poke in the terminal marked "antenna ". Oh 
yes, put the head of one R. Moore (Dorset) between 
the headphones and you get- GC3ULZ /P, 
GD3VMQ, GM3FXM, GW3WBU /P, OE3KIW, 
OKITH, OK1VC, OK1KVW, OK2BFI, OK2PCN, 
OK3CJV, OK3YBE, OLIAKG, OL2AIO, OL5ALY, 
PAQ CC, TA2E, ZB2AY. Most of these on c.w. 

Rumours that a GM station has been known to 
"drop in" for a chat on the Verulam 160 -metre club 
net. Cynics should QRX Saturday nights around 
2230 BST on 1980 or thereabouts. 

Christopher Lamb (Dorset) sends me hieroglyphics 
which turn out to be the best of his "heard on 80 
metres" log -KP4S, K2ISM, K2VOE, VE1AFY, 
W1ABC, W2BGG, ZL2GJ, ZL4II, ZL4JW. Wish I 
could hieroglyph like that. 

Bill Wright (Staffs) has an RG -1 and a 180ft. long 
wire. A fantastic log for 3.5MHz (that's the posh way 
to write 80 metres) all s.s.b.- CN8AW, CO2DC, 
CO2FA, CR4BB, EA8EX, EP2BQ, FG7XX, FG7TI/ 
FS7 (French St. Martin), HI8OSA, K1THQ, K2BZT, 
K4JN, KP4AST, KZ5WH, MP4TAF, MP4TCU, 
OD5BA, PJ7JC, PY7ASQ, PY7GV, TF3BV, TI2ES, 
VE1OW, VE2AYA, VE3AGW, VO1FG, VP2AA, 
VP9L, W 1 AP, W2AC, W5LHO, W8GZ, W9BV, 
WA3LFN, XE10E, XE3AF, YVISA, YV3RP, 
YV4DN, YVSBPG, ZB2BS, ZC4GM, ZL4LM, 
3AOCU, 4X4AS, 5AITN, 5R8A0 (Malagasy), 
6Y5CC, 9E3USA, 9HIBL, 9Y4LP, 9Y4MM. 

LOGS HIGH 
Congrats to Jim Baker who now wears a shiny 

new badge engraved G3YHB. Jim is now working 
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them instead of just listening, although he confesses 
to a spot of TVI teething troubles. On 20, he man - 
aged-CR6TP, CT2AK, 4X4AS, 7X2AL, 9K2BV; 
while 15 brought- OD5CX, TJ 1 AI. All with a PCR3 
and a Panda Explorer tx. 

O. Shaw (Yorks.), AR88D, 180ft. end fed went 
s.s.b. -ing on 20 for- EA8RC5, HC1SJ, HS1HS, 
HKOPKS, HK7UL, HZ1AB, IS1LIO, KG6AKR, 
TF3AP. 

D. Isaac (S. Wales) is 13 and has a homebrew 
(good lad) 4 -valve (what are they?) superhet. Sixty 
feet of wire and 20 metres produced-CR61V, EL2E, 
FR7ZG, HI5PW, HK3VO, KH6AFN, KP4CL, 
VK2AO, VK3TG, VK5MQ, VK7AZ, VK3RX, 
VK2AO, VK3TG, VK5MQ, VK7AZ, VK7RX, 
VO1CX, ZL1AGO, ZL2RC, ZL3QN, ZP5JB, 
ZSSJY, 3AOCU, 4X4IX, 5Z4KO. 

Robert Dinning (Ayrshire) sends a 15 -metre log 
plus a photograph of himself and his station (he's 
got more hair than me!). The line -up is HA350 plus 
PR3OX plus RQ1OX and a 380ft. long long wire 
with a Z -match on the end. All s.s.b.- CR6GA, 
CR7BO, HRIWSG, JX1OM, KZ5BU, MP4TCE, 
OHO NI, PX1JQ, VK2FU, VK2FA, VQ9GA, 
ZC4HS, ZD5R, ZE5JU, 9J2GJ, 9M2DQ, W1 -WO, 
VE1 -8. 

TEN METRES 
J. Moore (Leicestershire) reports great happenings 

on 10. The log to prove it reads -CR6CA, CR6IS, 
CR7IC, EP2JP, ET3REL, FG7XX, HK3VA, 
HK4AZX, HS3DR, JA1NVF, JA1OYT, JA2BVZ, 
JA3GFO, JA6BEE, K5CNZ /P/YV5, KR6EL, 
KR6JT, PY2EOQ, TL8GL, VK6KM, VK6NM, 
VK9BB (New Guinea territory), VS6AA, WA6GZZ/ 
AM, ZS1JC, ZS4AA, 4X4CY, 5A1TA, 5N2AAF, 
5N2ABG, 7Z3AB (Saudi Arabia), 9X5AA. 

G. Lawlor (Ireland) R1155 plus RF24B, 10 -metre 
dipole logged -CR6CA, EP2CF, ET3USA, FG7XT, 
HS3AL, MP4BHL, OA4OS, PY6WG, SVOWJJ, 
UH8UU, ZD8JW, ZS5KS, 5A3TX, 5Z4DW, 
6W8DY, 7Q7WW, 9H1BN. 

P. Cavil (Gloucestershire), .CR45 plus 65ft. end 
fed eavesdropped on- CE7DW, CP5ED, CR6CA, 
EL2BE, HS3DR, KV4AD, OD5AP, PY7EC, SV1AL, 
VE5CK, W4NMK /MM, YV5CPA, ZD3D, 5A1TK, 
5A3TX, 6W8DY, 9H1BG, 9J2DT which is pretty 
good for a t.r.f. 

R. Pusey (London, N.2), KW201 and 20ft. whip 
at 30ft logged this bunch on s.s.b. -CE3RR, CR6CA, 
HK3VA, HS3DR, JA3JAZ, JA6DCE, KH6GRW /P, 
KV4AD, KZ5JW, TU2BC, VK4HR, VK6KN, 
VP2BQ, VP8KD, VQ8CG, VS6AD, VU2DK, 
VU2OLK, YBOAAC, 8P6AH, 9G1BS, 9J2RV. 

NEWS 
Happenings for the month of June include: June 

5th-7th, special station from Edinburgh, callsign 
unknown; 7th-8th, National Field Day (start brush- 
ing up on your c.w. now); 22nd, 4 -metre portable 
contest; 29th, Mobile rally at Longleat, near War- 
minster in Wilts; July 5th-6th, topband contest; 
5th-6th, 2 -metre contest; 6th, South Shields mobile 
rally. 
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RADIO STETHOSCOPE 
Ruled way to fault find -traces signal from aerial 
to speaker -when signal ¢tope you've found the 
fault. Use It on Radio, TV, c 
amplifier, anything - com- 
plete kit comprises two special 
transistors and all part. inclu- 
ding probe tube and crystal 
earpiece. 29/8 -twin etetho- 
set Instead of earpiece 11 /- 
extra -poet and Ina. 2/9. 

MINIATURE 
WAFER SWITCHES 

2 pole, 2 way-4 pole, 2 way - 
3 pale, 3 way-4 pole, 3 way- 2 
pole, 4 way -3 pole, 4 way -2 pole, 
6 way -1 pole, 12 way. All at 3/8 
each. 36/- dozen, your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self- regulating 
temperature control. 10/- poet free. 

BATTERY CHARGER FOR NICADS 
This is in plastic case, size 6 x 4 x 31n. approx. All 
wired up with 3 core output lead and 3 core mains 
input lead. Contains mains transformer with 40v. 
260mA secondary and standard 200/240 primary. 
Also contains full wave bridge rectifier, neon 
indicator, wired up with resistors to charge 2 
Nlcad batteries simultaneously. Charge rates of 
60mA and 26mA respectively. Batteries up to 
60 volts may be charged. Price 89/6 each, plus 3/6 
postage and Insurance. 

MAINS TRANSFORMER SNIP 
Making a power pack for 
amplifier or other equip- 
ment? These transform- 
en have normal mains 
primaries (230 /40v.) and 
Isolated secondaries two 
types (1) 12v. 500mA at 
8/8; (2) 10v. 500mA at 
8/0. 

PPS ELIMINATOR. Play your pocket 
radio from the mains) Save fis. Com- 
plete component kit comprises 4 
rectifiers-mains dropper resistances, 
smoothing condenser and instruc- 
tion., only 616 plus 1/- poet. 

ELECTRIC TIME SWITCH 
Made by Smiths these are AC mains operated, NOT 
CLOCKWORK. Ideal for mounting on rack or shell 
or can be built into box with 13A socket. 2 completely 
adjustable time periods per 24 hours, 6 amp changeover 
contacts will switch circuit on or off during these 
periods. 59/6, post and Ins. 4/6. Additional time 
contacts 10 /- pair. 

NICAD RECHARGEABLE CELLS 
3.6V 500mA sise 15 a 1fin. die. type ref. DKZ600 really 
powerful will deliver 1 amp for hour. Regular price 32/6 our 
price 17/6 each. New and guaranteed. Other voltages available, 
single ¢ell 1-2V 6/6.6 cell 6V 29/6. 9 cell 10.0V 47/6. 

DRILL CONTROLLER 
Electronically changes speed from 

approximately 10 revs. to maxi- 
mum. Full power at all speeds 

by finger -tip control. Kit Includes 
all parts, case, everything and full 

instruction. 19 /8 plus 2/6 post and 
Insurance. Or available made up 

2918, plus 2/6 poet. 

WIDE ANGLE LENS FOR 
CLOSED CIRCUIT TV 

16mm. Made by the Swiss company, Kern Paillard. 
Tsar 1:2.8 f =76mm. Brand new in leather case 

which is less than half current list price. 

TIMED SWITCH OR 
MEMORY JOGGER 

H you are the forgetful type this can save you 
embarrassment. Pre -gettable up to 12 hours, 
operated by clockwork motor so can be used In 
oar or anywhere independently of the mains. 
Switch rated at 16A, 250V can control any type 
of alarm, 29/84. lees than half the current list 
price. Brand new and unused. 

KETTLE ELEMENT 

230/240V 1600 watt. 
Made by Best for kettles 
with 19 /r, in. dia. hole 
Including: Best, Becco, 
Chalfont, Davidson, Dim - 
ples, Grafton, Hawkins, 

Jurymaid, Mirroware, Monogram, Pifco, Bevo, 
Towen, Swan. Normally 32/6. Our price 16/- 
ploa 2/6 post. 

QUICK CUPPA 
Mini Immersion Heater, 950w. 
200/240v. Bolls hill cup In about 
two minute.. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. 19/6, 
post and insurance 1 /6. 13v. ear 
model also available. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and amplifies. 
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, PPS, 
PP7, PP9, and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor, 
condensers and Instruction. Real snip at only 
16/6, plus 3/6 postage. 

16 RPM GEARED MOTOR 
Made by Smith's Electric¢, these are almost silent 

normal to 240V 
very powerful. 

and the final shaft ,peed la 

16 r.p.m. 16/ -. Foot a Ins. 2/9. 

REED SWITCH 
Suitable for dozens of different applications, 
such as burglar alarms, conveyor belt switching. 
These are simply glass encased switches with 
can be operated by a passing permanent magnet 
coll. A special buy enables US to offer these at 
8/8 each, or 24/- a dozen. Suitable magnets are 
1/- each. 

THIS MONTH'S SNIP 

DEAC RECHARGEABLE BATTERY 
1.2V -2000 mAlhr. type (2000DKZ). Size 21n. dia. x fin. thick approx. Tre- 
mendously powerful, will deliver 4 amp for 1 hour. Regular price over £2 
each. Snip price 26/- each. NEW AND UNUSED. 

REPAIRABLE RADIOS 
7 transistor Key chain Radio In very pretty case, 
else 21 a 29 a ltln.-complete with soft leather 
zipped bag. Specification: -Circuit: 7 tran- 
slator superheterodyne. Frequency range: 
690 to 1600 Kc /s. Sensitivity: 6 my /m. 
Intermediate frequency: 466 Kc /s, or 455 
Kc /e. Power output: 40mW. Antenna: 
ferrite rod. Loudspeaker: Permanent mag- 
net type. 
These radios require attention. Circuit diagram 
is not available. Price only 17/6 each plus 2/9 
poet and insurance. 4 radios 63 poet free. 

LAST CHANCE FOR THIS BARGAIN 

%,lllliliA 

CASSETTE LOADED 
DICTATING MACHINE 

for only 99/6 
Battery operated and with all 
acmemories. Really fantastic offer 
a British made 831 outfit for only 
84.19.8, brilliantly designed for 
speed and efficiency-cassette 
takes normal spools, drops in and 
out for easy loading -all normal 
functions - accessorise Include: 
stethoscopic earpiece - crystal 

microphone has on/off switch -telephone pick -up -DON'T MISS THIB UN- 
REPEATABLE OFFER -BEND TODAY 64.19.6 plus 7/6 poet and insurance. 
Foot switch 18 /6 extra. Spare Cassettes at 4/6 each, three for 10/ -. 

THERMOSTAT WITH PROBE 
This has a sensor attached to a 12A switch by a 
141n.length of flexible capillary tubing- control 
range is 20 °F to 160 °F so it is suitable to 
control soll 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 com- 
bustion 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. 

MOTORISED CAM SWITCH 
Made by the famous meter company Chamberlain and 
Hookbam, these have a normal main 200-240V motor which 
drives a ratchet mechanism so geared to give one ratchet 
action per minute on a wheel with 60 teeth thus a complete 
revolution of the cam takes place in one hour. The cam 
operates 8 switches (6 changeover and 2 on/off time 480 
circuit changes per hour are possible). Contacts, rated at 16 
amps have been set for certain switch combinations but can, 
no doubt, be altered to suit a special Job. Also other switch 
wafers or devices can be attached to the shaft which extends 
approximately one inch. 47/8, p. d: Me. 4/6. 

HI FI BARGAIN 
FULL FI 12 INCH LOUDSPEAKER. This 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 load and 
Rhythm Guitar and public address. 
Flux Density 11,000 gauss -Total Flux 44,000 Maxwells - 
Power Handling 15 watts B.M.B. Cone Moulded fibre -Freq. 
response 30- 10,000 c.o.s.-specify 3 or 16 ohms -Main re- 
sonance 60 c.p.e.-Chasels Dlam. 12ln.- 1211n. over mounting 
lugs -BaBle hole llln. Diam.- Mounting holes 4, holes -tin. 
diem. on pitch circle 113 1n. diam.- Overall height 50in. A 86 
speaker offered for only 63.9.6 plus 7/6 p. d p. Don't miss this 
offer. 161a. 30 watt 67.19.8. 

Where postage is not stated then orders 
over 63 are post free. Below 89 add 2/9. 
Semi- conductors add 1/- poet. Over 81 
post free. B.A.E. with enquiries please. 

and tape recorders-- - 

MAINS MOTOR 
stn 1 Precision made - as 

used in record decks 

ideal also for extractor 
fan, blower, heater, 
etc. New and perfect, 
Snip at 9/8. Postage 

one then 

[ro 

3/- for B 
1/- for each one 

ret 

G % ordered. 
free. 

and 
over poet e. 

% INrRA-RED 
S(NSITIVE LAY 
FwOR ESC ENT 

SCREEN 

SNIPERSCOPE 
Famous war -time 
cat's eye" used 

for seeing In the 
dark. This is an 
infra-red Image con- 
verter cell with a 
silvercaeslumscreen 
which lights up (eke I1WRIí AOttt- a cathode ray tube) J t_/ hen the electron 
released by the 

Infra-red strike R. A go den opportunity for some 
Interesting experiments 7/6 each, poet 2/6. Data 
will be supplied with cells, If requested. 

AC FAN 
Small but very 
powerful mains 
motor with etln. 
blades. Ideal for 
cooling equip- 
ment or as extrac- 
tor. Silent but very 
efficient. 17/8, post 
4/6. Mounts from 
back or front with 
SBA screws. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven Items- Choke, 2 tube 
ends, starter, starter holder and 2 tube ceps, 
with wiring Instruction. Suitable for normal 
fluorescent tubes or the new "Groins" tubes for 
fish tanks and indoor plants. Chokes are super - 
silent, mostly resin filled. Kit A-15-30 w. 
19)6. Kit B -30 -40 w. 12 /e. Kit C--80 w. 19/6. 
Kit E-65 w 19 /6. Kit MF1 is for Sin., 9th . 

and 12in. miniature tube., 19/6. Postage on Kits 
A and B 4/6 for one or two kits then 4/6 for each 
two kits ordered. Kits O, D and E 4/6 on first 
kit then 3/6 for each kit, ordered Kit MF1 3/6 
on first kit then 3/6 on each two kits ordered. 

