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"Been a Blob -a -jobbing? Tried Blob -board, the 
new circuit board that needs only two hands to 
use, and doesn't come apart when you take the 
components off? Any circuit that can be built on 
a circuit board can be built more easily on a 

Blob -Board. Simply number the circuit junctions 
in the same way as the examples in the Blob -a -job 
series and build, no layout drawings needed. 
Components are butt soldered to one side, you 
can see the components and the track connectors 
without turning the board over. 
Now Blob -a -Bit -of -Better -Board. 

Last Month's project was the Square wave 
generator built on ZV2V5 Blob Board. 
This month's project is the 12 -note generator 
built on ZB 2IC Blob -Board. 
Next month's Blob -a -job is a Microphone 
pre -Amplifier built on a ZB 2v5 Blob -board. 

As 
a special 
offer to 

Radio and Electronics 
Constructor readers 

Buy pack of 3 2V5 Blob -Boards 
and Get 1 2 -IC Blob -Board Free 

Please rush me 
Packs of 3 2V5 + My Free 2 -IC Blob 
For only £0.62 per pack of 3. 

Please add 20p for Post +VAT for all orders 

Buy pack of 3 2 -IC Blob -Board 
and Get 1 2V5 Blob -Board Free. 

Please rush me 
Packs of 3 2 -IC + My Free 2V5 Blob 
For only £1.01 per pack of 3. 

Please add 20p for Post + VAT for all orders 

All goods are ex -stock delivery. Please enclose cheque, 
postal order payable to PB Electronics (Scotland) Ltd. 

Offer Available from All Good Component Stockists. Save on Post! 

P.B. Electronics (Scotland) Ltd. 
57 High Street, Saffron Walden, Essex CB10 1AA England. 
Telephone: Saffron Walden (0799) Telex: 817185. PB 
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NEW for electronic design engineers! 
FIX -PRINT for printed circuits 

Invaluable for 
holding P.C.B.'s and other 
panels when inserting and soldering 
components. Can be adjusted to suit work up to 28Umm, 
rotating to gain access to reverse side and locks in any 
position. All metal. 

Price £10 inc. VAT. p&p £1 

Write or phone for full, details 

S2 Drill Stand 

Robust, all metal with ample throat 
dimensions. Adjustable height canti - 
laver with lever actuated feed. Spring 
return. Will accept both P1 & P2 drills 
Price £18.50 inc. VAT. p&p 106p 

Si Drill Stand 

Constructed to take the popular 
P1 drill and ensure a high degree of 
accuracy in all types of electrical 

precision work. 
Price £5.13 inc. VAT. p&p 38p 

PRECISION PETITE LTD 
119e HIGH STREET TEDDINGTON MIDDLESEX TW11 8HG 

TEL: 01-977 0878 
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4" dia. lens 

FLEXIBLE 
MAGNIFIER 

WITH CAST IRON BASE, 

PRECISION GROUND AND 

POLISHED LENS, CHROME PLATED 

FRAME AND FLEXIBLE TUBE. 

IDEAL FOR HOBBIES, AND 

DETAILED WORK WHICH REQUIRES 

BOTH HANDS FREE. 

CALLERS WELCOME 
(Subject to price ruling at the time of issues 

BEVOR OPTICAL & 
TECHNICAL 

42 TAVISTOCK STREET 
LONDON W.C.2 

Tel. 01-836 4536 

£10.00 
POST 
FREE 

Wilmslow 
Audio 

THE firm for speakers! 

SEND 10P FOR THE WORLDS BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS 
KITS, CROSSOVERS ETC. AND DISCOUNT 

PRICE LIST 

ACT AUDAX BAKER BOWERS & 
WILKINS CASTLE CELESTION 

CHARTWELL COLES DALESFORD 
DECCA EMI EAGLE ELAC FANE 
GAUS GOODMANS HELME I.M.F. 
ISOPHON JR JORDAN WATTS KEF 
LEAK LOWTHER MCKENZIE MONITOR 
AUDIO PEERLESS RADFORD RAM 

RICHARD ALLAN SEAS TANNOY 
VIDEOTONE WHARFEDALE 

WILMSLOW AUDIO DEPT REC 

SWAN WORKS, BANK SQUARE, WILMSLOW 
CHESHIRE SK9 1HF 

Discount HiFi Etc. at 5 Swan Street and 10 Swan Street 
Tel: Wilmslow 29599 for Speakers Wilmslow 26213 for HiFi 

NEW STYLE 
SELF -BINDER 

for "Radio & Electronics 
Constructor 

(Max format 7f" x 9f") 
The "CORDEX" Patent Self -Binding 
Case will keep your issues in mint 
condition. Copies can be inserted or 
removed with the greatest of ease. Rich 
maroon finish, gold lettering on spine. 
Specially constructed Binding Cords are made 
from Super Linen of great strength, very hard 
twisted and twice doubled. They are attached 

to strong RUSTLESS Springs 
under tension, and the method 
adopted ensures PERMANENT 
RESILIENCE of the Cords. Any 
slack that may develop is 
immediately compensated for 
and the Cords will always 
remain taut and strong. It is 
impossible to overstretch the 
springs, as a safety check 
device is fitted to each. 

P11íC'.TR6N1:' 
;<1TäSl'62YfC;7C5ÿ 

PRICE £ 1 .Z 0 P.&P. 30p 

including V.A.T. 

BINDERS FOR THE NEW FORMAT 
NOT VET AVAILABLE 

Available only from:- 

Data Publications Ltd. 
51 Maida Yale London W9 ISN 
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TESTED TRANSISTOR PAKS 
All devices brand new, tested and coded 

J1 
J2 
J3 
J4 
J5 
J6 
J7 
J8 
J9 
J10 
J11 
J12 
J13 
J14 
J15 

3 each AC128/AC I76 J16 
10 off. BC107 J17 
10 off BC108 J18 

3 each BC148/149-2 BC147* 
3 each BC169/171./172* 
2 each BC177/8/9 
2 each BC182/3/4* 
2 each BC212/213/214* 
2 x BC327 3 x BC328* 
2 x BC337 3 x 80338* 
2 each BF115-BF167-8F173 
2 a BF194/5/6* 
2 x BF258 
2 e BFX29 3 x BFX84 

2 each BFy50/51/52 
6 x 0071 
4 each ZTX108/9 2 x ZTX107* 
2 each ZTX301/2 4 e ZTX300* 

J20 2 each ZTX500/1/2 
J21 4 each 2N706/2N708 
J22 1 each 2N2218/19/21/22 
J23 2 each M2904/05 
J24 3 e 2N2907 2 x 2N2906 
J25 7 x 2N2926 G* 
J26 4 x 2N3053 
J27 2 x 2N3055 
J28 3 each 2N3702/03/04* 
J29 3 each 2N3904/06* 
PRICE 60p PER PAK 

TESTED DIODE PAKS 
J30 12 e 0A81 J34 15 x 1N4148 
J31 12 e 0A91 J35 20 x 1N4001 
J32 12 x 0A200 J36 15 a 1N4002 
J33 12 x OA202. J37 10 e IN4004 

PRICE 60p PER PAK 

J38 
J39 
J40 
J41 
J42 

OPTOELECTRONICS 
J43 4 x DL707 r Data 
J44 5 x .125 Red LED 
J45 5 x .2 Red LED 
J46 5 x 2 and .125 LED's mixed colours 
J47 3 x ORP12 equivalent 
J48 ' 5 x OCP71 

THYRISTOR PAKS 
J49 lamp SCR's 2 x 50V, 1 x 400V, 1 x 600V £1.00 
J50 5amp SCR's 1 x 50V, 2 x 400V, 1 x 600V £1.50 

UNIJUNCTION/F.E.T. PAKS 
J51 6 x TIS43/UT46 
J52 4 x 2N3819 

P.C.B. PRODUCTS 
J53 2 x Etch resist pens 
J54 2 x Etchant paks 

8 a IN4007 
5 x. IN5400 
5 o IN5401 
4 x 1N5404 
3 a IN5408 

£2.80 
£0.50 
£0.50 
£0.50 
£1.20 
£1.00 

£1.00 
£0.60 

£1.00 
£1.00 

D.I.Y. PRINTED CIRCUIT KIT 
CONTAINS 6 pieces copper laminate, box of etchant powder 
and measure, tweezers, marker pen, high quality pump drill, 
Stanley knife and blades, 6" metal rule. 

FULL easy -to -follow instructions 
J59 SALE PRICE £5.50 

RESISTOR PAK 
J55 240 first quality }/¡w resistors -mixed from 

100ohm - 820k 
J56 160 first quality +w resistors -mixed from 

100ohm - 820k 
ELECTROLYTIC PAK 

J57 54 first quality miniature electrolytics from 
.47uF - 1000uF 

CERAMIC PAK 
J58 93 first quality ceramic capacitors -mixed 

from 22pF - .047uF 

I.C. SOCKET PAKS 
J60 11 x 8 pin D.I.L. Sockets £1 
J61 10 x 14 pin D.I.L. Sockets £1 
J62 9 x 16 pin D.I.L. Sockets £1 

ZENER PAKS 

£1.60* 

£1.60* 

£1.20* 

£1.60* 

.00 

.00 

.00 

J63 20 mixed value 400mW zener diodes 3-10V £1.00 
J64 20 mixed value 400mW zener diodes 11-33V £1.00 

JUBILEE SALE 
74 SERIES TTL IC's 
Type 

1 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7416 
7417 
7420 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 

Quantity 
100 

£ p £ p 

0.09 0.08 
0.11 0.10 
0.11 0.10 
0.11 0.10 
0.11 0.10 
0.11 0.10 
0.28 0.25 
0.28 0.25 
0.12 0.11 
0.12 0.11 
0.09 0.08 
0.22 0.20 
0.22 0.20 
0.26 0.25 
0.28 0.25 
0.26 0.25 
0.11 0.10 
0.19 0.18 
0.21 0.20 
0.25 0.23 
0.25 0.23 
0.25 0.23 
0.36 0.34 
0.12 0.10 
0.20 0.19 
0.38 0.36 
0.26 0.25 
0.26 0.25 
0.12 0.10 
0.60 0.57 
0.80 0.70 
0.95 0.90 
0.95 0.90 
0.80 0.76 
0.80 0.75 
0.70 0.68 

Type Quantity 
1 100 

£ p £ p 

7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74104 
74105 
74107 
74110 
74111 
74118 
74119 
74121 

0.70 
0.12 
0.12 
0.12 
0.12 
0.12 
0.24 
0.20 
0.26 
0.24 
0.44 
0.26 
0.45 
0.90 
0.75 
0.8$ 
0.85 
1.10 
0.28 

0.68 
0.10 
0.10 
0.10 
0.10 
0.10 
0.23 
0.19 
0.22 
0.23 
0.40 
0.25 
0.42 
0.88 
0.73 
0.82 
0.80 
1.00 
0.26 

0.38 0.32 
0.65 0.62 
0.43 0.35 
0.38 0.35 
0.70 0.68 
0.60 0.58 
0.70 0.68 
0.95 0.90 
0.40 0.35 
0.30 0.25 
0.30 0.25 
0.48 0.45 
0.76 0.72 
0.85 0.82 
1.30 1.20 
0.28 0.26 

Type Quantity 
1 100 
£ p £ p 

74122 
74123 
74141 
75145 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74174 
74175 
74176 
74177 
74180 
74181 
74182 
74184 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 