TELESCOPIC 
AERIAL 

or portable, car radio 
or transmitter. Chrome pla- 

ted -six eections, extends from 
74 to 47th. Hole in bottom for SBA 

screw. 7/6. 

MOVING COIL METER BARGAIN 
Panel meten are aiwaya being needed and they are 
jolly costly when you have to buy them in a hurry 
-eo you should take advantage of this offer: 'inn. 
moving coil flush mounting meters only 918. These 
are actually B.F. meters and cost about U each 
but If you don't want them for R.F. then all you 
have to do Is to remove-the thermocouple and you 
will have a 9-3 mA meter which you can make 
Into almost anything by adding shunts or aeries 
resistor. New and unwed. 

MINIATURE RELAY 
American make -630 ohm coil 20 -90 volt opera - 
tion -9 pole change over 4/8 each, 481- dos. 

THERMOSTATS 
Type "A" 16 amp. for controlling room beaten, 
greenhouses, airing cupboard. Has spindle for 
pointer knob.. Quickly adjustable from 30 -3O°F. 
9/6 plus 1/- post. Suitable box for wall mo 
6/ -. P. Si P. 1/- 
Type "B" 16 amp This ie a 17th. long rod type 
made by the lamons Bunvic Co. Spindle adjusts 

this from 60- 660 °F. Internal screw 
alters the setting so this could be 
adjustable over 80° to 1000 °F. Suitable 

for controlling 
furnace, oven 
kiln Immersion 

heater or to make game -stet or tiro 
alarm. 818 plum 2/6 post and Insurance. 

"D ". We call this the Ice-stat as It cuts In Type 
n out at around t.eeaing point, 2/9 amps. Has 
many uses one of which would be to keep the loft 
pipe. from freering, if a length of our blanket wire 
(16 yds. 10 / -) is wound round the pipes. 7/8. 
P. d P. 1/ -. 
Type "E" This le standard refrigerator thermo- 
stat. Spindle adjustments cover normal refrigera- 
tor temperature. 7/8, plus 1/- post. 
Type "r'. Glass encased for controlling the temp. 
of liquid -particularly those in glees tanks, vats 
or oinks- thermostat is held (half submerged) by 
rubber sucker or woe clip -Ideal for fleh tanks - 
developers and chemical bathe of all types. 
Adjustable over range 50° to 150°F. Price 18/ -, 
plus 2/- post and Insurance. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO -2TH 

Also 102/3 Tamworth Road, Croydon 
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SALE MART 
BRAND NEW EMI Emitape 
Famous British made tape -brand new and perfect in makers sealed 
cartons. 
Type 88/4 300ft 4" Standard SALE PRICE 7/6 List price 11/- 
Type 88/6 600ft 5" Standard 

List price 21/10 SALE PRICE 13/6 
Type 881/9 900ft 51" Standard SALE PRICE 15/- List price 28/10 
Type 88/12 

1.20 pr 
7" 

" 

Standard SALE PRICE 19/6 
Post 1/- per reel. Orders of 6 reels and over POST FREE. 

NEWEmitape 
lap at 900ft2LLP8on 

54" SALE PRICE 19/11 
NEW Scotch Tape 5 " 1,200ft LP 

on 7" self- thread spool. SALE PRICE 27/11 List Price 36/- 

NEW Scotch 7" self -threading SALE PRICE 6/6 spools. List price 8/11 

WHARFEDALE BARGAINS 
Reflex Baffle Extension Speaker 
bin. L /speaker unit in polished walnut veneered wood cabinet, size 
10 x 8 x 4in. Volume control fitted. 1/ -5 ohms imp. Complete in 
maker's carton with 5ft. flex. 

List price 76/11 SALE PRICE 45/- P. 8 P.3/6 

Wharfedale "Truquai" 
Constant impedance volume control. Provides attenuation from 0 to 
-24dB in 5 steps plus OFF. For 1} to 5 ohm speaker systems. Flush 
mounting. 

List price 20/- SALE PRICE 7/6 P. 8 P. 2/6 

Hi -Sky HS -30 Cassette Recorder 
High quality transistorised cassette recorder. Features include: Push 
button operation *Record level meter.Safety record button *Operates 
on 4 x Ull type batteriesSComplete with Real Leather case with carry- 
ing handle and accessory compartment. Dynamic remote control micro- 
phone and C -60 cassette. Brand new and boxed. 
List Price 
£21 0.0 SALE PRICE £17.10.0 P. 8 P. 6/6 

WIRECOMP SPECIALITIES 
FOR THE ENTHUSIAST 
Special displays of radios, recorders, record decks, tuners, amps., 
meters, speakers, etc., etc. ALL faulty or damaged needing repair- 

AT GIVE AWAY PRICES! 
100's of component bargains from our easy to see and choose from 
self service racks. 

100's OF OLD TYPE VALVES - 2/- each 
ASSORTED TRANSISTORS 9d each. 7/6 per doz 
Huge stocks of shop soiled and reconditioned second hand 
radios, record players, tape recorders, etc. 

SPOT CASH PART EXCHANGES 
WE OFFER THE HIGHEST RATES IN LONDON 

There's something for everyone 
COME AND LOOK TODAY (Open 6 days aweekl) 

ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY L- 
PERSONAL CALLERS TO: 

48 TOTTENHAM CT. RD., W.1 
MAIL ORDERS TO: 
378 HARROW ROAD, PADDINGTON, LONDON, W.9 
PLEASE NOTE: Owing to increased handling charges - 
MINIMUM Mail Order value £1 (including postage). 

Tel. 01 -636 0647 
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NEWMARKET TRANSISTORS 
NKTl1 9/3 NKT452 12/8 BCY71 913 2N930 8/- 
NKT12 7/3 NKT453 81- BCY72 4/6 2N1131 8/6 
NKT72 5/- NKT603F 6/6 BDY20 2213 2141132 10/- 
NKT73 5/- NKT613F 7/3 BFX29 11/6 2141302 4/6 
NKT124 8/6 NKT674F 51- BFX30 13/3 2N1303 4/6 
NKT125 519 NKT677F 4/6 BFX84 6/6 2N1304 5/- 
NKT126 5/- NKT713 51- BFX85 8/- 2N1305 5/- 
NKT135 5/- NKT717 8/- BFX88 6/6 2N1306 6/6 
NKT137 6/6 NKT734 5/- BFX87 8/- 2N1307 6/6 
NKT210 5/9 NKT736 6/6 BFX88 7/3 2N1308 8/6 
NKT211 5/- NKT773 4/6 BFY50 5/- 2N1309 8/6 
NKT212 5/- NKT781 5/- BFY51 4/6 2N1613 5/9 
NKT213 6/6 NKT10419 5/- BFY52 5/- 2N1711 6/6 
NKT214 4/8 NKT10519 5/9 BFY53 416 2N1893 12/6 
NKT215 5/- 2N2217 7/3 
NKT216 10 /- 2N2217A 16/6 
NKT217 10 /9 2N2218 8/6 
NKT219 5/- FERRANTI 2N2218A 10 /- 
NKT223 5/9 2142219 10 /9 
NKT224 4/8 TRANSISTORS 2N2219Á 12 /6 
NKT225 4/6 ZTX300 1 /11 2142220 7/3 
NKT229 5/- ZTX302 3/- 2N2221 8/6 
NKT237 7/3 ZT44 1219 2N2221A 10 /- 
NKT238 4/6 ZT1613 719 2N2222 10/9 
NKT239 5/- ZT1700 17/9 2N2222A 12/6 
NKT240 4/6 ZT1701 22/6 2N2297 9/3 
NKT241 5/- ZT30555 20 2142368 4/6 
NKT242 3/- 

/6 
KR54 27/6 2142389 4/6 

NKT243 14/- KR56 27/6 2N2369A 51- 
N1CT244 3/- ZR12 16/8 2N2483 8/6 
NKT245 8/9 ZS170 1/11 2N2484 10/9 
NKT261 3/9 2N2220A 10 /9 
NKT262 3/9 2N2904 10 /9 
NKT264 3/9 2N2904A 12/- 
NKT271 3/9 2N2905 15/6 
NKT272 3/9 NKT10339 8/6 BFY90 29/6 2N2905A 18/- 
NKT274 3/9 NKT10439 7/3 BSX19 4/6 2N2906 12/6 
NKT275 3/9 NKT1232911/6 BSX20 4/6 2N2906A 13/3 
NKT281 5/- NKT12429 14 /- BSX60 16/6 2N2907 14 /- 
NKT302 16/6 NKT13329 5/- BSX61 10 /- 2N2907A 20/9 
NKT304 13/3 NKT13429 5/- BSY95A 3/9 2N3053 5/9 
NKT351 11 /6 NKT35219 22 /3 214696 5/- 2N3055 20/9 
NKT401 18 /- NKT1822911 /6 214697 5/- 2G345 4/- 
NKT402 19/3 NKT2032912/6 2N706 3/- 2G371 4/- 
NKT403 16/- NKT20339 8/6 2N706A 3/- 20370 4/- 
N1ET404 13/3 BC107 416 2N708 4/6 0022 101 - 
NKT405 14/9 BC108 3/- 2N709 11 /8 00204 61- 
NKT406 13/3 BC109 4/6 2N9I4 5/- 0044 6/- 
NKT420 40/- BCY55 70/- 2N918 1118 0045 6/- 
NKT451 13/3 BCY70 5/- 2N929 7/3 ASZ17 10 /- 

25/49 5% 
Quantity 50/99 10% 
Discount: 100 /299 15% all one type 

300/999 20 
1.000 25% 

ORGAN BUILDERS! 
SILICON N.P.N. TRANSISTORS SUITABLE FOR USE IN DIVI- 
DER CIRCUITS -1/6 each or £5 per 100. 

UNMARKED TRANSISTORS (tested) similar to: 
2N753 1 /6, BSY28 1 /6. BSY65 1(6. 0044 1 /6, 0071 1 / -, 0072 1/ -, 
ORP12 CADMIUM SULPHIDE LIGHT -SENSITIVE RESISTORS 
9/- each. 

GIANT -SIZE SELENIUM SOLAR CELLS- PRODUCE UP TO 
6mA AT -6 VOLTS FROM DAYLIGHT! 67mm. diameter 10 /- each. 
50mm. x 37mm.. 2 for 10 / -. 

MULLARD POLYESTER CAPACITORS FAR BELOW COST 
PRICE! 0001µF 400V 3d., 0 0015uF 400V 3d., 0 .0018µF 400V 3d., 0.0022µF 
400V 3d., 0'01µF 400V 3d., 0.15 pF 180V 6d.. 022µF 160V 6d., 027µF 160V 
8d., 1µF 125V 1 / -. 

RECORD PLAYER CARTRIDGES. COMPLETE WITH NEEDLES 
GP87 /2 Mono 15 / -, GP91 /3 Compatible £L GP93 /1 Crystal Stereo 25/ -, 
GP9411 Ceramic 30 /, 
TRANSISTORISED SIGNAL INJECTOR KIT 10 / -. 
SIGNAL TRACER KIT 10 / -. CAR REV. COUNTER KIT 10 / -. 

VEROBOARD 
21 x l' 0.15 matrix 1/3 5 x 31' 0.15 matrix 5/6 31 x 31' 0.1 matrix 4/9 
31 x 2}' 0.15 matrix 3/3 17 x W 0.15 matrix 11 /- 5 x 24- 0.1 matrix 4/7 
31 x 3Y 0.15 matrix 3 /11 17 x 31' 0-15 matrix 14/8 5 x 3Y 0.1 matrix 5/6 
5 x 2i' 0.15 matrix 3/11 31 x 21' 0.1 matrix 4/2 
Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins 3/8 for 36. 
Special Offer! Spot Face Cutter and 5 21 x l' boards 9/9 only 

PAPER CONDENSERS, Mixed bags 0001µF to .5µF, 12/6 per 100. 
SILVER -MICA, Ceramic, Polystyrene Condensers. Well assorted. 
Mixed types and values. 101- per 100. 
RESISTORS. Mixed types and values, f to 1 watt. 6/6 per 100. 55 /- per 
1,000. Wire -wound resistors. 1 watt to 10 watts. Mixed values. 20 for 10 / -, 
TRANSISTORS. Mixed, unmarked, mainly O.K. 7/6 for 60. 

12 VOLT TRANSISTORISED FLUORESCENT LIGHTS. HALF 
NORMAL PRICE. 
8 Watt 12' tube. Reflector type 22.19.6. 15 watt 18' Batten type £3.19.6. 
IDEAL FOR CAMPING OR CARAVAN HOLIDAYS! A BRIGHT LIGHT 
FOR VERY LITTLE CURRENT! 

ELECTROLYTIC CONDENSERS 
0.25µF 3 volt 4µF 4 volt 10µF 25 volt 64p.F 9 volt 
1µF 6 volt 4µF 12 volt 20µF 8 volt 100µF 9 volt 
1µF 20 volt 4µF 25 volt 25µF 8 volt 320µF 4 volt 
125µF 10 volt 5µF 6 volt 25µF 12 volt 320µF 10 volt 
2µF 3 volt 6µF 8 volt 26µF 25 volt 400µF 6.4 volt 
25F 350 volt 8µF 3 volt 305F 6 volt All at 1/- each. 
2.5µF 16 volt 8µF 12 volt 30µF 10 volt 20 assorted 

3 2µF 84 volt 10µF volt 64µF 2.5 volt (our selection) 

Orders by post to: 
G. F. MILWARD, DRAYTON BASSETT, NEAR TAMWORTH, 

STAFFS. 
Please include suitable amount to cover post and packing. Minimum 
order 10 / -. Stamped addressed envelope must accompany any enquiries. 
For customers in Birmingham area goods may be obtained from Rock 
Exchanges, 231 Alum Rock Road, Birmingham 8. 
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NEW PRICES ON NEW COMPONENTS 
RESISTORS 
High stability, carbon film, low noise. Capless construction, molecular 
termination bonding. 
Dimensions (mm.): Body: 1W; 8 x2.8 

}W; 10x4.3 
Leads: 35 

10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series). 
5% ranges; 4.7 Ohms to 1 Megohm (E24 Renard Series). 

Prices -per Ohmic value. 
each 10 off 25 off 100 off 

1W 10° %, 2d. 1/6 3/3 10/4 
}W 5% 2 }d. 1/9 3/8 11/8 
}W 10% 2 }d. 1/9 3/8 11/7 
}W 5° %, 3d. 2/- 4/- 12/10 

CAPACITORS 
Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy 
resin encapsulation. Radial leads. 
± 10% tolerance. 100 Volt Working. 
Prices -per Capacitance value (µF) 
0.001, 0.002, 0.005, each 10 off 25 off 100 off 

0.01, 0.02 6d. 4/3 8/4 30/- 
0.05 8d. 6/- 12/6 41/8 
0.1 10d. 7/1 15/6 51 /- 
0.2 1/2 10/- 20/10 68/6 
0.5 2/- 17/6 37/6 I25 /- 

Polystyrene film, Tubular, Axial leads. Unencapsulated. ±5% or ± 1pf 
tolerance. 160 Volt Working. 
Prices -per Capacitance value (µµF) 
10, 12, 15, 18, 22, 27, 33, each 10 off 25 off 100 off 
39, 47, 56, 68, 82, 100, 120, 
180, 220, 270, 330, 390 .. 5d. 3/7 7/9 24/- 
470, 560, 680, 820, 1,000, 
1,500 6d. 4/- 8/8 26/8 
2,200, 3,300, 4,700, 5,600 7d. 5/- 10 /10 33/4 
6,800, 8,200, 10,000, 15,000 8d. 6/- 13/- 40/- 
22,000 9d. 6/9 18/- 45/4 
Polystyrene film, Tubular, Axial leads. Professional Grade. Hard Epoxy 
Resin encapsulation, 
A 1% tolerance. 100 Volt Working. 
Prices -per Capacitance value (µµF -except where stated). 