0.45 
0.65 
0.68 
0.75 
1.10 
0.65 
0.70 
1.20 
0.70 
0.70 
0.70 
0.95 
0.95 
0.95 
0.95 
1.20 
1.20 
1.20 
1.10 
0.85 
1.10 
1.10 
1.10 
1.90 
0.80 
1.50 
1.40 
1.40 
1.10 
1.05 
1.05 
0.80 
0.90 
0.90 
1.90 
1.80 

0.42 
0.62 
0.65 
0.72 
1.05 
0.60 
0.68 
1.10 
0.68 
0.68 
0.68 
0.85 
0.85 
0.85 
0.85 
1.10 
1.10 
1.10 
1.00 
0.82 
1.00 
1.00 
1.00 
1.80 
0.78 
1.40 
1.30 
1.30 
1.00 
1.00 
1.00 
0.75 
0.85 
0.85 
1.80 
1.70 

Devices may be mixed to qualify for quantity price. Data is 
available for' the above series of IC's in booklet form 

Price 35p 

CMOS ICs 
Type 
CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4015 
CD4016 
CD4O17 
CD4018 
CD4019 
CD4020 
CD4021 

Pesce 

£0.18 
£0.18 
£0.18 
f0.80 
£0.18 
£0.80 
f0.50 
£0.50 
£0.18 
£0.18 
£0.42 
£0.80 
£0.42 
£0.80 
£0.85 
£0.45 
£0.95 
£0.85 

Type Price Type Price 
CD4022 £0.80 CD4046 £0.95 
CD4023 £0.18 CD4047 f0.75 
CD4024 £0.64 CD4049 £0.46 
CD4025 £0.18 CD4050 £0.46 
CD4O26 £1.85 CD4054 £0.95 
CD4027 £0.48 CD4055 £1.60 
CD4028 £0.80 CD4056 £1.15 
CD4029 £0.95 CD4069 £0.32 
CD4030 £0.46 C04070 £0.32 
CD4031 £1.80 CD4071 £0.20 
CD4035 £1.40 CD4072 £0.20 
CD4037 £0.78 CD4081 f 0.20 
CD4040 £0.78 CD4082 f0.20 
C04041 £0.68 C04510 £1.10 
CD4042 £0.68 CD4511 £1.25 
CD4043 £0.78 CD4516 £1.10 
CD4044 £0.78 CD4518 f1.10 
CD4045 £1.15 CD4520 £1.10 

ORDERING 
Please word your orders exactly as printed not 

forgetting to include our "J" numbers 
V.A.T. 

Add 121% to prices marked * add 8% to all others 
POSTAGE AND PACKING 

Add 25p for postage and packing unless otherwise shown. -, Add extra for Airmail. Minimum Order £1.00 

Dept. R.C.8, P.O. Box 6, Ware, Herts 
COMPONENTS SHOP: 18 BALDOCK 

STREET, WARE, HERTS 
AUGUST 1977 5 



TRADE 
CO M P 0 N E IVTS 

JUST A FEW BARGAINS ARE LISTED - SEND STAMPED ADDRESSED 
ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS. PAY A VISIT. 
OVER 90% OF STOCK BELOW QUANTITY WHOLESALE PRICE. 
ALL PRICE INCLUDE THE ADDITIONAL IN LIEU OF 

GUARANTEES M IN ORDER GOODS VALUE £1.00. 
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Goods sent at customer s risk, unless suficient payment for registration (1 st class letter 
post) or compensation fee (parcel post) included. JAP 4 gang min. sealed tuning condensers 20p 

VALVE BASES 
Printed circuit B9A-B7G 5p 
Chassis B7-B7G 9p 
Shrouded chassis B7G-B9A-B8A .. 10p 
Octal chassis B12A tube ... 10p 

Car type panel lock 
and key 40P 

18 volt 4 amp charger, 
bridge rectifier 79p 

GC10/46 £3.00 

ELECTROLYTICS MFD/VOLT. Many others 
in stock 70- 200- 300- 450- 
Up to 10V 25V 50V 75V 100V 250V 350V 500V 
MFD 

10 4p 5p 6p 8p 10p 12p 16p 20p 
Speaker 6" x 4" 5 ohm ideal for car radio 70p Aluminium Knobs 

for a shaft. Approx. 
25 4p 5p 6p 8p 10p 15p 18p 20p 
50 4p 5p 6p 9p 13p 18p 25p - 

TAG STRIP -6 way 3ri 
9 way 5p Single 1p 15 

x 50pF or 2 x 220pF 
trimmers 20p 

é" x é " with indicator 
Pack of 5. 50p 

100 5p 6p 10p 12p 19p 20p - - 
250 9p 10p 11p 17p 28p - 85p £1 

BOXES - Grey polystyrene 61 x 1 12 x 31 mm, top secured by 4 
self tapping screws 32}p 

Clear perspex sliding lid, 46 x 39 x 24mm 10p 
ABS, ribbed inside 5mm centres for P.C.B., brass corner inserts, 
screw down lid, 50 x 100 x 25mm orange 48p; 80 x 15C x 50mm 
black 70p; 109 x 185 x 60mm black £1.10 
ALUMINIUM 
21" x 5á"x 1+" 45p t,. 10" x 44-" x 3" £1.02 
4'. x 4" x 1 45p 4" x 2,1 x '1 ; 45p 

1 2" x 5- x 3 £1.20 

500 103p 11 p 17p 24p 45p - - - 
1000 13p 22p 40p 75p - £1.50 - - 
2000 23p 37p 45p 
As total values are too numerous to list, use this 
price guide to work out your actual requirements 
8/20. 10/20, 12/20 Tubular tantalum 20p each 
16-32í275V. 100-100/150V. 100-100/275V 30p; 
50-50í385V. 12,000/12V, 32-32-50/300V, 20- 
20-20/350V 60p; 700 mfd/200V £1.00; 100-100- 
100-150-150/320V £2.00. 

Wó00 
Y 
0 
i_ 

o 

o m 
E o 

002 mc 

go 

C Q 

RS 100-0-100 micro amp null indicator 

SWITCHES RESISTORS Approx. 2" x ;;' x 4" £1.50 

Pole Way Type 

4 2 Sub. Min. Slide 18p 
6 2 Slide 20p' 
1 3 13 amp rotary Sp 

1,-+-4- watt 1 p 
1 watt .. .. 2p 
Up to 15 watt wire 
wound 6p 

INDICATORS 
Bulgin D676 red, takes M.E.S. bulb 30p 
12 volt or Mains neon, red pushfit .. .. 18p 
R.S. Scale Print, pressure transfer sheet .10p 

2 1 Amp 250V A.C. rotary 20p 
1 or 2% five times 
price. 

CAPACITOR GUIDE -,maximum 500V 
2 3 Miniature Slide 16p 

S.P.S.T. 10 amp 240v. white rocker switch 
Cinch 8 way std 0.15 
pitch edge, connector2Op 

Up to .01 ceramic 3p. Up to .01 poly 4p. 
.013 up to .1 poly etc. 5p..12 up to .68 poly 
etc. 6p. Silver mica up to 360pF 8p, then to with neon. 1" square flushpanel fitting20 q P 

;S.P.S.T. dot 13 amp, oblong, push -fit, rockerl5p 
Semiconductor Data 
Book 171 pages. Covers 

2,200pF 11p, then to .01 mfd 18p. 
8p 1/600: 12p. .01/1000, 8/20. .1/900, 

Sidleen/AFA VeryHigh Securitybarrel KeyJapanese g 
Switch. 2 tubular keys £1,50 

types 25Al2 
through to 2SD335.-p 
Type/connection/para- 

.22/900,- 4/16. .25/250 AC (600vDC) 40p. 
5/150, 10/150, 40/150, 
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AUDIO LEADS meter details £1.50 
No VAT 

Many others and high voltage in stock. 

3 din to 1+ 35p DELAY UNIT pin open end, yd twin screened 
Phono to Phono plug, 6ft. 35p POTS 

Log or Lin, single or dual, 

FORDYCE 
240 volt A.C./D.C. Will hold relay, etc., for approx. 
15 secs after power off. Ideal for alarm circuits, 

COMPUTER & AUDIO BOARDS/ASSEMBLIES 
switched carbon or wire- 
wound, rotary or slider. All etc. £1 

VARYING CONTENTS INCLUDE 7ENER, GOLD BOND. 
SILICON, GERMANIUM, LOW AND HIGH POWER 
TRANSISTORS AND DIODES, HI STAB RESISTORS, 

types 16p 
1.5m Edgetype 3p 

CONNECTOR STRIP 
Belling Lee L1469, 4 way polythene. 8p each 

CAPACITORS, ELECTROLYTICS, TRIMPOTS, POT 
CORES, CHOKES ETC. 

Skeleton Presets 
Slider, horizontal or verti- 
cal standard or submin. 5p 

' 11 glass tuses 250 maor 3 amp (box of 121 6p 
Bulgin. 5mm Jack plug and switched socket (pair) 30p 

31b for 85p + £1.00 post and packing 
Reed Switch 28mm. body length 5p 

71b for £1.95 + £1.40 post and packing . 

1k horizontal preset 
with knob 3p 

3" Tape Spools 3 p 
1" TerryClips 4pVÁ1039, p 

THERMISTORS 
VA1008, VA1034, 

VÁ1040, 

Aluminium circuit tape, fl" x 36 yards -self 
adhesive. For window alarms, circuits, etc.60p 

12 Volt Solenoid 30p VA1055, VA1066, 
VÁ1082, VÁ1100 

p 

MAINS DROPPERS 
TV KNOB 

Dark grey plastic for recessed shaft (quarter 
VA1077, 
VÁ1005, I5p 

! 
66+66¡-158 ohm, 66-66-1-137 ohm 
17+14;-6 ohm, 266 -14 193 ohm 5p 
285 

1 

5p 

Ca. 
as re 
ce 

p- 
>. 
co 

Op 

É 

ó Q - o 
oo co 

p 
cux 

= 

2 ó 

inch) with free shaft extensidn 5p RELAYS 
-575+148 ,-35 ohm 

25-l-35+97-. 59+30 ohm 
ENM Ltd. cased 7 -digit counter 2áx 11 x 1 

approx. 12V d.c. (48 a.c.) or mains 75p 
mercury12 t Swetted high5á" 
speed 40p 

x 2e" Speaker, ex -equipment 3 ohm 30p 
2 Amp Suppression Choke 8p 

ZM1162A INDICATOR TUBE 
0-9 Inline End View. Rectangular Envelope 170V 

£1 2.5M¡A 

P.O. 30)0 type, 1,000 
OHM coil, 4 pole c/o 

40p 

3x2}x." } PAXOLINE 4p 
4 x xár', 1P 
PCV or metal clip on MES bulb Holder 4p 

REGULATED TAPE MOTOR 
9v d.c. nominal approx 1}" diameter 60p Mains or 12v d.p.c.o VALVE RETAINER CLIP, adjustable 2p 

heavy duty octal 50p 
12v 8 amp Transformer £2.50 (p&p £1.00) 3.5mm metal stereo. 

OUTPUT TRANSFORMERS 
Sub -miniature Transistor Type 25p 

Ferric Chloride, Anhydrous mil. spec. lib bag 40p plug 20p 'Valve type, 40p 

Whiteley Stentorian 3 ohm constant impedance volume control 
way below trade at 80p 
RS Yellow Wander Plub. Box of 12 25p 
18 SWG multicore solder 2}p foot 

THE RADIO SHACK 

STY. 1.11 15p 

ERSSB/5MX/HC1/HC2/ER2. Compact X2/X/C/SX. Garrard 

GCM21T/22T/GKM24T/GKS25/GP59. B.S.R. C1/FX1M/ 

161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11 ST3/CS80/TC8/OP and T, and many other sapphire types. 