100, 120, 150, 180 .. 
220, 270, 330, 390, 470, 

each 
1/3 

10 off 
10/2 

25 off 
21/2 

100 off 
64/6 

560,680,820 .. 1/3 10/8 23/1 71/- 
1,000, 1,200, 1,500, 
2,200, 2,700 .. 1/6 13 / 10 29/11 92/- 
3,300, 3,900, 4,700, 5,600 .. 1/9 14/1 31/- 96/- 
6,800, 8,200, 10,000, 12,000 1/9 15/2 32/10 101/- 
15,000, 18,000 .. 2/- 15/11 34/9 107/4 
22,000, 27,000 .. 2/3 17/3 37/10 115/- 
33,000, 39,000 .. 2/6 20/1 43/6 133/9 
47,000, 56,000 .. 2/9 22/1 47/10 147/4 
68,000 .. 3/- 24/9 53/8 165/4 
82,000 .. 3/3 26/1 56/6 173/9 
0.1 µF 3/6 27/5 59/4 182/8 
0.121AF .. 3/9 30/3 65/10 202/- 
0.15 µF .. 4/3 34/2 73/7 228/- 
0.18 µF .. 5/- 37/10 81/11 252/3 
0.22µF .. 6/- 47/- 101/10 313/4 
0.27µF .. 6/9 53/9 116/8 358/4 
0.33 µF .. 7/3 58/10 126/11 390/- 
0.39 1/F .. 7/9 65/- 140/10 433/4 
0.47µF, 0.5 µF .. 9/9 75/2 137/7 500/ - 
POTENTIOMETERS (Carbon) 
Superior grade enclosed controls. Low rotational noise. Body Dia. 1 in., 
Spindle 2in.x }in. Tolerance 20 %. Linear: 1K to 2M. ( }W. at 40 °C.). 
Logarithmic: 5K to 2M. ( }W. at 40 °C.). 
Prices -per ohmic value each 10 off 25 off 100 off 

2/- 16/8 37/6 133/4 

GANGED STEREO POTENTIOMETERS (Carbon) 
}W at 70 °C. Long Spindle. 
Logarithmic and Linear: 5k +5k to 1M +1M. 
Prices per ohmic value each 10 off 25 off 100 off 

8/- 70/- 162/6 575/ - 
SKELETON PRE -SET POTENTIOMETERS (Carbon) 
High quality pre-sets suitable for printed circuit boards of 0lin. P.C.M. 
100 ohms to 5 Megohms (Linear only). Miniature: 0.3W at 70 °C.±20% 
below }M, ±30° %, above }M. Horizontal (0.7ín. +0.4ín. P.C.M.) or 
Vertical (0.4M. x 0.2in. P.C.M.). Subminiature: 0.1W at 70 °C.±20% 
below 2.5M,± 25M,±30% above. 
Prices -per ohmic value each 10 off 25 off 100 off 
Miniature (0.3W) .. .. 1/- 8/9 18/9 66/8 
Subminiature (0.1W) .. 10d. 7/1 14/7 46/8 

JACK PLUGS 
}in. Type Pl. Standard. Screened. Heavily chromed. 
}in. Type SE /Pl. Side -entry version of Type Pl. 
}in. Type P2. Standard. Unscreened. Unbreakable moulded cover. 
}in. Type P3. Tip- Ring -Sleeve Stereo version of Type PI. 
}in. Type P4. Tip- Ring -Sleeve Stereo version of Type P2. 
3.5mm. Type PS. Standard. Screened. Aluminium cover. 
3-5mm. Type P6. Standard. Unscreened. Unbreakable moulded cover. 
Prices each 10 off 25 off 100 off 
PI 3/- 26/8 62/6 233/4 
SE /P1 3/6 30/10 66/8 280/ - 
P2 2/6 23/4 54/2 200/ - 
P3 6/6 60/- 137/6 500/ - 
P4 6/2 59/6 127/6 455/ - 
P5 2/2 19/2 43;9 158/4 
P6 1/8 15 /- 33 ;4 116/8 
JACK SOCKETS 
}in. Type S3. Stereo version for use with P3 or P4 plugs. 
}in. Type S5. Standard. Moulded body. Chrome insert. 
3.5 mm. Type S6. Standard. Moulded body. Chrome insert. 
Available with make or break contacts on Tip, Ring and Sleeve. 
Prices each 10 off 25 off 
S3 3/3 30/- 68/9 
SS 2/9 25/- 56{8 
S6 1/6 13/4 33/4 
ELECTROLYTIC CAPACITORS (Mallard). -10% to +50%. 
Subminiature (all values in µF) 

100 off 
250/- 
216/8 
100 /- 

4V 8 32 64 125 250 400 
6.4V 6.4 25 50 100 200 320 
10V 4 16 32 64 125 200 
16V 2.5 10 20 40 80 125 
25V I.6 6.4 12.5 25 50 80 
40V 1 4 8 16 32 SO 
64V 0.64 25 5 10 20 32 
Price 1/4 1/3 1/2 1/- 1/1 1/2 
Small (all values in µF) 
4V 800 1,250 2,000 3,200 
6.4V 640 1,000 1 60 2,500 
10V 400 640 1.000 1,600 
16V 250 400 640 1,000 
25V .. 160 250 400 640 
40V 160 250 400 
64V 100 160 250 
Price 2/- 2/6 3/- 
POLYESTER CAPACITORS (Mullard) 
Tubular 10%, 160V: 0.01, 0.015, 0.02210, 7d. 0.033, 0.047µF, Sd. 
0.068, 0.1µF} 9d. 0.15µF, 11d. 0.22µF, 1/ -. 0.33µF, 1/3. 0.47µF, 1/6. 
0.68 µF, 2/3. 1µF, 2/8. 
400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800 F, 0.01, 0.015, 
0.022µF, 7d. 0.033µF, 8d. 0.047µF, 9d. 0.068, 0.1 µF, 11d. 0.15µF, 1/2. 
0.22µF, 1/6. 0.33µF, 2/3. 0.47µF, 2/8. 
Modular, metalised, P.C. mounting, 20 %, 250V: 0.01, 0.015, 0.022µF, 7d. 
0.033, 0.047µF, Sd. 0.068, 0.1 µF, 9d. 0.15µF, 11d. 0.22µF, 1 / -. 0.33 µF, 
1/5. 0.47µF, 1/8. 0.68µF, 2/3. 1µF, 2/9. 
SEMICONDUCTORS: OAS, 0A81, 1/9. 0C44, 0C45, 0071, 0081, 
OC81D, 0082D, 2/-. 0070, 0072, 2/3. AC107, OC75, OC170, OC171, 
2/6. AFI15, AF116, AFI17, ACY19, ACY21, 3/3. 0C140, 4/3. 0C200, 
5/ -. 0C139, 5/3. 0C25, 7/ -. 0C35, 8/ -. 0C23, OC28, 8/3. 
SILICON RECTIFIERS (0.5A): 170 P.I.V., 2/9. 400 P.I.V., 3/ -. 800 
P.I.V., 3/3. 1,250 P.I.V., 3/9. 1,500 P.I.V., 4/ -. (0.75A): 200 P.I.V., 1/6. 
400 P.I.V., 2/ -. 800 P.I.V., 3/3. (6A): 200 P.I.V., 31 -. 400 P.I.V., 4/ -. 
600 P.I.V., 5/ -. 800 P.I.V., 6/ -. 
THYRISTORS (5A): 100 P.I.V., 8/ -. 200 P.LV., 10 / -. 400 P.I.V., 15/- 
SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push 
Buttons: Push -on or Push -off 5/ -. Toggle Switches: SP /ST, 3/6. SP /DT, 
3/9. SP /DT (with centre position) 4/ -. DP /ST, 4/6. DP /DT, 5/ -. 
ROTARY SWITCHES (Wafer) 
High quality. Rear tags. Long spindle, }in. dia. 
1p/12w. 2p /6w. 3p /4w. 4p /3w. 2p /3w. 
Prices each 10 off 25 off 100 off 
All Types 4/6 38/4 83/4 283/4 
PRINTED CIRCUIT BOARD (Vero). 
0.15ín. Matrix: 3 }in. x 2 }in., 3/3. Skin. x 2 }in., 3/11. 3 }in. x 3 }in., 3/11. 
Sin. x 3 }M., 5/6. 
0.1 Matrix: 3 }in. x 2 }in., 4/ -. Sin. x 21in., 4/6. 3 }in. x 3 }in., 4/6. Sin. x 
3oin., 5/3. 

SEND S.A.E. FOR 1969 CATALOGUE 

DUXFORD ELECTRONICS (PW) 
97/97A MILL ROAD, CAMBRIDGE 

Telephone: CAMBRIDGE (0223) 63687 

(Visit us-at our new Mail Order, Wholesale and Retail Premises) 

MINIMUM ORDER VALUE 5/ , C.W.O. Post and Packing 1/6 
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BI -PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, W.1. 

KING OF THE PAKS Unequalled Value & Quality 

SUPER PAKS 
BI -PAK NEW- UNTESTED 

SEMICONDUCTORS 
Satisfaction GUARANTEED in Every Pak, or money back. 

PAK NO. 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes 10 /- 
U2 60 Mixed Germanium Transistors AF /RF 10 /- 
U3 76 Germanium Gold Bonded Diodes sim. 0A5, 0A47 10 /- 
U4 40 Germanium Transistors like 0081, AC128 10/- 
U5 80 200mA Sub -min. Sil. Diodes 10 /- 
U6 40 Silicon Planar Transistors NPN sim. BSYO5A, 2N706 10/- 
U7 16 Silicon Rectifiers Top -Hat 750mA up to 1000V 10 /- 
U8 50 Sil. Planar Diodes 250mA OA/200/202 10 /- 
U9 20 Mixed Volts 1 Watt Zener Diodes 10 /- 
Ull 30 PNP Silicon Planar Transistors TO -5 sim. 2N1132 10 /- 
U12 12 Silicon Rectifiers EPDXY BY126/127 10/- 
U13 30 PNP -NPN Sil. Transistors 0C200 & 2S104 10 /- 
U14 150 Mixed Silicon and Germanium Diodes 10 /- 
U15 30 NPN Silicon Planar Transistors TO -5 sim. 2N697 10 /- 
U18 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PIV 10 /- 
U17 30 Germanium PNP AF Transistors TO -5 like ACY 17 -22 10 /- 

U18 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10 /- 
U19 30 Silicon NPN Transistors like BC108 10 /- 
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 10 /- 
U21 30 A. F. GermaniumalloyTransistors 2G300Series &0071 10 /- 
U22 10 1 -Amp Glass Min. Silicon Rectifiers High Volts 10 /- 
U23 30 Madt's like MAT Series PNP Transistors 10 /- 
U24 20 Germanium 1 -Amp Rectifiers GJM up to 300 PIV 10 /- 
U25 25 300 Mc /s NPN Silicon Transistors 2N708, BSY27 10 /- 
U28 30 Fast Switching Silicon Diodes like IN914 Micro-min 10 /- 
U28 Experimenters' Assortment of Integrated Circuits, un- 

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

U29 10 1 Amp SCR's TO -5 can up to 600 PIV CRSI /25 -600 20/- 
U30 15 Plastic Silicon Planar trans. NPN 2N2924- 2N2926 10 /- 
U31 20 Sil. Planar NPN trans. low noise 2N3707 10/- 
U32 25 Zener diodes 400mW DO -7 case mixed Vlts. 3- 18 10 /- 
U33 15 Plastic case 1 Amp silicon rectifiers W4000 series 10 /- 

Code Nos. mentioned above are given as a guide to the type of f 

device in the Pak. The devices themselves are normally unmarked 

FULLY TESTED 
AC107 3/6 
AC126-7-8 21S 
AF118 -117 3/6 
AF139 10/- 
AL102 16/- 
SC107 -8.9 Si- 
BFY60- 61-52 7/6 
B8Y26.7 3/6 
102228-9 4/6 
B8Y95.95A . . 4/8 

00026 -6 
5/- 

0044-45 ne 
0Cil -81 1/6 
0072.75 2/6 
OC81D -82D 2/3 
oC82 2/6 
0C140 5/- 
00170 2/6 
00171 8/6 
00201 7/6 
ORP12.60 8/6 
OCP71 8/6 

OA6- 0 
1/9 

0A70 1/3 
0A79 1/9 
os81 -66 1/6 
0A91 1/3 
0A96 1/9 
Oá200 3/- 
0A202 3/8 
2X696.7 5/- 
257706 3/6 

2142160 15/ 
212648 16/- 
2242712 6/6 
2X2926 

- 2/6 
MAT100.1 , 8/- 

1 3/8 221 

8T141 
4/- 

1 U- 

SIL. RECTS TESTED 
PIV 750mA 3A l0A 30A 

50 1/- 819 418 9/8 
100 1/8 3/8 4/6 16/- 
200 1/9 4/- 4/9 201- 
300 6/3 4/6 818 22/- 
400 2/6 6/6 7/6 26/- 
600 8/- 6/- 8/6 301- 
800 3/3 6/9 9/- 37/- 
800 3/6 7/6 11/- 40/- 

1000 51- 6/3 16/6 50/- 
1200 6/6 11/8 is /- - 

TESTED SCR's 
PIY 1 AMP 7A 16A 30A 

26 - 7/6 - 80 /- 
50 7/6 8/8 10/6 861 - 

100 6/8 10/- 16/- 46/- 
200 18/6 16 /- 20/- 56 /- 
300 15/- 201- 25 /- - 
400 17/6 25 /- 35/- 60/- 
500 80 /- 401- 45/- 85/- 
800 - 40/- 50/- - 

INTEGRATED 
CIRCUITS 

IC. Operational Amplifier 
with tenet output. al 
Type 7010. Ideal for P.B. 
Projects. 8 Lead TO-6 case. 
Pull Data. Our Price 12/6 
each. b off Ill- each. Large 
qty prices quoted for. 
Fairchild Epoxy TO.S 8 
Lead. I. C. 
uL900 Buffer 10 /6 
uL914 Dual Gate 10/6 
uL923 J.K. Flip -Flop 14/- 
I.C. Data Circuits etc. 1/6 
Nullard I.C. Amplifiera 
TAA24S ORP.AMP. 70/- 
TAA263 Min AF Amp 18/8 
TAA293 G.P. Amp INN- 
RCA CA3020 
Audio Amp 30 /- 

PRINTED CIRCUITS 
EX- COMPUTER 

Packed with semicun- 
ductors and components, 
10 boards give guars]- 
teed 30 trans and 30 
diodes. Our price 10 barde 
10 / -. Plus 2/. P. a P. 

UNIJUNCTION 
UT46 Eqvt. 2N2648, '/B 
Eqvt. TI649 

FET's 
2N3819 30 /- 
2N3820 86/- 
MPF106 6/- 

AD161 -182 NPE -PNP 
Oomp. Pair 12 /6 pr. 

28034 15/. ea. 

TRANSISTOR EQUIVALENT BOOK 
62 pages of Cross References for transistors and diodes, 
types include British, European, American and Japanese. 
Specially imported by BI -PAK 10 /- each. 

PLEASE NOT& -To Avoid any further Increased Postal 
Charges to our Customers and enable us to keep our By 

Return Postal Service" which is second to none, we have re- organised and stream- 
lined our Despatch Order Department and we now request you to send all your orders 
together with your remittance, Direct to our Warehouse and Despatch Department, 
postal address : -BI -PAK SEMICONDUCTORS, Despatch Dept., P.O. BOX 6, WARE, 
HERTS. Postage and Packing Still 1/- per order. Minimum Order eel -. 
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ELECTRO ALOE 

EVERYTHING BRAND NEW AND TO SPEC. NO SURPLUS 

SPECIALIST SUPPLIERS 
OF TRANSISTORS 
IN TYPES TO SUIT ALMOST 
ALL APPLICATIONS 
COMPETITIVE PRICES 
HIGH QUALITY COMPONENTS FOR TRAN- 

SISTOR CIRCUITS 
PEAK SOUND AS ADVERTISED 
CATALOGUE PACKED WITH UP TO THE 

MINUTE ITEMS AND INVALUABLE INFORMA- 
TION. Send 1!6 for your copy now. 

DISCOUNTS -10% on orders for components 
for £3 or more. 15 % on orders for components 
for £10 or more. 

POSTAGE on order for £1, add 1/ - -. FREE on 
orders for £1 or over. 
Overseas orders welcome- Carriage charged at 
cost. 

ELECTROVALUE 
(Dept. PW), 32a ST. JUDES RD., ENGLEFIELD GREEN, 

EGHAM, SURREY. Te /: Egham 5533 (STD 0784 -3) 

We put 

23,340 

cigarettes 
in our Budget 
combination storage 
unit! 
Think what you could 
put in it! 
Storage. Lots of It, for a thousand 
things you stock; replacement parts; 
light bulbs; cameras; anything up to 
7 x 8 x 10/in. Safety drawer -stops as 
'standard'. Smooth guide runners 
thro'out. All in a compact 3ft. Bin. 
high, 2R. 111n. wide, 1ft. deep area. 
Ready assembled, 1n stove enamelled 
green or gray. With 18 handy, 6 large, 
8 king -sized drawers. At £17 5e. 
worth every penny! See the rest of the 
N. C. Brown range! 