Open 10 a.m. till 7 p.m. Tuesday to Saturday. VAT receipts on request. 
Terms: Payment with order Telephone: 01-223 5016 Send sample required with payment and s.a.e if in doubt. 

6 RADIO AND ELECTRONICS CONSTRUCTOR 
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SEMICONDUCTORS 
Full spec marked by Mullard. etc. Many other types in stock 

AC128/17,6 8p 
ACY28 19p 
AD149 40p 
AF116 16-1p 
AF124/6/7 25p 
AF139 20p 
AF 178/80/81 30p 
AF239 30p 
ASY27/73 30p 
BC107/8/9 + A/B/C 6p 
BC147/8/9 + A/B/C/S 6p 
BC157/8/9 + A/B/C 6p 
BC178A/B, 179B 12p 
BC184C/LC 9p 
BC186/7 20p 
BC213L/214B 10p 
BC2618 8p 
BC327/8, 337/8 8p 
BC547/8/8A/8C 10p 
BC555/6/7/8/9 9p 

BCX32 36 
BCY40 
B CY70/1 /2 
BD113 
BD115/6 
BD 131 /2/3 
BD 135/6/7/9 
BD140/142 
80201/2/3/4 
B D2 32/4/5/8 
BDX77 
BD437 
8-F115/167/173 
8F 178/9 
BF180/1/2/3/4/5 
8F 194/5/6/7 
BF194A. 195C 
BF200, 258, 324 
BF202/3 
BF336 
BFS28 Dual Mosfet 

12p 
50p 
12p 
50p 
31p 
35p 
30p 
30p 
80p 
49p 

£1 
50p 
15p 
20p 
15p 

6p 
62p 
0 P 

30p 
27p 

£1 

Amp Volt 
1,600 
140 

1.4 42 
0.6 110 
5 400 

BRIDGE RECTIFIERS 
BYX10 
OSH01-200 
BY164 
EC433 
Texas 

260 P 
40p 

6p 
90p 

BFW10/11 F.E.T. 
BFW30 
BFW57/58 
B FX 12/29/30 
BFX84/88/89 
BFY50/51/52 
BFY90 
BR 101 
BRY39/56 
BSV64 
BSV79/80 F.E.T.s 
BSV81 Mosfet 
BSX20/21 
BSY40 
RSY95A 
CV7042 (0C41/44 

ASY63) 
GET111 
ON222 
TI P30/305 5 
TIS88A F.E.T. 
ZTX300/341 
2N393 (MA393) 
2N456A 
2N929 
2N987 
2N1507/2219 

40p 
£1 

17p 
20p 
17p 
13p 
50p 
30p 
26p 
30p 
80p 
90p 
14p 
27p 
12p 

5p 
40p 
20p 
45p 
23p 

7p 
30p 
50p 
14p 

40p 
15p 

RECTIFIERS 

Amp Volt 

I N4004/5/6 1 4/6/800 5P 
IN4007/BYX94 1 1250 59 
BY103 1 1,500 18}p 
SR100 1.5 100 7p 
SR400 1.5 400 8p 
REC53A 1.5 1,250 14p 
LT102 2 30 10p 
BYX38-300R 2.5 300 40p 
BYX38-600 2.5 600 45p 
BYX38-900 2.5 900 50p 
BYX38-1200 2.5 1,200 55p 
BYX48 300R 2.5 300 26p 
BYX49-600 3 600 35p 
BYX49-900 3 900 40p 
BYX49-1200 3 1,200 52p 
BYX48-300R 6 300 40p 
8YX48-600 6 600 50p 
BYX48-900 6 900 60p 
13YX48-1200R 6 1,200 80p 
BYX72-150R 10 150 35p 
BYX72-300R 10 300 45p 
BYX72-500R 10 500 55p 
BYX42-300 10 300 30p 
BYX42-600 10 600 65p 
BYX42-900 10 900 80p 
BYX42-1200 10 1,200 95p 
BYX46-300R5 15 300 £1.00 
BYX46-400R" 15 400 £1.50 
BYX46-5008" 15 500 £1.75 
BYX46-600 15 600 £2.00 
BYX20-200 25 200 60p 
BYX52-300 40 300 £1.75 
BYX52-1200 40 1,200 £2.50 

Avalanche type 

Amp 
6 

25 
25 

Volt 
800 
900 

1200 

TRIACS 
Plastic RCA 
BTX94- 900 
BTX94-1200 

£1.20 
£4.00 
£6.00 

RS 2mm Terminals 
Blue & Black . . . . 5 for 40p 

Chrome Car Radio facia 
Rubber Car Radio gasket 

DLI Pal Delayline 

Relay socket 
Take miniature 2PCO relay 

B9A valve can 

0-30, or 0-15, black pvc, 3600 
dial, silver digits, self adhesive, 
41" dia. . . 

15p 
5p 

50p 

10p 

5p 

10p 

OPTO ELECTRONICS 
Diodes Photo transistor 

TIL209 Red 12p BPX29 80p 
BPX40 50p OCP71 34p 
BPX42 80p 
BPY10 80p 

(VOLTIAC). 

B PY681 
BPY69 80p 
BPY77 J 

BIG L.E.D. 
2v 50m/A 
ORANGE 
YELLOW 
RED 

0.2" 
max. 
14p 
14p 
14p 

PHOTO SILICON CONTROLLED 
SWITCH BPX66 PNPN 10 amp £1.00 

2N2401 30p 
2N2412 70p 
2N2483 23p 
2N2904/5/6/7/7A 15p 
21V3053 14p 
2N3055 R.C.A. 50p 
2N3704 8p 
2N3133 20p 
2N4037 34p 
2N5036 (Plastic 2N30551 

30,9 
2SA141/2/360 31p 
2S8135/6/457 20p 
40250 (2N30541 30p 

NEW B.V.A. VALVES 
EB91 ' 34p 
ECL80 34p 
PCC84 34p 

TRANSFORMER 
Ferromag C core. Screen -95- 
105-115-125-200-220- 240v 
input: output 17v }A x 
2 + 24-0-24v 1.04A + 20v 
1 mA. These current ratings 
can be safely exceeded 
by 50%. 

£3.50 + £1.00 p&p. 

WOODS 240V A.C. 
Approx. 2,500 r.p.m. 
continuous rated 5 or 
bin. FAN Ceo -computed 
£3.60 plus £1 p&p 

OTHER DIODES 
1N916 .. 6p 
1N4148 .. .. 2p 
BA145 ..14p 
Centercel 24p 
BZY61/BA148 _.10p 
B13103/110 Varicap 15p 
BB113 Triple 

Varicap ...37p 

0A5/7/10 .. 15p % 
BZY88 Up to 33 volt 7p 
BZX61 11 volt 15p 
BR100 Diac. ..._ 15p 

INTEGRATED CIRCUITS 
TAA700 £2.00 
TBA800 £1.00 
741 8 pin d.i.l. op. 24-p 
SN76013N £1.20 
TAD100 AMRF £1 
CA3001 R.F. Amp 50p 
CD4013 CMOS 36p 
TAA300 1wt Arno £1 
TAA550 Y or G 22p 
TAA263 Amp 65p 
7400 10p 
7402/4/10/20/30 14p 
7414 

. 56p 
7438/74/86 24p 
7483 69p 
LM300, 2-20 volt £1 
74154 90p 
TBA550Q _£1_50 

Amp Volt THYRISTORS 
1 240 BTX18-200 .. 

1 400 BTX18-300 .. 

1 240 BTX30-200 .. 

500 BT107 
500 BT101-500R .. 

500 BT109-500R 
600 BTW92-600RM 

15 
6.5 
6.5 
20 
15 
30 

30p 
35p 
30p 

£1 
90p 

£1.00 
£3.00 

800 BTX95-800R Pulse Modulated .. £8.00 
1000 28T10 (Less Nut) .. ,. £3.00 

.3" red 7 segment L.E.O. 14 
D.I.L. 0-9+D.P. display 1.9v 
10m/a segment, common 
anode 61p 

Minitron 3" 3015F filament 
£1,10 

COY11 B L.E.D. 
Infra red transmitter £1 

One fifth of trade 

Plastic, Transistor or Diode 
Holder 1p 
Transistor or Diode Pad 1 p 
Holdersorpads 50pper100 

PAPER BLOCK CONDENSER 
0.25MFD 800 volt 30p 
1MFD 250 volt 15p 
2MFD 250 volt 20p 
4MFD 250 volt 20p 

I.C. extraction and insertion 
tool 32p 

CHASSIS SOCKETS 
Car Aerial 9p, Coax 3p, 5 pin 
180° 9p, 5 or 6 pin 240° din 
6p, speaker din switched 5p 
3.5 mm switched 5p, stereo 
I" jack enclosed 10p. 

Philips Iron Thermostat ... 15p 
McMurdo PP108 8 way edge plug 10p 

TO3 HEATSINK 
Europlec HP1 TO3B individual 'curly' 
power transistor type. Ready drilled 12p 

Tested unmarked, or marked 
ample lead ex new equipment 

ACY1 7-20 
ASZ20 
ASZ21 
BC186 
BCY30-34 
BCY70/1/2 
BY126/7 
1HG 1005 
HG5009 
HG5079- 
L78/9 
M3 
0A81 
0A47 
OA200-2 
0C23 

8p 
8p 

30p 
11p 

8p 
8p 
4p 

10p 
3p 
3p 
3p 

10p 
3p 
3p 
3p 

20p 

OC200-5 8p 
TIC44 24pß 
2G240 £1, 
2G302 5p 
2G401 5p, 
2N711 25p' 

2N2926 4p 
2N598/9 6p 
2N1091 Op' 
2N1302 8p' 
2N1907 £1 
Germ. diode 1p 
GET1201AC128 
in 1" sq. heat 
sink 15p 
GET872 12p, 
2S3230 30p 

KLAXON 12-24v 2 -tone transistorized 
Alarm Sounder. Note, pitch and duration 
variable. Weatherproof alloy case. 

£10.00 p&p £1.30 

CRAZY OFFERS 
2000 mfd. 50v 16p 
2500 mfd. 40v 30p 

8 mfd. 500v 6p 
400 mfd. 16v 4p 

.1 mfd, 350/500v 11p 

.1 mfd. 1500v 2p 
2200 mfd. 25v 30p 
1000 mfd. 200v 25p 

10000 mfd '15v 12p 
1250 mfd. 35v 10p 
6800 mfd. 10v 6p 

32+32 mfd. 275v Sp 
16+32 mfd. 350v 12p 

8+8 mfd. 350v Bp 
150 mfd. 35v 4'1p 
100 d. 43 

1 mfd.nonmf-polar35ov70v 3pp 

680 mfd. 100v 10p 
15 mfd. 160v 3p 

4/00 pf.sub min 500v 11p 
4700 mfd. 63v 70p 

250 mfd. 300v 16p 

4700 mfd. 
25000 mfd. 
1000 mfd. 
1500 mfd. 