£11 5 
Carriage free 
on mainland 

BEES 
i=t=6 

N.C. BROWN LTD. 
pacesetters in storage equipment 

Isend your FREE KROCH. NAME ..... .... .. .. .............; 

t URE D or Send Q (how ADDRESS._... 
many) Budget Storage Units 

I at £17. Ss. In green or Dept. PW Eagle Steelwotks, Haywood. Lancs. Tel: 69018 
`grey. London: 25.27 Newton St., W.C.2. Tel: 01. 405 7931 3 
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TAPE AMPLIFIER FOR MAGNAVOX 
-- 2 or 4 TRACK 

ll t 
` 

Yi 

-, r 
- 

-. 

" s 

TAPE DECKS 

Chassis 124 x 54 a 4 }in. high. 
Front panel alum and black - 
124 x 4¢in. 200 -260 A.C. 
Maine Trans. Off/On -Tone; 
Vol. /mec.; Vol. /Oran.; Mi Vol. /me n. 
Input; Gram. Input; Moni- 
tor; Valves 613E7, E(C83, 
ßM84, EL84 and Rect. 2 

Track 610.10.0; 4 Track 512 
d (12/6 p. & p.). Ready for bolt- 

ing direct to Magnavox deck. 

FULLY BUILT STEREO AMPLIFIER. 2 x 3 watts, mains tram., metal rect., 2 -. 

UCL82, 2 o.p. tram. for 3 ohm, vol/on -off, tone, balance, chassis type with 3 controle 
on front. 11 x 3¢ x 41u. high. 56 (6 /- P. & p.) 

8W. PEAK PUSH -PULL OUTPUT Aä- - ^ 
I I .'. 

PLIPIEB, 200 -250V A.O. EZ80, ECC83, y 
2 -ßL84, Bass, treble, vol /on -off, 27,17.6 
(post paid). /tae 12 x 34 a lin. high. For 
Record Player, Radio Tuner, etc. 
Mains Trans. op. tram. for S ohm. 

6 PUSH -BUTTON STEREOGRAM CHASSIS 

.. }I W.; S.W.1; S.W.2; V.H.F.; 
',.. rom; Stereo Gram; Vol; 

q " .. Pone; Mains Trans; 200 - 
.: Volts; 2 

p s.,; Also operates with 
ohm. 

speakers on Radio. Chassis 
' - else: 16 x 7 x gin. high. Dial 

silver and black 15 x 31n.190- 
w, 18 -61M; ValvM; 

VHF 86 -100 Male. Valve.: 
E0086, ECH81, EF89, Ix 
ECL86, ßM84 and Rect. 
Price 619.19.0, cart. paid. 

. With Stereo Decoder fitted 
,, .. 27.10.0 extra. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 miro. from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY 

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 
7169 

BRITISH NATIONAL RADIO SCHOOL 

TRANSISTORS etc. 
AC107 
AC126 
AF116 
AF110 
AF117 
BFY18 
BFY61 
GET113 
OAS 
oA9 
OA81 
OA85 
OA91 
0C23 
0C26 
OC26 
0028 

3/- 
2/- 
8/- 
3/- 
2/9 
4/6 
4/- 
2/6 
1/6 
1/8 
1/6 
1/6 
1/9 
6/6 
6/- 
6/- 
6/6 

0036 
0C44 
0045 
0070 
0071 
0072 
0073 
0076 
OC81 

OC81D 
OC82D 
OC140 
Oc169 
00170 
00171 
00202 
TH22C 

7/6 
2/0 
2/0 
2/8 
2/- 
2/2 
2/8 
2/2 
2/- 
2/- 
2/8 
6/- 
8/e 
2/2 
2/8 

4/6 
1/6 

SILICON DIODE Midget Electrolyte 
RECTIFIERS Conde. Wire Ends 
BY100 800 ply 8/10 At 6d. each 
New 500 mA 

260 plv 1/9 
Avalanche 14A 

1200 plv 4/- 
Six Amp Series 
BYZ13 300 ply 3/6 
BYZ12 600 plv 4/6 
BYZ11 900 piv 6/- 
BYZ10 1200 ply 5/6 
MuSard Stack FW 

112A1Ó0 piv 89/6 (3 / -1 
THYRISTOE8 
6 amp series 

100 plv 7/6 

300 piv 10//6 
400 ply 12/- 
00 piv 26/- 

10 amp series 
50 ply 10 /- 
100 piv 12 /- 

100 amp series prices 2000 MFD. 80V 4/- 
Crystal Diodes -6 for 2/6- (7d.)' available on request. 1500 MFD. 25V 4/- 
Aleo 81.F 950V 1/2, 25µF 25V 1/8 and 60µF 50V 1/9. Other electrolytes In current list. 
Postage, Packing and Insurance all above 7d. up to 3; 1/- from 4-11; 12 and over paid. 
2 GANG VAR. CONDENSER: Mod., air- spaced, 0006 ea. sec. 5/- (1 / -). 
SUB -MIN. TRANSFORMERS Output (30 for 0072 etc.) 2 /6. Driver 2/9 (either 7d). 
MULTIMETER: 20,000 0/V D.C. 10,000 0/V A.C. 0- 5/25/50/250,400/1K volts D.C. 

0 -10 /50 /100 /500 /1K volts A.C. 0- 50µA /2.6mA /250mA D.C. 0 -8K0 /6 mega 
10µµF- 001mfd /lmfd. -20 to +22dß. Complete with test leads and Instructions. 
Over -load protected 1969 model with every refinement. 54.7.6 (2/6). JUNIOR MODEL 

at 47/6 (2/6) 10000 /V described in free list. 
SOLDERING IRON. Slim Mod. British High speed, (Gin., all parts replaceable, fully 
guaranteed for professional, radio and general D.I.Y. use. 19/6 (1/ -) 
DIAMOND BTYLII Replacements for BOA TCSLP, TCS and T08LP /STEREO: 
COLLARD "0 "; RONETTE BF4OLP; GARRARD 002LP and G08LP; ACOS GP62 /67; 
all at 7/6 each (lid.). ACOB GP91 BT/LP; BBR 8T4 and ST9; SONOTONE 9TA and 
9TAHC, PHILIPS AG3306, 3060 (3063, 3086, 3301, 8302, 3304) state whether long or 
short type, all at 18/6 (kd.). 
SAPPHIRE all the above 7/6 types only, also ACOB GP37 at 3/3 each (6d.). ACOS 
GP91 at 6/9 (6d.). No other types at present, and no 78 rpm available in any type. 
PICA -UP CARTRIDGES. all fitted Styli and Standard fittings. Meno GP67 /8, 18/6. 
Mono de Luxe GP91/2, 17 /- .Stereo Compatible -Mono which also plays Stereo records 
monaurally with min. wear, GP91 /20. 19/6. Latest Stereo GPS8. 28/ -. Ceramic 
Stereo, top quality for expensive outfits, 0894, 88/6 (all 1/ -). 
PPS ELIMINATOR (A.C.) 17/6. (1/61 TWO STATION TRANS. INTER -00M. Excellent 
baby alarm. Instant, easy fitting with leads, plugs and battery. All you require 58/6 (3/ -). 
ERANBISTORIOE= AMPLIFIERS. 3 watt, 9V operation, 45/6 (1/4); 74 watt, 6 trans. 
24V operation, 67/6 (2/6). 
Extra High Torque MINI- MOTOR, 44 to 12V, 14 a tin. 5/- (9d.). 9,000 r.p.m. 
Mech. REV. COUNTER to 999, reset wheel, for T /reeordere etc. 516 (1 / -) 
SUBSTITUTION BOXES, Capacitance 24/9 (1 /6). Resistance 82/6 (1/6). Both full range and 
complete. Full details in list. 
TEST PRODS: Flexible, unbreakable 24' Red and Black leads, thin 44' prods, 14' plugs 
4/9 (9d). 
RECORDING TAPE: Finest quality British Mylar. STANDARD: 61n. 600ft. 7/8, 6i ha. 
850ft. 8/9, 71n. 1200ft. 11/8. LONG PLAY 51n. 900ft. 10 / , 59Ia. 1200ft. 11/8, Tin. 1800ft. 
18/- (1/3 reel). Still the finest quality and value obtainable. 
MICROPHONES-CRYSTAL. 511091, Desk, 16/8; MIC45, curved hand grip 17/8; Stick 
"60" 20/8; Stick "39" 266/6(1/8 each type). Cream plastic hand type 7/6, or with "strut" 
stand, switch and 2 leads with 2.6 and 3.6 plugs 11 / -. Lapel (or hand) with clip 6/6 (1 / -). 
Machined metal tapered stick type with neck cord and adaptor to Eft standard floor stands, 
25/- (1/6). DYNAMIC: Cream hand /table 14/- (1/ -). M210 50E0, 34 x 4m. with Base, 
Adaptor and Neck Cord 37/6 (2/6).11611, similar, but fixed on flexible Swan neck to switch- 
fitted base 42/6 (2 /6). Dä128 Col-directional, 50K /600 ohms imp, stand adaptor, very 
high quality 64 x 2 x 14', 56.9.6 (6/ -). 
CARDIOID DYNAMIC OW- DIRECTIONAL: Two recently Introduced highly euccessful 
mikes "SQUARE" 208, 25.10.0. "BALL" type, 209, with built -In vol. control, switch 
50K /600 ohms imp., 55.17.6 (either type 5/ -). Full details in Wt. 
MICROPHONE INSERTS: Diameter 1.75in. or 0.9in either sine 5/6 (6d.). 
SPEAKERS: 12in round, fitted Tweeter, 6W, 3 or 15O (state which), 85/6 (5 /6); 24in.80 
6/6 (1 / -); 6 x 4 heavy duty 30 18/6 (3 /6) or for Stereo 89/6 pair, post etc. paid; 8 x lln., 
30, 8/6 (1 / -). Limited quantity powerful 24' PM transistor replacement speaker, high 
ohms, excellent, 6/6 (1 / -). HEADPHONES High Res. 20000 sa. Earpiece 18/6 (1/6); 
Stereo Dyn 8- 160, 68/- (3/ -); EARPIECES with lead etc., Min. Plug Magnetic 1/6; 
Crystal 4/9 (either 7d.). 
AERIALS. Oar Types: Telescopic, vandal proof, locks retracted, 2 keys and all fittings, 
22 /6 (I/O) Motor driven, 12V, 5 section, complete 57.10.0 (6/ -). 
FOR ALL PORTABLES and F.M. SETS. Telescopic b section 64 -22hi. with swivel, 6/ -. 

7- Section 54- 32in., no swivel, screw hole in base, 6/6. 10- section 64-474i., no swivel, 
screw hole In base, 12/6. DISAPPEARING 8 erection, swivel, fixingaaeembly, 04 /331n 10 / -. 
New 6 section 64/25 }in, screw hole in base, no swivel 4/ -. (1/- all elsee). 
SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: SPOT 2/8, $PDT 2/0. 
DPBT 8/ -. DPDT 8/3. Slide types. Sub -min. DPDT 1/6 each. Small DPDT 3 way, centre 
"off" 1/9. Reed magnetic on /off 1/9 (7d. each, all types). Rotary Switches etc. In Wt. 
VIBRATORS: Famous makes only. 12 volt 4 pin non -synch 2/6.12 volt 7 pin synch 10/ -. 
6 volt 7 pin synch 10 /- (1 /- each, all types). 
MAINS NEON TESTER: Fly leads 5/- (7d.). Pocket screwdriver type 8/6 (6d). PLUGS: Std. 
Jack, plastic body 2 /8. Screened 5 / - Sockets 1/6 (all 7d.). VALVE HOLDERS: B70 or 
BOA, Moulded 65. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 5 coils eastd. cols. each 
6 yds. Solid Core 2 /6. Flexible 81 - Super thin for transistor wiring etc. 3/- (ltd. all types, 
per 6 cope). PIGS -IIP WIRE: Twin Super thin Flex, Screened, Sheathed, 1/8 yd. (6d. up 
to 6 yds., over 6 yds. poet free). TWIN MIKE CABLE: 1/8 yd. SINGLE äI1ß CABLE: 
7d. yd. Both flexible, screened and sheathed. FEEDER CABLE: Twin ri. bal. "fig. 8 ", 
800, or Oat 3000 transparent polythene insulated, either 64. per yd. (all cables up to 
three yards lid., each additional yard, 14. extra). 
R.P. INDICATOR, 5 -Band, with meter antenna, monitoring crystal earpiece etc., 46/6 
(1/6). Details in list. 
RETRACTABLE FLEXIBLE LEADS. Space saving 'Curly', many uses In car and home: 
with phono plug each end, 6 ft., 4/8; 12 ft., 7/9. With phono plug one end, phone socket 
at other, 6 ft., 5/ -, 12 ft., 8/6 (9d. on any). 
CAR RADIO: Splendid new AIR- British dash -mounting radio using Mullard transistors 
and circuit. M. and L. wave. Separate speaker and baffle. Abeolurely complete, for + or 
- chassis. 511.11.0 (8/6). 
CURRENT LIST: Sent with all orders or tree for s.a.e. details of cable, arm., clips and leads. 
Continental din plugs for Grundig, Telefunken equipment, etc., dials, plugs and sockets, 
panel meters, record player and tape recording accessories. BATTERY CHARGERS, 
test equipment, test prods, tape recorder, special transistors, portable sets, car radio, 
more switches and other components, tools, Veroboard etc., etc. This advertisement 
cancels all previous ones and list. supplied prior to April 30th. 

0.8µF 
2µF 
4 pit 

640 

94. each 
2µF 
4µF 
8 ILE 

18µF 
80µF 

100µF 
125IIF 

At 1/- each 
16µF 260 volt 
601.F 10 volt 

100µF 12 volt 
100µF 25 volt 
200µF 10 volt 
820µF 10 volt 

-26 volt 
150 volt 
160 volt 
2.6 volt 

900 volt 
12 volt 
12 volt 
16 volt 
10 volt 
6 volt 
4 volt 

FELSTEAD ELECTRONICS 
(PW20) 

LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 
TERMS: Cash with order only. No C.O.D. or caller service. Post, packing and insurance 
charges are shown In brackets after all Items. Regret orders under 6/- plus carriage cannot 
be accepted, and a minimum charge of 1/- is now made. Charges apply to O.B. and Eire 
only. Overseas air or surface mail extra at cost, plus 3/2 registration or insurance fee. 
B.A.S. please for all enquiries, otherwise regret cannot be replied to. 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1/8d. per word (minimum order 20/ -), box number 1 /6d. 
extra. Semi -displayed setting £5 2s. 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. 

SITUATIONS VACANT 

TV and Radio, A.M.I.E.R.E., City & Guilds, 
R.T.E.B. Cens., etc. on 'Satisfaction or Refund 
of Fee' terms. Thousands of passes. For full 
details of exams and home training Courses 
(including practical equipment) in all branches 
of Radio, TV, Electronics, etc. write for 132 - 
page Handbook -FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you security 
and much better ay. Elem. and adv. private 
postal courses for C.Eng., A.M.I.E.R.E., 
A.M.S.E. (Mech. & Elec.), City & Guilds, 
A.M.I.M.I., A.I.O.B., and G.C.E. Exams. 
Diploma courses in all branches of Engineering 
-Mech., Elec., Auto.. Electronics, Radio, 
Computers. Draughts., Building, etc. For full 
details write for FREE 132 page guide: 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

SERVICE ENGINEERS -we are an old 
established electronics company, but headed 
by a young management team and we need you 
to help us. Age is no barrier to a high salary 
as you will find out when you join us. If you 
have experience in T.V., Radio or Hi -Fi Service 
and want a job that looks ahead phone Michael 
Adler at 01-636 9606. 

RADIO TECHNICIANS 
VACANCIES TO BE FILLED BY 

OCTOBER 1969 

A number of suitably qualified candidates 
are required for unestablished posts, leading 
to permanent and pensionable employment 
(in Cheltenham and other parts of the UK, 
including London). There are also oppor- 
tunities for service abroad. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear, and 
have had practical Radio /Electronic 
workshop experience. Preference will be 
given to such candidates who can also offer 
O" Level GCE passes in English Lan- 

guage, Maths and /or Physics, or hold the 
City and Guilds Telecommunications 
Technician Intermediate Certificate or 
equivalent technical qualifications. A 
knowledge of Electro- mechanical equipment 
will be an advantage. 

Pay according to age, e.g. at 19 -£889 at 
25- £1,130 (highest age pay on entry) rising 
by four annual increments to £1,304. 