40v 35p 
25v 20p 
63v 30p 
70v 16p 

Philips electronic engineer 
kits add on series El 0(54 

759 each' 
G.E.C. 5% Hi -stab, 
capacitors .013, .056, 
.061, .066, .069, .075, .08, 
099,` 2p each 

Push -to -Break or 
Push -to -Make Panel 

Switch 24p 

ENAM. COPPER WIRE 
SWG. PER YD. 
24 3p 
26 to 42 2.6p 

GAR RARD 
GCS23T Crystal Stereo - 
Cartridge 66p 
Mono (Stereo compatible), 
Ceramic or crystal 60p 

HANDLES 
Rigid light blue nylon 
61" with secret fitting 
(screws .. 5p 

Belling Lee white 
plastic surface coax 

outlet box 20p 

Miniature Axial Lead 
Ferrite Choke formers 

2p 
RS 10 Turn Pot 1% 
250, 500 O., 1K, 
50K £1 

Copper coated board 
10" x 9" approx 25p 

TIE CLIPS 
Nylon self locking 
32 2P 

Geared Knob 
8-1 ratio 18" diam, 

black 70p 
KLIPPON 25A 440v 
TERMINAL BLOCKS 

professional leaf 
spring clamp, 

strip of 12 for 15p 
or twin with 

clip -over cover 7p 

SMALL ORDERS, ENCLOSE SUITABLE 
STAMPED ADDRESSED ENVELOPE 

LARGE ORDERS, ADD SUFFICIENT FOR 

POSTAGE, PACKING, INSURANCE, ETC. 
TOTAL GOODS PLUS CARRIAGE, ADD V.A.T. 

MAIL ORDER CUSTOMERS ONLY ADD 
8% VAT -I PAY BALANCE ON 12+% ITEMS 
ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED BY A 

STAMPED ADDRESSED ENVELOPE 

AUGUST 1977 



DIRECT SUPPLY SERVICE TO READERS . . . 

TOWERS INTERNATIONAL 
TRANSISTOR SELECTOR 

(NEW REVISED EDITION) 
This is dead! 

If it takes you longer than 
1 minute to find out all about 
these transistors then you 
need a copy of TOWER'S 
INTERNATIONAL_ 
TRANSISTOR 
SELECTOR. Its one 
of the most useful 
working books you will 
be offered this year. And 
probably the cheapest ! 

Japanese. And we think that they 
will solve 90% of your transistor 

enquiries. 
Current and widely used 

obsolete types were carefully 
selected and arranged in Would this replace it? Numero -Alphabetical 

In it you will find a really 
international selection of 
10,000 transistor types - British, 
Continental European, American and 

C") 

IX 
B VD 
/ m 

order by an author who 
was uniquely qualified to 

do the job. With his 
compendium, all you need 

to know is the type number 
and you can learn all about a transistor's 
specification ; who made it and where to 

contact them ; or what to use to replace it. 

Look at the entry for 2N909 
TRANSISTOR 

NNUUM ERR 

PM 

LT 
A 

PACK- AGE INFO 
VCB 

MAX 
VCE 

MAX MD AX 

I 

MAX 

T 

MAX TOT 

F C 

MIN MAX H FE 

H 
FE 

BIAS USE MFR 
EURO 

EOVT ISS 
2N909 NS TO16 L01 60V 30V 5V 200MA 175C 500NANF 50M 25P 110MN SOMA AMG SGI BSX33 2N731 0 

This is what you will learn from it 
TYPE NO 

POL 
6 

MAi 

r=LEADVo t O IDEN 
U 

â TIFN MAX MAX 

Nl w 
MAX 

IF 

MAX 

T,. 

MAX 

P,0, 

MAX MIN MAX 
A,, 

B IAS 

USE SUP 
PLI 
ER 

UK 

SUN 

USA 

SUB 15S 

:EXAM PLEI 
Z N909 

NUMERO 
ALPHABETIC 
LISTING 

NS 

N NPN 
O.PNP 

G GERMANIUM 
S SILICON 

REFER TO CAS 
OUTLINES 
APPENDIX C 

TOLE L 0 

REFER TO LEAD WA, - 

APPENDIX I 

ROY )ETV 

MAXIMUM PERMISSIBLE 
COLLECTOR BASE 
VOLTAGE WITH EMITTER OPEN 
CIRCUIT 

MAXIMUM PERMISSIBLE 
COLLECTOR EMITTER 
VOLTAGE WITH BASE OPEN CIRCUIT 

5V 

MAXIMUM PERMISSIBLE EMITTER RASE 
VOLTAGE WITH COLLECTOR OPEN CIRCUIT 

200 
MA 

MAXIMUM PERMISSIBLE COLLECTOR CURRENT 

1 T5CMWE 

MAXIMUM PERMISSIBLE JUNCTION TEMPERATURE 

MAXIMUM PERMISSIBLE DEVICE DISSIPATION F IN 
i REE AIR AT 15'C C - WITH CASE SURFACE HELD AT 
15'C . IN FREE AIR AT 1S'C WITH METAL HEAT 
SINK ATTACHED TO DEVICE 

MINIMUM FREQUENCY CUT OFF E, INDICATED IN 
KILOHERTZ M MEGAHERTZ G GIGAHERTZ 

- FREQUENCY AT WHICH COMMON EMITTER CURRENT 
GAIN DROPS TO UNITY TYPICAL F. CAN BE TAKEN AS 
ROUGHLY TWICE F. o,. 