Prospects of promotion to grades in 
salary range £1,217 -£2,038. There are a 
few posts carrying higher salaries. 

Annual Leave allowance of 3 weeks 
3 days rising to 4 weeks 2 days. Normal 
Civil Service sick leave regulations apply. 

Application forms available from: 

RECRUITMENT OFFICER (RT37/54) 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
OAKLEY, PRIORS ROAD, 
CHELTENHAM, GLOS. GL52 5AJ 
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MISCELLANEOUS 

ETCHED PRINTED CIRCUIT BOARD 
KITS. Full instructions 19/6 C.W.O. 'Circui- 
tetch', 12 Cambridge Road, St. Albans, Hens. 

BUILD IT in a DEWBOX quality cabinet. 
tin. x 21in. x any length. D.E.W. Ltd., Ring- 
wood Road, FERNDOWN, Dorset. S.A.E. for 
leaflet. Write now -Right now. 

UFO DETECTOR CIRCUITS, data. 10s. 
(refundable). Paraphysical Laboratory (UFO 
Observatory), Downton, Wilts. 

YOUR CALL SIGN ENGRAVED. White 
Letters Black Plate 6 x 11in. 5/6. 2 x 4in. Badge 
Pin, 4/ -. Post Free. C.W.O. Workshops for 
Disabled, Northern Road, Cosham, Ports- 
mouth. P06 3EP. 

ELECTRONIC SOUND and musical devices 
required for exploitation. Adequate finance 
available. Projects developed to pre -production 
stage required. Royalty payments guaranteed. 
Box 87 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then bow about making yourself an electric 
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. & S., 20 Maude Street, 
Darlington, Durham. Send 4d. stamp. 

MUSICAL MIRACLES. Send S.A.E. for 
details of Rhythm Modules, versatile bass - 
pedal unit, self- contained with unique effects, 
kits for waa -waa pedals. Also new 50µA 
meters, 25/- post paid. HURRY. D.E.W. Ltd., 
254 Ringwood Road, Ferndown, Dorset. 

ELECTRICAL 

BEST EVER 200/240 VOLT "MAINS" 
SUPPLY FROM 12 VOLT CAR BATTERY 
Exclusive World Scoop Purchase. The fabulous 
16k. ID American Heavy Doty Dynamotor U.S with 
a Masslve 220 watt output and giving the moat 
Brilliant 200/240 volt performance of all time. 
Marvellous for Television, Drills, Power Tool. 
Hain Lighting, AC Fluorescent Lighting and all 
200/240 volt Uuiveroal AC /DC main. equipment. 
Made at tremendous cost for U.S.A. Govt. by 
Delco -Remy. This magnificent machine 1s unobtain- 
able elsewhere. 
Brand New and Fully Teekd, only 14.19.6. plus 
10 /6 postage. C.O.D. with pleasure. Money back It not 
delighted. Please send s.a.e. for Interesting illus. 
detalle. 
Dept. PW STANFORD ELECTRONICS, Rear Derby 
Road, North Promenade, Blackpool, Lancashire, 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

EDUCATIONAL 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home-study courses in radio, TV servicing and 
maintenance. T.T.E.B., City and Guilds, etc.: 
highly informative 120 -page Guide-free. 
CHAMBERS COLLEGE (Dept. 857K), 148 
Holborn, London, E.C.1. 

CITY A GUILDS (electrical, etc.) on "Satis- 
faction or Refund of Fee" terms. Thousands of 
passes. For details of modern courses in all 
branches of electrical engineering, electronics, 
radio, TV., automation, etc., send for 132 -page 
Handbook -FREE. B.I.E.T. (Dept. 168K), 
Aldermaston Court, Aldermaston, Berks. 

RADIO OFFICERS see the world! Sea -going 
and shore appointments. Trainee vacancies in 
September and January. Grants available. Day 
and Boarding students. Stamp for prospectus 
Wireless College, Colwyn Bay. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for City & 
Guilds (Telecoms and Radio 
Amateurs') R.T.E.B., etc. Many 
unique diploma courses incl. 
Colour TV, Electronics, Telemetry 
& Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

IC8, DEPT. 541, INTERTEXT HOUSE, 
STEWARTS ROAD, LONDON. SW8 

WANTED 

DAMAGED AYO METERS, Models 7 & 8, 
any quantity. Send for packing instructions. 
HUGGETT'S LTD., 2/4 Pawsons Road, 
West Croydon. 

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. 

WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

WANTED NEW VALVES, televisions, radio- 
grams. transistors, etc. STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 

WANTED: New valves, transistors eto.; state 
prices. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 
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WANTED 
(continued) 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

BOOKS & PUBLICATIONS 

. .¡ 
s 

uRPui 
EQII /fMENT 
HANDBOOK 

This useful Handbook gives detailed information 
and circuit diagrams for British and American 
Government Surplus Receivers, Transmitters and 
Test Equipment etc; also contained are some sug- 
gested modification details and improvements for 
the equipment. Incorporated In this revised edition 
Is s surplus/commercial cross referenced valve 
and transistor guide. This book is invaluable to 
radio enthusiasts, radio clubs, universities and 
laboratories. The latest edition priced at 45/ -. per 
volume plus 5/ -. p & pis obtainable only from us at 

GILTEXT(LEEDS)LTD 
Dept. P.W., 24 Slansfleld Chambers, Gt. 

George Street, Leeds 1. 

s.a.e. with all enquiries, please. Extra postage or 
foreign orders. Circuits now available individ- 
u ally for most surplus equipment on r t. 

AUDIO. America's foremost journal. Year's 
subscription 50/ -. Specimen copy 4/6. All 
American radio journals supplied -list free. 
Willer (Dept. 40), 61a Broadway, London E.15. 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. 
1199 set Circuit and Notes .. 
M.R.O. Technical Instructions 
al set Technical Instructions 
N set Working Instructions .. 
M set Technical Instructions .. 
B C.221 Circuit and Notes .. 
Wavemeter Class D Tech. Instr. .. 
18 set Circuit and Notes 
BC.1000 (31 set) Circuit and Notes .. 
CR.100/8.28 Circuit and Notes .. 
R.107 Circuit and Notes .. .. 7/- p/p 6d. 
AR.88D instruction Manual .. .. 19/- p/p 6d. 
82 set Circuit and Notes .. . 616 p/p 6d. 
Circuit Diagram 5/- each post free, R.1116/A, 
14.1224/A, R.1355, R.F. 24, 25 and 26, A.1134, 
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348 
(E.M.P.), BC.624, 22 set. 
52 set Sender and Receiver circuits 7/6 post free 

Resistor colour code indicator 2/8 p/p bd. 

S.A.E. with all enquiries please. 

Postage rates apply to U.K. only. 

Mail order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 

28 TALBOT GARDENS, LEEDS 8 

6N PIP Bd. 
flf p/P Bd. 
5/8 p/p Bd. 
5/6 p/p 8d. 
5/S p/p 6d. 
7/- p/p 6d. 
S/6 p/p 8d. 
5/6 p/p Bd. 
5/6 p/p Bd. 
5/S p/P ad. 

10/- p/p 30. 

AERIALS 

BAKER & BAINES 
FOR TELEVISION and F.M. AERIALS 

Examples of prices: F.M. dipole 21/-, H 38/ -, BBC 
dipole 30/-, X 38/ -, H 42/ -, 3 ele 89/ -, ATA 3 ele 28/-, 
6 ele 34/ -, 8 ele 47/6, 11 ele 57/6, double 8 112/-, com- 
bined BBC /ITA 1 + 5 45/ -, H + 5 69/-. X + 5 75/ -, 
BBC2 8 ele 29/ -, 14 ele 371 -, 18 ele 54/-. 22 ele 63/ - 
All types generally available including accessories - 
prices include mounting clamps and postage. CWO 
please. Please state channels when ordering. 

11 DALE CRESCENT, NEW TUPTON 
CHESTERFIELD. 

SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lancs. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS (1925 -1969) 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. 
Please send S.A.E. with all orders/enquiries. 
HAMILTON RADIO, 54 London Road, 
Bexhill, Sussex. 

SERVICE SHEETS (75,000) 5/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS) 

Only 5/- each, plus large S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 

We have the largest supplies of 
Service Sheets (strictly by return of post). 
Please state make and model number 

alternative. 
Free TV fault tracing chart or TV list on 

request. 
Mail order only. 

RECEIVERS & COMPONENTS 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, } -20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 

SIGNAL INJECTOR. Transistorised square 
wave generator probe, British Made, only 19/6, 
P & P 1/6 S A E for details and lists WILSIC 
ELECTRONICS LTD., 6 Copley Road, 
Doncaster, Yorks. 

COMPLETE RANGE of Amateur, Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051- 263 -7829. 

BRAND NEW ELECTROLYTICS, 15 volt 
0 5, 1, 2, 5, 6, 8, 10, 15, 20, 30, 40, 50, 100, 
200 mFds, 7/6d. per dozen, postage 1 / -. The 
C.R. Supply Co., 127 Chesterfield Road, 
Sheffield 8. 

COMPONENTS 
Samples from our catalogue: Geared 
motors 300 rpm- Ir/24H from 7/6; 15v. 
300mW Zeners 3/ -, l0K + 10K 2° %, 3in 
ganged pots, 20/ -, 220 ohm 200 watt 
resistors 7/6; 6d stamp for catalogue. 

F. HOLFORD & CO. 
6 Imperial Square, Cheltenham. 

RECEIVERS & COMPONENTS 
(continued) 

COSSOR TWIN BEAM OSCILLOGRAPH 
SCOPE. Model 1049, Mk Ina. Complete with 
Stand, in perfect working order. £55 or near 
offer. WADKINS, 177 Maesglas, Cardigan, 
West Wales. 

WE ARE BREAKING UP COMPUTERS 
EX COMPUTER PRINTED CIRCUIT PANELS 
2inx 4in packed with semiconductors and top quality 
resistors, capacitors, diodes, etc. 
Our price, 10 boards 10/ -. P. & P. 2/-. With a guaranteed 
minimum of 35 transistors. 
SPECIAL BARGAIN PACK. 25 boards for Et P. & P. 
3/6. With a guaranteed minimum of 85 transistors. 
100 boards 65/-. P.6 P. 6/8. With s guaranteed minimum 
of 350 transistors. 
PANELS with 2 power translators aim. to 0C28 on 
each board +components. 2 boards (4x 0C2P) 10 /-. 
P. & P. 2/ -. 

TRIM POTS. on 2lnx 4in boards +other components. 
10017, 50013. 15K., 20K. State requirements. 5 boards 
10 / -. P. 6 P. 2/ -. 
NPN GERMANIUM TOS I WATT POWER TRAN- 
SISTORS on small heat sink, on 2inx 41n panel. 
5 for 10/ -. P. & P. 2/ -. 
POWER TRANSISTORS stm. to 2N174 ex eqpt., 
4 for 10 /.. P. & P. 2/ -. 
Above on Finned Heat Sink (100). 4 for Lt. P. & P. 5/ -. 
LONG ARM TOGGLE SWITCHES ex eqpt. SPST 
13/8 doz., DPST 15/. doz. P. E P. all types 2/- doz. 
ORGAN BUILDERS' SPECIAL 300 TO16 TRAN- 
SISTORS + 200 SI DIODE GATES on panels. L4. 
P. & P. 6/ 
OVERLOAD CUT OUTS. Panel mounting In the fol- 
lowing values ... 5/- each. 2, 3, 4, 7, 10 amp. P. 6 P. 1/ -. 
MINIATURE GLASS NEONS, 12/8 doz. P. 6 P. 1/ -. 
150 PIV. 10 amp. DIODE BRIDGE RECTIFIERS on 
HEAT SINK. 12/ -+2/- P. & F. ea. 
Above at 150 Ply. 20 amps. £t. + 3/6 P. & P. each. 
LARGE CAPACITY ELECTROLYTICS 
4 }In, tin diem. Screw terminals. 
All at 5/- each +1/6 each P. 8.P. 
4,000mF 72V d.c. wkg. 
10,000mF 
6,600mF 
16,000mF 
25,000mF 

25V d.c. wkg. 
45V d.c. wkg. 
25?/ d.c. wkg. 
12M d.c. wkg. 

KEYTRONICS, 52 lads Court Road 
London, W.8. Mail order only 

BRAND NEW 
SEMICONDUCTORS 
IN914 1/6 2N2'219 6/- 2.N4059 5/- I1CY31 4/8 
IN916 1/6 2N22'20 5/- 2N4060 5/- BCY32 7/6 
IN4007 4/8 2142221 5/- 2N4061 5/- BCY33 6/8 
18021 4/- 2N2222 5/- 564062 5/8 BCY34 4/8 
I8025 6/- 2N2389A5/8 40250 17/8 BCY38 5/6 
I8120 2/8 2N2646 11/8 40361 12/6 BCY39 8/8 
I8130 2/8 2N2904 8/- 40362 14/6 BCY70 5/8 
18131 2/6 2N2904A8/- :1C107 8/8 BCY'l1 9/8 
I813'2 2/8 2N'2905 8/- AC126 4/- BCY72 6/8 
AA119 2/- 2N2905A8/- AC127 8/- BD124 12/- 
BYZ10 9/- 2N2906 8/- AC176 6/6 8E115 4/8 
BYZ11 7/8 2N2906A8/- AC187 12/- BF167 8/8 
BYZ13 2N2926: AC188 19/- BF180 8/8 
OA5 2/8 Green 8/8 4CY17 6/- BF18, 7/6 
0A79 1/9 Yellow 8/8 ACY18 5/- BF191 8/8 
oA81 1/8 Orange 8/- ACY19 5/- BFxl2 5/8 
0.185 1/8 Red 2/9 ACY20 6/- BFx13 5/6 
0A91 1/8 Brown 8/8 ACY2I 5/- BFY50 4/8 
OA200 2/- 2N3053 6/6 ACY22 4/- BFY51 4/6 
01,212 2/- 2N305418/8 AD140 8/- BFY52 4/8 
2N696 5/- 2N305516/- AD149 s/- B8X19 6/6 
214897 5/- 2N3391 7/8 AD161 7/8 514x20 6/6 
2N706 2/8 2N3391A8/- AF114 6/- B8Y28 4/- 
2N706A 8/- 2N3393 8/6 AF116 6/- B8Y27 4/- 
2141131 9/8 2N3402 8/8 AF117 6/- B8Y28 4/- 
2N1132 9/6 2N3403 9/- AF124 6/- 1181129 4/- 
2511302 4/6 2N340412/8 AF126 5/- B8Y95A 8/6 
2N1303 4/8 2N340512/6 AF127 6/- OC26 6/6 
2N1304 5/8 2N3702 4/- AF181 8/8 01728 8/- 
2N1305 5/8 2N3703 4/6 I AF186 11/- OC35 8/8 
2N1306 8/8 2N3704 6/8 AF239 12/8 0C36 8/8 
2N1307 8/8 2N3705 4/8 AFZ12 5/8 0044 4/- 
251308 8/- 2N3706 9/- ABY26 5/6 0c45 2/6 
2141309 8/- 2N3707 4/- ABY28 5/8 0071 2/8 
2N1613 8/6 2143706 4/- ABZ21 7/8 0072 4/6 
2511711 8/8 2/43709 4/- BC107 8/8 0075 4/8 
2N1893 8/- 2N3710 4/- BC108 8/6 0081 4/- 
2N2147 17/8 2N3711 4/- BC109 8/6 0CB3 4/8 
2N2148 12/8 2N3819 9/- BC113 8/8 0C139 8/8 
25(2160 16/8 2N382020/- BC147 6/- 0C140 8/8 
2N2217 8/- 2N382321/8 BC148 4/8 OC202 8/6 
2N2218 8/- 2N4058 8/8 BC149 5/- ORP12 8/8 
Bend 6d. stamp for complete Ilst. Over 1,000 types Semi- 
conductors in stock. Capacitors, Resistors and Pote also 
available. 

A. MARSHALL £t SON 
(London) LTD. 

28 Cricklewood Broadway, London, N.W.2 
01- 4520161/3 
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FOR SALE 

TELEVISION TUBES 
Large stocks of television tubes, London's leading wholesale suppliers, all tubes complete with guarantee card. By return despatch. Terms: Cas 

with order, s.a.e. all enquiries. 
14in. types. AW36 /20, AW36/21, AW36 /80, MW36/24, CRM141, CRM144, CME1402 etc. 
17in. types. MW43 /80, AW43/80, CRM173, CME1702 MW43/69 CRM172, AW43/88, AW43/89, CME1703, CME1705 etc 

19in. types. AW47/90, AW47/91, CME1901, CME1903, CME1902, C19AH 
21 in. types. AW53/88, AW53/89, CME2101, CME2303 

MW53/80, AW53/80, MW53/20, CRM211/2 
23in. types. AW59/90, AW59/91, CME2301, CME2303 
23in. Twin Panel. CME2306, A59 -16W 
23in. Panorama. A59/11 W etc. 
19in. Twin Panel. A47 -13W, CME1906 etc. 
19in. Panorama. A47/11 W etc. 
We stock all types of tubes. 

£4 17 
£4 17 
£4 19 
£6 12 
£8 18 1 

£6 12 
£13 1 

£12 0 
£10 1 

£9 0 
Carriage and Packing 12/6d. per British Road Services. 

Large stocks of valves, transistors components. L.O.P.T's, Electrolube, Servisol switch cleaner, Multicore solder. Service Tools. 
WILLOW VALE ELECTRONICS LTD. 

The Service Dept. Wholesalers, 4 The Broadway, Hanwell, London, W.7. Tel: 01 -567 2971/5400 
CATALOGUE TRADE ONLY. S.A.E. Please 

RECEIVERS & COMPONENTS 

Stella Nine Range Cases 
* 

Manufactured in Black, Grey, 
Lagoon 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 
which are made to fit Standard 

Alloy Chassis 
Width Depth 4' Height 6' Height 7 }' Height 

£ e. d. £ e. d. £ e. d. 
or or 12 15 18 0 
or 41" 13 18 1 0 0 

or or 15 10 1 1 0 
8 }" or 1 1 1 6 1 11 3 

10V 7 1" 1 8 1 15 1 18 9 
12 }" 3 1' 1 1 1 6 1 11 0 
12V SV 1 8 1 14 1 17 6 
12V or 1 16 2 3 2 7 3 

14V or 1 6 1 11 1 14 0 
14 }" or 2 3 2 15 2 18 6 

16 1' 61' 1 18 2 6 2 11 6 

18V l0V 2 10 3 5 3 11 9 

Cases -Post 4s. 6d. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard 
Sizes, with Gusset Plates 

Sizes to fit Cases All 2 ¡" Walls 
a. d. v d. e. d. 

8'x3' 6 6 10'x7- 8 6 14'x3' 7 3 
6' x 4' 6 9 12' x 3' 8 9 14' x 9' 14 6 
8-x3' 6 6 12'x6" 7 6 18'x6" 10 9 
8'x6' 7 9 12'x8" 10 9 16'x10' 16 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 

FET HI -FI PRE -AMP MODULE 
Latest low -noise FET in special circuit. 
Matches ANY ceramic /Xtal PU, Xtal mike, 
valve pre -amp, FM tuner, etc. DIRECTLY 
into ANY transistor power amp. Input 
impedance 2 Meg. Dist. <0.2 %. 25 Hz- 
200 kHz ± 1 dB. Power 6-15 volts. 

With full instructions ONLY 25/ -, post free 
(Stereo pair 45/ -). Mail order only. c.w.o. 

MORRIS 
1 Birch Drive, Shawbury, Shrewsbury. 
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FOR SALE 

£6,000 IN VOUCHERS GIVEN AWAY. See 
free Catalogue for details. Tools, materials, 
mechanical, electrical, thousands of interesting 
items. WHISTON, Dept. VW, New Mills, 
Stockport SK12 4HL. 

TOP TRADE DISCOUNTS FOR 
ALL 

COMPONENTS 
VALVES 

TUBES 
TRANSISTORS 

Free Trade Catalogue 
Engineers & Service Dealers Only 

WILLOW VALE 
THE SERVICE DEPT. 

WHOLESALERS, 
4 The Broadway, Hanwell, 

London, W.7 
01 -567 5400/2971 

YUKA* wr,FcsrOVAL e 

SELF- SPVID`i " " ^E " °'` w" - 
re /í6C19 air drying GREYH!MMER 

NoWOR BLACK WRINKLE 

(CRACKLE) Çini ries 

ratan Aerosol aprayka tontees 16 oar. fine 
quality duome easy Instant spray. No stove baking 
required. Hammers available in grey, blue. gold. 
bronze. Modern Eggshell Black Wrinkle (Crackle) 
III at IS/11 at our counter or 16111. carriage pa.. 
per push- borren aellaprey can. Also Durable. heat 
and water resistant Black Mart finish (12 on. self. 
p 

-IZLrOnFy) R 
/ 1 twn r 

pilge oppaiod. n al transferable 
trigger handle (.mace 5/.) for 19/11. carriage 

paid. Chulee of 13 II p y p1 d p 

er (Motor ur quality) siso available. Please encime cheque or 
crossed P.O. For total amount direct to: 

orner raton Nr 
o,ymg,..ra :es. 
16ozs. al 1601 

co rr. pa d. 
nude: 

Zinc Chrunwu 
Cher Lacquer 

office Grey . 
blue. bronze 

d Gad. 

M Yul5MI 
10NDON. W.2. ROAD,v 

Depp /B r LONDON, W1 =s 
Wa supply many Government D.partmenu. Munklpe 

Organkations -We can 
`Induatrl0. 

orOpweon 
Saturday. 

can ..Cloy ed hur. 
Open all day st.ray. amw Thursday afternoon. 

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 at learning 
a tune. 18 W.P.M. In 4 weeks guaranteed. 

For details and course C.O.D. ring, e.t.d. 01 -660 2896 
and 8d. .tamp for explanatory booklet to: 
GSONS (BOX 11), 46 GREEN LANE, PURLEY, SURREY 

NUT DRIVERS in 22 sizes. B.A., A /F. & M.M. 
Send S.A.E. for lists to 

Bargain Spot, 268 London Road, Croydon. 

FOR SALE (continued) 

THE IDEAL Panel Mounting Meter Move- 
ment for any Sensitive Test Meter etc. 
200 Micro Amp F.S.D. 41in. x 41in. In clear 
plastic case. Our special price only 39/6d. 
P. & P. free. Limited number only. WALTON'S 
WIRELESS STORES, 55A Worcester Street, 
Wolverhampton, Staffs. 

PADGETTS 
RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, YORKS. 
Tel. Cleckheaton 2866 

Indicator Unit type 26 
Size 12 x 9 x lin. with outer case. Fitted 
with 21" tube C.R.T. type CV1526. Nine 
B 7 G valves. Clean condition, but not tested. 
32/6, p. & p. 10/ -. 
New 12" Speakers with built in tweeter 
3 ohm or 15 ohm 6 watts max 28/6, post pd. 
Ex. Washing Machine Motors. Single phase 
230 volt k H.P. 1425 R.P.M. All perfect. 
26/- p. & p. 10 / -. 
Silicon Rectifier 500mA, 800 P.I.V. No 
duds. 2/6, post paid. 24/- per dozen, post pd. 
Jap Ear Piece. Magnetic 8 ohm. Small and 
large plug. 1/11, post paid. 
Reclaimed TV tubes with six months 
guarantee. 17in. type AW43/88, AW43/80, 
40/ -; MW43/69, 30 /-. 14ín. types, 17/ -. All 
tubes, 12/- carriage. 
Speakers removed from TV sets. All PM 
and 3 ohms. 
bin. round, 3/ -, p. & p. 3/ -; 6 for 24/ -, post 
paid. 
6 x 4fn., 3/ -, p. & p. 3/ -; 6 for 24/ -, post paid. 
7 x 4in., 5/ -, p. & p. 3/ -; 6 for 34/ -, post paid. 
5in. round, 3/ -, p. & p. 3/ -; 6 for 24/ -, post 
paid. 
Slot Speakers, 8 x 21in., 5 / -, p. & p. 3/ -; 
6 for 30/ -, post paid. 
Indicator Unit type 116a VCR97 tube. Mu 
metal screen and EF50 valves. Good con- 
dition, but not tested. 22/6. carriage 10/ -. 
Untested Pye, KB, RDG, Ekco 17ín. TV 
sets. Bush 17ín. TV sets, 50 /- each, carriage 
15/ -. Passenger train, double rate. 

VALVE LIST 
Ex Equipment. 8 months' guarantee 

Single Valves Poet 7d., over 3 Valve. p. A p. paid. 
ARP12 1/6 
E1391 94. 
EPOS 8/- 
EBF80 8/- 
ECC81 S/- 
Ecc82 8/- 
ECC83 4/- 
ECL80 1/6 
EF60 1/- 
EF80 1/6 
EF91 9d. 
EY86 6/- 
PCC84 8/- 
PCF80 E/- 
PCL82 4/- 

PCL89 6/- 
PL36 6/- 
PL38 8/- 
PL81 4/- 
PY39 6/- 
PY81 1/6 
PY8'2 1/6 
PZ30 6/- 
U191 6/- 
U281 6/- 
U282 6/- 
U301 6/- 
U329 6/- 
U261 
6B8 1/8 

BBW7 2/6 
6K7 1/9 
8174 6/- 
8176 1/9 
6P28 6/- 
10P13 2/6 
186BT 8/6 
20D1 8/- 
20P1 6/- 
2oP3 2/6 
30PL1 6/- 
30P12 6/- 
30F6 2/6 
30FL1 6/- 
8/SOL2 6/- 
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Interested 

in cutting 

your 

motoring 

costs? 
You can save a 

considerable amount of 
money by tackling some 
of the car maintenance 
jobs yourself and the 
PRACTICAL MOTORIST 
ANNUAL is designed 
specially to help you. 

Authoritative articles 
and step -by -step 
instructions show you 
how to maintain the 
engine, ignition, cooling, 
carburation, trans- 
mission, suspension and 
steering, brakes, tyres, 
bodywork, electrics, etc., 
and give advice on 
simple tuning. 

With holidays in mind 
there is a most helpful 
section on camping and 
caravanning. 

Every motorist needs 

Practical 

Motorist 
Annual 
now on sale 3/6 

NEW VALVES! 
Guaranteed Set Tested 
24-HOUR SERVICE 

IR5 5/8 DY86 5/3 EY86 5/9 PL500 12/9 
I85 4/3 DY87 5/3 EZ80 3/9 P7.504 18/3 
1T4 2/9 EABC80 5/9 EZ81 9/8 PY32 10/- 
364 5/9 EBC41 6/- KT61 8/8 PY33 10/- 
3V4 5/9 EBF80 6/- KT66 15/9 PY81 5/- 
6AQ5 4/8 EBF89 5/9 N78 14/8 PY82 5/- 
8L18 6/- ECC81 3/9 PABC80 6/9 PY83 5/8 
30018 8/6 ECC82 4/- PC86 10/3 PY88 8/- 
30FL1 13/6 ECC83 4/9 PC88 10/8 PY800 7/8 
30FL12 14/3 ECC85 5/8 PC97 7/9 PY801 6/6 
308'L1411/9 ECH35 5/8 PC900 7/6 R19 8/8 
30P4 11/6 ECH42 10/8 PCC84 8/8 025 12/9 
30P19 11/8 ECHO]. 5/9 PCC89 9/9 026 11/6 
30PL1 18/8 ECL80 8/3 PCC18911/6 U191 12/8 
CCH35 9/9 ECL82 6/3 PCF80 6/8 UABC80 5/9 
CL33 17/6 ECL86 7/6 PCF801 8/6 UBC41 8/8 
DAC32 6/9 EF37A 6/- PUF805 8/8 UBF89 8/8 
DAF91 9/8 EF39 9/8 PCF808 1119 UCC84 7/9 
DAF96 6/3 EF80 4/9 PCL82 8/9 110085 8/8 
DF33 7/8 EF85 5/9 PCL83 8/9 I1CF80 8/- 
DF91 2/9 EF86 8/8 PCL84 7/- UCH4210/8 
DF96 5/11 EF89 4/9 PCL8S 8/9 UCH81 7/- 
DK32 6/9 El'183 5/9 PCI,86 8/8 UCL82 6/9 
0291 5/8 EF184 5/3 PFL20011/9 UF41 9/8 
DK96 8/8 EH90 8/- PL36 9/3 UF89 8/8 
DIM 4/9 EL33 8/8 PL81 7/- UL41 10/3 
DL92 6/9 EL41 10/8 P1.82 9/9 UL84 6/9 
111.94 6/9 EL84 4/9 PL83 8/9 UY41 8/8 
DL98 6/9 EY51 7/8 P1.84 6/8 11Y85 5/8 
Postage on 1 valve 9d. extra. On 2 va vea or more, 
postage 6d. per valve extra. Any parcel insured against 
damage In transit 8d. extra. Office addre s, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

ELECTRAMA 
FANTASTIC 

SPEAKER BARGAIN 
Famous English, 12' high flux, 
heavy cone, 10 watts speaker 
with built -In tweeter, 3 sr 15 
ohms. P. & I. 4/9 35/6 Two for 66/ -, post 6(9 

HI -FI HORN 10 watts 
Add this 16 ohms unit to IfitiMMI 
your existing speaker sys- 
tem and create real live 
sound! ONLY 25/6 P. & I. 3/6 
Variable cross -over unit 

22/6 P. & I. 2/6 

ELEIMEASsi HI -FI PICK - U P 
Your reproduction is 

.7i-if only as good as your `- J pick-up. Ove dia- 
mond turnover unit 

assures quality reproduction of sound. Mono 
18/- or Stereo 26/- P. &I.1 /9 

MULTIMETER 
Measures AC /DC 0- 1000v., 
AC /DC 1,000 ohms /v. DC 
current 150M /A. Resistance 
150 k /ohms. Ideal for checking 
faults In household and car 
electrlcs. G'teed. 39 / 6 P. & I. 3/6 

Send for catalogue pr /ce 6d. 

Dept. PW87, 1 George St., Hailsham, Sussex 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 

FANTASTICALLY POPULAR 

* TAPE * 
We offer you fully tensilised polyester /mylar and 
P.V.C. tapes of identical quality hi -2, wide range 
recording characteristics as top grade tapes. Quality 
control manufacture. They are truly worth a few 
more coppers than acetate, sub -standard, jointed or 
cheap imports. TRY ONE AND PROVE IT YOURSELF 

Standard Play 
3in 150ít. 2/1 
4in. 300ft. 4/6 
Sin. 600ft. 7/8 
Stia. 900ft. 10/6 
lin. 1,200ft. 12/8 

Double Play 
Sin. 300ft. 4/- 
4in. 6001t. 8/- 
5in. 1,200ft. 15/- 
51in. 1,800ft. 19/6 
7ín. 2,400ft. 27/- 

Long Play 
Sin 22 ft. 2/9 
4in. 450ft. 6/6 
Sin. 900ít. 10 /6 
51in. 1,200ft. 18/- 
7ín. 1,800ft. 18/6 

Triple Play 
4in. 900ít. 18/- 
5in. 1,8OOft. 25/- 
51in. 2,400ft. 34/- 
7ín. 3.600ft. 44/- 

Quadruple Play 
600ft. 8/6 

Postages 1l- reel. 
Post Free less 5% on three reels. 
Quantity and Trade enquiries invited. 
NOTE: Large tape stocks at all branches. 

TUBES Ups est Qaality- 
ats Our Prices 

Carr. & Ins. GUARANTEED 
12/8 6 Months 12 Months 

14in. .. .. 22.10.0 23.10.0 
17ín. & 19in. .. .. 63. 5.0 64. 6.0 
21in. & 23in. 29.15.0 65.15.0 

SATISFACTION GUARANTEED 
Most Mollard, Mazda, Cosier, Emitron, Emiscope, 
Brimer, Ferranti types processed in our own factory. 
NOTE: ALL tube orders only to Portsmouth branch 
please. 

NEW and SPECIAL Lines at 
the keenest prices 

AM /FM STEREO MULTIPLEX RECEIVERS 
18 transistors, 9 diodes, 1 variable diode, 2 Silicon 
Rectifiers. Push -poll Stereo Amplifiers. FM Stereo 
Separation 15dB. AM Medium Wave 180 -550 Metres. 
Power output 10W R.M.B., 220/240V A/C Mains. 
Beautiful wooden plinth case -approximately 
15'(w)x 8'(h) x 9'(d). Controls: Function Switch, 
Balance, Base /Treble Control, Volume, Tuning. Fine 
finish. Special purchase enables us to offer these superb 
machines oí famous make at a ridiculously low price. 
Unrepeatable offer at a traction of list price ... only 
28 GES. POST FREE. 

SHARP Rocorder, List 886 goe 
Tape 

HITACHI 8W /MAíRe /MW/LW 
re 

GARRARD 1025Changerewith 
Stereo Cartridge 

JASON 12ín. Diecast fall range twin 
cone Speakers 

AJAX MainslHattery. AM /FM larger 
12 ns Radio g 

WELESMERE AMIFFMHLgghSensitvity 7gns 
WHSS7E All -Wave, full size. HITACHI ent Short Wave 13 gns 

HI -FI Dulci, Arona,aT elon,d ens, WE. 

28 gns 

27 gns 
£8 10s 

f4 10s 

AU items previous- 
ly advertised 
available. HugeHi- 
Pi and Component 
stocks at all bran- 
ches. Please call 
and view without 
obligation. 

TECHNICAL 
TRADING 

RETAIL BRANCHES: 
LONDON, 10 Tottenham Court Rd. (MUS 2639) 

PORTSMOUTH. 350 -352 Fratton Road 
(Tel. 22034) 

SOUTHAMPTON, 72 East Street (Tel. 25851) 

BRIGHTON, 6 Queen's Road (Tel. 23975) 

MAIL ORDER WAREHOUSE: 
Devonian Court, Park Crescent Place, Brighton. 
(Tel. 680722) 

BARGAIN PARCELS 
Including variable condensers, i.f. coils, louáspeaker 
plug /sockets, knobs. pots, condensers, resistors, nuts, 
bolts, cabinet fittings, switches, transformer choke, 
rectifier, transistors at a small fraction of list value. 
Due to heavy demand we now pack them in several 
sises -be amazed -try one now. 
8 lbs. (post 8/ -/ 9/- 
7 lbs. (post 5/ -) 17/8 
14 lbs. (post 8 / -) 29/- 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 5641/2/3 

Z ft I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to the Head Office 

When sending each with order, please include 2/6 in £ for postage and handling 

MINIMUM CHARGE 2/6. No O.O.D. orders accepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANgham 8403 
Open all day Saturday 

OA2 8/- 
OAS 8/6 
OB2 8/- 
OB3 9/- 
OCS 8/6 
OM 8/- 
01310 11/- 
L4%2 121- 
1B8GT 7/- 
1G60T 6/- 
1040T 8/- 
1H6oT 7/- 
lI4 8/- 
IBB 6/- 

186 4/6 
334 4/- 

i11á 6Ìe 
1Vß 9l- 
1 %2B 7/- 
152 ß6/- 
2028A 8/- 
2040 8/- 

CW4 18/- 
2D21 8/- 
pE26 87/6 
x2 

244 4/- 
3B28 40/- 
8Q4 7/6 

5V4 8/- 
51332 80 /- 
4ß40Y 10 /- 
!Call 6/6 
lU4GB 7/- 

0YSGT 6/6 

íZ40 7/- 
6/801.2 
6A80 16/6 
8AB4 6/6 
6ÁB7 4/- 
6AC7 4/- 
6AD4 16/- 
6AF4A 9/- 
ßA68 ß/- 
6A07 6/9 
BAHR 10 /- 
6ÁJ5 9/- 
8ÁJ8 6/8 
8ÁK6 6/- 
8 

BAKE 11/6 
8AL6 8/- 
8ÁM4 28 /- 
8AM6 5/- 
6AM6 4/- 
6A148 8/- 
6AN8 10 /- 
6AQ6 6/- 
6AQ6 10/- 
6AR6 6/- 
6AR8 ß/- 
8A86 6/6 
8.3.88 7/- 
8A87á 15/- 
6AT6 4/6 
6AU4GTA 

6AU6 5/- 
6AÚ8 10/- 
6AV6GTA 

6AV6 6/0 
6AW8AU /- 
6A%4GTB 

6AXIOT8/ 
12/ 

8A%7 0/e 
6B46 16/- 
BBBO 8/6 
6BA6 4/- 
6BA7 16/- 
sacs 8/6 
6BE8 4/6 
6BF6 16/- 
8E88 9/- 
6BF7 18/- 
6BG130 11/- 
6BH8 8/- 
8218 8/- 
6BK4 26/- 
6BK7A 9/- 
BBL7GTA 

6BN6 7/6 
6BQ6GTB 

6BQ7A 7/- 
8Bß7 18/- 
8BRO 18/6 
6887 85/- 
6BW6 16/6 
8ßW7 18/- 
6BZ8 6/- 
6BZ7 10 /- 

6C4 6/6 
6CóGT 6/9 
808 4/- 
8C8G 7/- 
6C9 17/8 
6CB8 6/- 
8CD6GA 

6067 
288/- 

6CH8 11/- 
8012 9/- 
BCLH 16/- 
6008 UN- 
80W4 16/- 
130515 7/- 
8D8 7/8 
804 17/6 
6008 18/6 
BDKB 8/- 
8DQ8B 11/- 
6D84 16/- 
6DT6 8/- 
BEAK 11/- 
6EW6 12/- 
BF6GB 6/8 
887 91- 
fiF11 IV- 
6F113 616 
6814 18/- 
6815 11/- 
6517 9/- 
8518 7/6 
6523 16/- 
8524 181- 
6F26 14/- 
6828 18 - 
OOHS 11/- 
8018 DU- 
80W8 11/- 
634 9/- 

OT 
5/8 

838 8/6 
tiJ7 81- 
8K8GT 9/- 
6170 2/6 
BK28 9l- 
8126 16/- 
8143áT 8/8 
6L7 61- 
6L12 6/- 
eL18 6/- 
8L19 20/- 
8LD20 6/8 
6N7GT 6/6 
BM U/6 

ßP26 1ß /- 
6528 1ß /- 
6Q7 7/- 
ß8A7 7/- 
6807 6/- 
88M7 4/6 
BM 71- 
68L7:T el- 
68N7GT 5/6 
ß8Q7 7/- 
68B7 71- 
6867 8/- 
6Tß 6/- 
6U4GT 1ß/- 
608 11/- 
MOT 6/- 
8%4 4/6 
ß%66T 6/- 
8%8 11 /- 
8580 11/6 
706 1416 
787 ß0 /- 
7Y4 11 /- 
754 7 6 
9BW6 7/- 
9D2 816 
9D7 9/- 
1002 10/- 
10Dß ß/- 
10F1 18/- 
1089 10 /- 
10518 718 
lOLl 7/6 
1OLD1110 /- 
10P1ß 10 /- 
10514 16/- 
12ÁC6 7/- 
12AD6 6/- 
12AL6 7/6 
12AQ6 7/- 
12AT6 4/6 
12AT7 6/- 
12.007 5/9 
12AV8 6/6 
1ßA%7 6/6 
12AY7 18/6 
12B4A 9/6 
12BA6 6/- 
12ßA7 6/- 
12ßE8 6/- 
12Bß7 6/- 
12ßT6 4/6 
12BY7 10 /- 
120178 12 /- 
12DQ7 10 /- 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 
Combined effect of increase in Purchase Tax and B.E.T, and 
import restrictions forced m to introduce an ncrease of 14. 
per shilling which must be added to the total of each order. 

12E1 20/- 
12E14 68/6 
12K6 10/- 
12K8 8/- 
12Q7GT 6/6 
128A7GTa- 
128C7 4/6 
12807 6/- 
19827 8/8 
128Q7 7/6 
18133 el- 
19AQ6 7/6 
2ocv 62/6 
20D1 9/- 
20L1 18/- 
2051 10/- 
2053 12/- 
2054 19/- 
2056 19/- 
26BQ8oTB 

2606 6%- 
96008 12/- 
26L60T 6/6 
96Z4G 6l- 
2626 81- 
26Z80TU/- 
80A6 7/- 
80C16 14/- 
SoC17 16/- 
30018 14/- 
80F6 18/- 
S0FL1 16/- 
80FLI217/6 
S0FL1S 8/- 
S0FL1414/6 
SOLI 6/- 

ß0L16 16 /- 
ß0L17 16 /- 
30512 16/- 
90511) 14 /- 
SSPL1 151 - 
SOPL18 17/6 
80PL1417/- 
S6A6 10/- 
36B5 1ß /- 
96C6 6/6 
86Dß 12 /- 
S5L8GT 8/- 
3ßW4 4/6 
3628 10 /- 
36Z4G 4/- 
86Z50T 6/- 
6046 12 /- 
BOBO 12/- 
6006 6/- 
60LB0T 8/6 
6810 18 /6 
7501 8/- 

88A1 1816 
88A2 7/6 
86Aß 7/6 
90A0 46/- 
9001 12 /- 
9000 85/- 
9000 ß5/- 
160B2 11 /- 
1ß0B3 10/- 
807 9/- 
811A 80 /- 
8124 80/- 
618 75l- 
8ß7 16/- 

888A 
884 
5670 
5751 
6788 
6888 
8080 
6146 
814613 
6197 
8880 
6388 
8888 
8939 
7189 
7860 
7661 
7581 
7688 
7691A 
7895 
AZ1 
AZ81 9/- 
(10H86 9/- 
CYSI 7/- 
DAF96 7/- 
DP96 71- 
DH81 10/- 
DH101 9/- 
D192 8/8 
DK96 7/5 
DL88 18/- 
DL98 7/- 
DM70 6/- 
DY86 6/- 
DY87 0/6 
DY802 9/- 

14/- 
10/- 
10/- 
11/- 
1St- U- 
27/V6 

47/8 
20 /- 
86/- 
76/- 
47/8 
40 /- 
15/- 
80 /- 

226 
22/6 
20 /- 
22/6 

E66L 68/8 
E83F 20/- 
E88C 28/- 
E88CC 12/6 
E180L 100/- 
E180F 17/6 
EAF80110/- 
EABC80 6/- 
EBC88 8/- 
EBC41 9/6 
EBC81 61- 
EBF80 7/6 
EBF83 8/- 
103589 8/- 
EBLl 121- 
EBL31 24/- 
5088 11/6 
5088 11/- 
50034 8/- 
50C40 10/- 
B0070 17/- 
50081 6/- 
5CC82 6/9 
50088 6l- 
ECC84 6/6 
BCC86 6/- 
E0088 81- 
EOC88 7/6 
13004 11/- 
E0091 616 
500807 14/- 
ECF80 616 
ECF82 6/0 
50883 14/- 
50888 lll6 
50F80482/- 
501136 111- 

ECH42 18/- 
ECH81 6/8 
ECH88 8/- 
ECH84 9/- 
BCL80 8/6 
5CL81 7/8 
ECL82 6/- 
ECIAS 11/6 
ECL84 10/- 
BCLBS 10/8 
1301.86 8/- 
5F9 8/- 
5839 8/- 
5040 9/- 
EF41 11/8 
5842 18/- 
EF64 10/- 
5F86 18/- 
EF80 4/8 
ESES 9/6 
5F86 8/6 
EF88 6/- 
EF89 6/- 
EF91 4/- 
5852 7/6 
5899 4/- 
E594 6/- 
5896 6/- 
EF96 8/6 
SF188 6/- 
55184 6/6 
EF804 20/- 
EH90 7/- 
5K90 4/6 
BUM 9/6 
ELM 8/6 
ELIO 22/8 
BL41 9/8 
5142 10/- 
EL81 9/- 
EL88 718 
5L84 4/6 
ELM 7/6 
ELM 8/- 
EL90 6/- 
51.96 6/6 
EL880 28/- 
51200 17/- 
51.821 10/- 
51222 17/- 
51120 16/- 
EMU 18/- 
5M71 12/6 
5X80 7l- 

EM81 7/6 
EM84 7/- 
EM87 10/- 
5N82 80/- 
EN91 8/- 
EY61 7/6 
EY80 8/6 
EY81 7/- 
EY83 10/- 
EY84 9/6 
5586 7/6 
EY87 8/- 
5588 8/- 
SZ40 8/- 
5541 8/8 
EZ80 6/- 
EZ81 6/- 
GY601 15/6 
0232 9/6 

áZ34 L42Dñ /- 
e/- 

KT68 !8/- 
KT88 89/- 
MH4 7/- 
MH41 9/- 
MIA 8/- 
M8PENT 

10/- 
N78 19/- 
05881 6/- 
ORP90 88/8 
05598 221- 
PABC80 7/6 
PC88 11/- 
P096 7/6 
PC97 8/- 
PC900 9/6 
PCC84 6/6 
PCC86 7/6 
P0088 11/- 
PCC89 9/6 
PCC189 10/- 
PC080616/- 
PCC80818/- 
PC580016/- 
PCF80 616 
5CF82 0/8 
PCF84 8/- 
PCF813 9/8 
PCF87 16/- 
PCF80014/- 
PCF801 9/- 

PCF802 9/- 
PCF80614/- 
50F80818/- 
PCF80814/6 
PCL80 16/- 
POL81 9/- 
PCL89 7/- 
PCL88 121- 
PCL84 8/- 
PCL86 8/6 
PCL86 8/6 
PCL88 17/- 
PCL80017/8 
PCL80116/- 
PD600 80/- 
PE08-40N 

PEN46 6%6 
PEN46DD 

PEN988 91- 
PEN884 9/- 
PBN468DD 

10/- 
55813 10/- 
PF818 14/- 
P51.20018/- 
P1.88 8/- 
P1A8 10/- 
51.81 9/- 
PL83 8/- 
PL88 7/- 
PL84 6/6 
P1.600 18/6 
P1.604 16/- 
51.509 INN- 
P1.802 18/- 
5531 6/- 
PY82 10/- 
PY88 18/6 
PY80 6/6 
PY81 6/6 
PY82 6/- 
PY88 6/6 
PY88 718 
PY600 80/- 
PY800 0/- 
PY801 9/- 
QUID 87/- 
8P41 616 
SP81 6/- 
TP22 101- 
TT21 46/- 
019 401- 

uso 18/- 
1122 8/- 
025 14/6 
U28 14/6 
U31 8/- 
033 80/- 
078 4/- 
081 10/- 
U281 8/- 
0282 8/- 
0408 8/- 
U404 6/- 
UABC80 8/- 
UAF42 9/13 
UBC41 8/6 
UBC81 8/8 
UBF80 13/6 
UBF89 7/- 
UBL1 8/6 
UC92 8/- 
U0086 7/- 
UCF80 9/6 
UCH21 9/8 
UCH42 12/- 
UCH81 e/e 
1701.81 10/- 
UCIA2 7/- 
UCL88 U/- 
UFO 10/- 
13841 9/9 
UF42 U/- 
UFO 10/- 
17880 7/- 
UF86 7/8 
UF89 7/- 
UL41 U/- 
UTA4 6/6 
UM4 10/- 
UX84 7/- 
UU9 7/6 
UY21 9/6 
UY41 7/- 
UY82 9/6 
UY86 (O- 
VUM 9/- 
VU111 81S 
VU188 8/- 
W78 7/- 
W107 7/- 
W729 10/- 
%86 9/- 
Z769 26/- 
Z700U 8/- 
Z808U 16/- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

RCA Type 0A3020 
Integrated Circuit Audio Amplifier In TOS encapsulation 
(else of a small translator /, equivalent to coven n -p -n 
silicon translators, 3 diode. and 11 reaietore. Power output 
560mW. Total harmonic distortion 1%. Will operate on 
voltage from S to 9 volte. 80 /- plue 2/- P.P. 

GENERAL ELECTRIC Type PA222 
Epoxy moulded In -line package equivalent to six n -p -n 
trausletore, one diode an six ta resistor.. It will provide out- 
put of up to 1.2 watts Into 16 ohms. Battery operation 
22 volts. 40 /- plue 2/- P.P. 
The construction of amplifier using the above Integrated 
circuits had been described In March and August issues of 
P.W. Please note that we only supply the IC's and no 
other parts are supplied by us. 

GENERAL ELECTRIC TYPE PAM 
1 -watt Audio Amplifier suitable for supply voltage of 
9 to 26V and for output load. of 8, 16 or 22 ohms. 
Only 8 capacitors and S resistors are required for making 
up a complete amplifier delivering 1 watt for an input 
voltage of 800mW. Epoxy moulded double four-in -line 
package. 27/8 each, plue 2/- P. & P. 

GENERAL ELECTRIC Type P5237 
Similar to PÁ234, but 2 watts, 40/ -, plum 2/- p.p. 

RCA Type 0A8086 
LW /MW Receiver, RF/IF Section as described in May 
Issue of P.W. 19/ -, plus 2/. P.P. 

NEW LIST OF TRANSISTORS, INTEGRATED CIRCUITS 
AND RECTIFYING AND ZENER DIODES IS NOW 
READY. 

The List gives full apeciOcations and prices of over 
200 types of Semiconductors. 

Available free on request. 

MULTI METERS 
TYPE MF16 

D.C. voltage range: 
0.0.6. 10.50. 260 -500V. 

A.C. voltage range: 
0.10 -60- 250.600V. 

D.O. current range: 
50011.1O.100mA. 

Resistance rangea: 100MO.1M O. 
The meter is also calibrated for 
capacity and output level measure- 
mente. Sensitivity 9000 DV. 
Accuracy f2.ß% for D.O. and 
±4% for A.C. meaeeuremente. 

Dimensions: 44 x S} x mu. Price 54.6.0. 
Type 106 -IT: 24 range precision portable meter, 6000 
o.p.v. D.C. Volte: 2.6.10S0 -I5O. 600 -2600V. A.C. Volta: 
10.60- 100.260. 600 -2500V; D.C. current 0.6.6.50.600mA 
Resistance 2000 -20,000 ohms; 2-20 megohme. Power 
output calibration ln A.l` for 600 ohms line. Complete 
with prode and batteries, 88.2.0. P. & P. ß /.. 

THYRISTORS 
Low current: 

Blue spot; 200 p.i.v., 6 Amp. Gate voltage 325V 
at 120 mA 12/13 

Medium current: 
BTY79-400R: 400 p.i.v., 13,4A ay., 10 Amp r.m.s. 

Gate volts ß.0V at 30mA 87/- 
High current: 

CR 80.021A, 80 Amps. 25 p.i.v. 251 - 
CR 100a61A 80/- 
CR 100.201A, 100 Amp, 900 p.l.v. 86/- 
CR 100 -215A, 100 Ampe. 260 p.i.v. 40/- 
CR 100.301A, 100 Amp. 800 p.1.v. 45/- 
CR 100.851A, 100 Amps. 860 p.i.v. 80/- 
Cß 100 -401A, 100 Amps. 400 p.l.v. 60/- 
CR 100.601!, 100 Amp, 600 p.1.v. 70/- 

For all CR series Minimum gate firing voltage G 3V at 
150mA. 

DRY REED INSERTS 
Glass dry reed inserts approx. tin. dia. x lin. long with 
axial leads. One "maté' contact of 100 mA capacity at 
50V. Can be operated by permanent magnet or 30 -60 
Amp -turne relay colle. PRICE 18 /- per doz. poet free. 

SLIDEWIRE 
WHEATSTONE 

BRIDGE 

f15.15.0 

Battery Powered Portable Resistance Bridge. Range 0.6 
to 60 ohms with multiplier settings of 0.1 -1- 100 -1000, 
providing a measuring range of 0.06 to 60 000 ohms. 
Accuracy In the middle 3 ranges -0.6% approx. 
PRICE 816.15.0. 

TRIACB TYPE 40488 
Gated bi-directional Silicon Thyrbtoro with integral 
trigger. The trim will control up to 1440 watts at 240V 
maims frequency. Supplied complete with heat sink 
data sheet and application sheets for motor control and 
dimmer circuits. 87/6 each. 

UNNIJUNCTION TRANSISTORS 222648 
Power dissipation 300mW R.M.S. Base -to -Base voltage 
35V max. Peak emitter current 2.OA. Suitable for trigger- 
ing of thyristors. 12/8. 

D. C. MOVING 
COIL METERS 

ACCURACY 1.5% 
SERIES 70 Rectangular flange 80 x 72 mm flush mounted. 
Body diameter 88mm. Scale length ca 50mm. 
80 t8/- 600ttA 49/- 400m4 46/- 
100µA 68/- lmA 46/- 600mA 46/- 
260µA 04/- 40mA 48/- IA 46/- 
400µA 65/- 180mA 48 /- 2.6A 46/- 
8V 82/- 60V 82 /- 250V 68/- 
40V 82/- 150V 82/- 800V 58/- 
SERIES 120DA. Rectangular flange 120 x 104mm flush 
mounted. Body diameter 88mm. Scale length ca 98mm. 
40µA 82 /- 26mA 58/- 15V 62/- 
80µA 78 /- 80mA 68/- 130V 62 /- 
100µA 741- IA 68/- 100V 62/- 
260µA 86/- 1.64 58 /- 250V 65/- 
800µA 60 /- l0A 80/- 400V 69/- 
2.6mA 681- 40A 64/- 600V 77/- 
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VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS 
Have you had your copy of "Engineering Opportunities" ` 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available- without charge - 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or training. 

On 'SATISFACTION or 
REFUND of FEE' terms 

This remarkable book gives details of examinations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT? 
RADIO ENGINEERING 
Advanced Radio - Gen. 
Radio - Radio & TV 
Servicing - TV Eng. - 
Telecommunications- Sound 
Recording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. 
Installations Draughts- 
manship - Illuminating Eng. - Refrigeration - Elem. 
Electrical Science - Electri- 
cal Supply - Mining Elec. 
Engineering. 

CIVIL ENGINEERING 
Advanced Civil Eng. - Gen. 
Civil Eng. - Municipal 
Eng. - Structural Eng. - 
Sanitary Eng. - Road Eng. - Hydraulics - Mining - 
Water Supply - Petrol Tech. 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. - 
Applied Electronics - Prac. 
Electronics - Radar Tech. - 
Frequency Modulation - 
Transistors. 

MECHANICAL ENG. 
Advanced Mechanical Eng. - 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work - Welding - Eng. Pattern Making - 
Inspection - Draughtsman- 
ship - Metallurgy - Pro- 
duction Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Elec. Equipment - Garage 
ttanagement. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
B.Sc. (Eng.), A.M.S.E., C.Eng., A.M.I.E.R.E., R.T.E.B., 
A.M.I.P.E., A. M. I. A.M.I.M.L. A. R. I. B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY Et GUILDS, GEN. CERT. 
OF EDUCATION, ETC. 

THIS BOOK TELLS YOU 
* HOW to get a better paid, more interesting 

job. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man . . . quickly and 
easily. * HOW to benefit from our free Advisory and 
Appointment Depts. * HOW you can take advantage of the 
chances you are now missing. * HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

132 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL 
EQUIPMENT 

Baaic Practical and Theore- 
tic Course for beginners in 
Radio, T.V.,Eiectronies,Etc 
A.M.I.E.R.E. City & Guilds 

Radio Amateure' Exam. 
R.T.E.B . Certificate 
P.M.C. Certificate 

Practical Radio 
Radio& Televielonnervicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS 

The specialist Elec- 
tronics Division of 
B.I.E.T. 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES", and if you are earning less than 
£30 a week you should send for your 
copy now -FREE and without 
obligation. 

British Institute of Engineering Technology 
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

POST NOW ! 
I TO B.I.E.T., 453A, ALDERMASTON COURT, 

ALDERMASTON, BERKSHIRE. 

Please send me a FREE copy of "ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS !PAGE 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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INGLANOS LEADING COMIAONENT 8 FQl//OMLNT CENTRES 
SOLID STATE -HIGH FIDELITY 

AUDIO EQUIPMENT 
Mono or Stereo Audio, Equipment devel- 
oped from Dinsdale Mk.11 -each unit or 
system will compare favourably with 
other professional equipment selling 
at much higher prices. 

COMPLETE SYSTEMS 
FROM 

£15.5.0 
THE FINEST VALUE IN HIGH FIDELITY - 
CHOOSE A SYSTEM TO SUIT YOUR 
NEEDS AND SAVE POUNDS 

tor T° 

All units available separately 

SEND FOR FREE BROCHURE (No. 21) TODAY! 
DEMONSTRATIONS DAILY AT '303' EDGWARE ROAD 

,or complete 
',Menlo. sotMlaction 
choose either the- 

INTEGRATED TRANSISTOR AMPLIFIERS 
6 WATTS MONO OR 12 WATTS STEREO 

We are pleased to offer two new designs with the choice of either 
mono or stereo systems. These BRITISH DESIGNED UNITS 
favour the user any ways -with fantastic power and 

quality with far greater adaptability, with freedom for battery or 
mains operation. 

MONO STEREO OPTIONAL 

£8Ó0PP£16.10.0 
lilmt/slyd Inanels 12 and II FREE on reoue. 

ELECTRONIC ORGANS AND COMPLIETE UNITSELF 

he MAYFAIRAcchvmed by everyome 
completely new development In 

end a new field for hinstru- ments e 
r. The 'MAYFAIR' pro - 
multitude of the most 

sounds wrlh a wide range 
of tone suitable for classic 
or puler music Th ¢cl 
fully polyphonic, that Is lull cords c 
nrcludes 165 tenai. , printed cire 
aitrachve vynair covered cabinet with 

The GROSVENOR 

THE MAYFAIR 99 GNS 
BROCHURE 

an be played over the antic. keyboard. Supplied as Mill of pans which 
utt panels. sped al fully sprung and depth of touch adjusted keyboard. 
carry handle 

The Grosvenor is designed for the more ambitious musician and 
has 

a 

itch wider range than most commercial organs. It eompdses 
two l lour-octave (19 note) keyboards and a thirteen -note pedal 
board. It has four pitches 0.e., eh, Ift, 2h, 1ft) on the upper or solo 
keyboard, three pitches ('I P.,16h, aft, lit) on the lower or accompani- 

,ont keyboard, two pitchesli.e.,1611. af0 on the pedal board. Variable 
sustain on the solo keyboard and variable vibrato on both keyboards. 
li a 15 voices in the solo tone -forming unit. 10 voices In accom- 
paniment lone -forming unit and 1 voices in the pedal tone -forming 

l rm All components and kit sections are available separately 
including the Oak Console at Ea6.10.0 

complete detailed and inustrated construction manual provided 
with circuits and fun pats lost l m purchased 

telr. All parts supplied am fully guaranteed. Full after sales 
end advice. freely available. THE GROSVENOR 

Once built the 'MAYFAIR' o 'GROSVENOR' will then 
provide years of enjoyable entertainment. KITS FROM £220 terms availably 
Call in -Saa sham for yourself. BROCHURE 9e 

PRACTICAL ELECTRONICS- ELECTRONIC ORGAN KIT 
We are able to supply Parts as described in this ' . Details on request 

ORGAN COMPONENTS: COMPLETE RANGE IN STOCK I9 AND 61 NOTE KEYBOARDS 2 T05 PAIR 
GOLD CONTACTS COILS AND CHOKES REVERBERATION SPRINGS AND UNITS STOP TABS AND 
ASSEMBLIES PEDAL BOARDS RHODIUM AND GOLD CLAD WIRE. ALSO PRINTED CIRCUITS ETC. 
COMPLETE RANGES FOR TRANSISTORISED ORGANS ASK FOR NFW PRICE LISTS WITH DETAILS 
I FAFI Ei 9B ALL ENQUIRIES TO. ORGAN DEPT. -MR. ELVINS 

DO IT YOURSELF 
MW /LW PORTABLE 

New printed circuit design with 
full power output. Fully tunable 

on both mw /Iw bands. 7 transistors plus diode, 
push -pull circuit. Fitted 5 inch speaker, large 
ferrite aerial and Mullord transistors. Easy to build 
with terrific results. AU local and Continental 
stations 
TOTAL COST £5.19.6. P.P. 116 

TO BUILD Send for Brochure 1 

NEW MODELS 

NOMBREX 
TRANSISTORISED 

Test Equipment 
PRICE Leaflet 
£ s. d. No. 

21 0 - 
29 10 35 
19 10 20 
12 1e 25 
10 10 26 

MODEL 
29s R.F. Generator 
29r vial R.F. Generator 
30 Audio Generator 
31. R.F. Generator 

32 C.R. Bridge 
33 Indodam'¢ Bridge 20 0 29 

BUILD A QUALITY 
TAPE RECORDER 

To er ein best out of your MAGNAVOX DECK. you need . 
special MARTIN RECORDARIT This corner.. 

quality g vaNe amplifier and pramplis which comes lo 

down to the last screw FOR MAKING A 
you mumbled on AU ownl. circuit board---in tact every- 

,T~ SUPERBbuilt, 
w INSTRUCTIONS MANUAL MAKES BUILDING EASY THE 

ANO SUCCESS ASSURED 

MECROPHONE 1 in 1.200 IL. tape. spare spoot 

VHF FM SUPERHET TUNER MKII 

Hi EPñóóUCCLIOi ISIONO AND STEREO 

A oonviar VHF FM Tuner 

r,,,,n1ry tor quality reception 
or monophonic md, mth the 

casts TImre i no doubt 

Me real sound. Excellent 

nrns OA 
COST 

etti... 
ABiNET 201 I ASK FOR LEAFLET 3 

I0 I 0I 
QUALITY CAR RADIOS 

' 

the road Nm 

motoring vspeeds. Includes lull mom 

POSITIVE/NEGATIVE EARTH PRICE MIMS. Re. SS 
MANUAL a abnye (A. 4 sot IMV/LW 

NEW- MALLORY LONG LIFE 
MERCURY BATTERIES 

50 OFF LIST PRICES 

MULLARD 1 WATT AMPLIFIER 
PORT... TRANSISTOR UNIT wim nwm convoi 

OpiponI Rem. cover. Wood cabinet le g 4. II. 
in seemlier. I7N 

uses PPP battery 45/- PL 

lid.... ri 

OUR PRICE 10 , each 

FMay son rnro soin 1.35,. cois 

Thew ells r 
e r apq,uupn whore SMALL SIZE 

HIGH CAPACITY and LONG 

LIFE roui. 
GUANO-DES AVAILABLE . 

TRANSISTORS 
MANUFACTURERS -DISTRIBUTORS 

We peahen QUANTITY. Naocnwee 
BULLETIN 
FROM STOCK 

listing 
i ces at KEEN 

PRICES coupled with 
COPY 

DELIVERIES. 
to . W TOUS ton Company 
Headed Notepaper 

TAIN TOUR RIE 
please) SEMI- 

CONDUCTOR BULLETIN. For TELEPHONE QUOTATIONS. 
,NONE MI 7D tooe/s E.M.I 0/1) 123 NM Fain.1. 

We purchase medium to large quantities of 

Transistors and Devices excess to Manufacturers' 

und DistnIns10 nn ,.menu Write Or Phone Erra 1 

TRANSISTORS - 
SEMICONDUCTORS 
COMPLETELY NEW 1969 LIST OF 
1000 types. Send for your FREE COPY 
TODAY. (list 36) 
S.C.R.'s from 5/- 
Field Effect Transistors from 7/6 
Power Transistors from 5/- 
Diodes and Rectifiers from 1/- 

GARRARD 
RECORD 
DECKS 
ALL BRAND 
NEW at 
huge uvinos 

2025 Mono/Slreo GEN 25 

3000 LM Mono/Stereo 9TANC 
SP25MkII 
AT60 Mk II 

AP75 

S155 

SL65 

.75 
SL95 

A70 Mkt! 
B5R.UA25Mono 
BSR.MA65 
13 R. MA70 
H S.R. MA75 

401 Canard 

f 
8 B 

9 19 

19 

11 19 

14 

1 19 0 

36 0 

12 12 

6 19 

a19 
12 11 

15 6 

213 10 

p 7/6d all models D plma tar, 
a, . cassn.,eza.ailaoie enelo,NO p brochures 16 rl 

I I 14 
VISIT OUR NEW Hl -FI CENTRE at 309 EDGWARE ROAD 
AND SAVE UP TO £25 ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE 
for all leading makes\ 
AMPLIFIERS 

yr 
TUNERS L, 

DECKS 

SPEAKERS 
MICROPHONES h. 

TEST EQUIPMENT 
HEADPHONES 

CARTRIDGES, etc. 

All with 
Terrific Savings 

It will PAY YOU 
to pay us a VISIT ! 

COMPLETE SYSTEMS from E46-Saves E12.10.0! 
SEND FOR NEW 8 -PAGE ILLUSTRATED HI -FI LIST 16 17 

HENRY'S 
OPEN MON. -SAT. 9 a.m -6 p.m. THURS. 9 a.m. -I pair, 

fro 

COMPLETELY NEW 9th EDITION (1969) 

The most COMPREHENSIVE - 
CONCISE -CLEAR COMPONENTS 
CATALOGUE 

Complete with 10- worth discount vouchers 
FREE WITH EVERY COPY 

32 pages of transistors and semi -conductor 
devices, valves and crystals. 
210 pages of components and equipment. 
70 pages of microphones, decks and Hi -Fi 
equipment. 

6,500 ITEMS 

320 BIG PAGES 

NENßySRA1ßt0 

Send todayl'6: . 
303 Edgware Road, London, W.2. Mail Order Dept . 

all types of Components, Organ Dept (01) 723 -100019 

309 Edgware Road, London, W.2. High Fidelity 
Sales, P A and Test Equipment, Record Decks(o1) 723 -6963 

www.americanradiohistory.com

www.americanradiohistory.com