50M 151 
110 
MN 

50 
MA AMG SG1 

B))SX 

723 0 

OOTNOTE 

SUGGESTED 
EIA - JF DEC 
2N 

STANDARD 
POSSIBLE 
SUBSTITUTE 

SUGGESTED 
PROELECTRON 

STANDARD POSSIBLE 
SUBSTITUTE 

CODE INDICATION POSSIBLE 

SUPPLIER OF DEVICE -SEE 

SUPPLIER APPENDIX F 

CODE INDICATION OF 

APPLICATION USAGE 
SEE APPENDIX A 

B IAS CURRENT AT WNICN CURRENT 
GAIN Ñ IS CHARACTERISED 

CURRENT. GAIN NORMALLY DC IRUT 
SOMETIMES. RELATED A C GAINI AT I, BIAS 
SPECIFIED- WHERE IN I MN I ONLY IS 
SPECIFIED TYPICAL 

I TP I CAN BE TAKEN 
AS TWICE MIN AND VICEVERSA 

MAXIMUM COLLECTOR CAPACITANCE (TYPICAL 
USUALLY 4 TO 

E MAXI 
- NORMALLY EMITTER 

OPEN CIRCUIT AND INDICATED BY P - 

PICOFARAD OR N NANOFARAD-FOR HE 
DEVICES CN IS GIVEN AND PICOFARADS THEN 
INDICATED BY R INSTEAD OF P 

Tower's 
International 
Transistor 
Selector 

by T. D. TOWERS 
MBE, MA, BSc, C Eng, MIERE 

£5.00 
inc. post and packing 

To:-DATA PUBLICATIONS LTD. 
57 MAI DA VALE 
LONDON W9 1SN 

Please send me copy/copies 
to the address shown below 

NAME 

ADDRESS 

' ISS COLUMN INDICATES ISSUE NO OF OATH LINE ENTRY 

8 

(Block capitals) 

RADIO AND ELECTRONICS gONSTRUCTOR 



ambit INTERNATIONAL 
The Wireless Specialists for components & modules. 

EF5800, 7030 & 91 196 - .9uV/30118 S/N., 0.2% TIID 
Our top three FM tunermodules.(EF5800 shown with can off). 

From left to right, the EF5800 6 circuit varicap FM tunerhead 
with the 7030 linear phase IF and the 91196 PLL stereo decod- 
er with integral 55kHz 'birdy' filter. The system provides afc 
muting, meter drives, agc, auto stereo switch, & a specification 
that exceeds broadcast requirements. Now available with a new 
EF5801 tunerhead, with FET buffered oscillator output for 
synthesiser/frequency readout facilities. 
EF5801..£ 17.45; E F5800.. £ 14.00; 7030..£10.95; 91196..£12.99 

Complete FM tuner kits/systems (Carriage £3 extra.) 
The Mark 8 Signalmaster - by Larsholt Electronics 
This tuner is based on the popular 7252 tunerset, and provides 
an incomparable combination of style and performance that 
can be built by even the relatively. inexperienced constructor. 
Complete kit....£85.00; matching 25+25W amplifier...£79.00. 
International Mark 2 Tuner kits, - 
Complete tuner kit, based around the 7253 tunerset, £65.00 . 

Or just the chassis, cabinet, heavey aluminium front panel - 
for your own choice of modules- see our new info. leaflet on 
the International Tuner. (SAE please) 

NEW NEW NEW NEW NEW NEW NEW NEW 
BIONIC FERRET METAL LOCATOR 

Ambit has designed a new approach to cost effective sensitive 
metal locators, and now we proudly present the first of the 
family of 'Bionic Ferrets'. Details OA, but we can say it will 
detect a 10p piece at 8-10 inches. Coupled with low power 
consumption and many innovations, this is the first radically 
advanced detector that can be made from' a kit. £37.99 

Radio module selection: (Prices for kits in our catalogue & PLI 
EF5800 Ambit 6stage varicap 88-108MHz tunerhead £14.00 
EF5600 TOKO 5 stage varicap .. £12.95 
EC3302 TOKO 3 stage varicap .. £7.50 
7020 Dual ceramic filter FM IF system module £6.95 
92310 MPX decoder, with stereo filter and preamp £6.95 
93090 MPX decoder with CA3090AQ + filter stage £7.35 
91197 MW/LW varicap AM tuner module £11.35 
771 New 'Off -Air' UHF varicap TV sound tunermodule 

with mute, AFC, dual conversion, PSU £27.00 
9014 MW/LW/Stereo FM. tuner chassis. Mech. tuned £26.00 
Components: ICs, coils, filters, trimmers diode law pots etc. 
HA1137W/3089E FM IF 1.94 TOKO AM IFTs: 
TBA120 FM IF and demod0.75 455/470kHz types 0.30 
MC1350 FM IF preamp 0.97 10.7MHz types 0.33 
SN76660N FM IF and det. 0.75 (10mm square, with int, cap.) 
MC1310/4400 PLL MPX 2.20 455kHz Mechanical filters 
CA3090AQ PLL MPX 3.75 4 or 7 kHz bandwidths 1.95 
HA1196 PLL MPX 4.20 455kHz ceramic IF filters 
uA720 AM radio system 1.40 6 or 8 kHz bandwidth CFT0.55 
TBA651 AM radio system 1.81 SFD455 (Murata) 0.75 
HA1197 AM radio system 1.40 455kHz dual ceramic CFX 1.80 
LM1496 balanced mixer 1.25 10.7MHz filters for WBFM: 
11C90 600MHz decade ctr 14.00 3132A 6 pole lin phase 2.25 LM380N 2'W Audio 1.00 3125N 4 pole lin phase 1.30 
LM381N audio preamp st. 1.81 CFS ceramic filters 0.50 TDA2020 20W audio amp 2.99 Pilot tone (MPX) filters: TCA940 10W audio amp 1.80 BLR3107N stereo 1.90 NE723 voltage reg IC 0.80* BLR2007N 1.95 TDA1412 12v 600mA reg 0.95* BLR3152/mono 0.97 78M20 20v 500mA 1.20* BLR3172N tape bias trap, with TAA550B varicap regulator0.50* 85 or 100kHz pole 0.97 NE560/1/2B PLL ICs 3.50* various chokes etc. see price list ICL8038CC function gen 4.50* 
22turn 100k diode law trimpots, with integral knob 40p 
270° rotary 100k diode law tuning pot 32p 
Also....meters for tuners,AM tuning varicáps, MOSFETs etc.... 

post/packing 22p per order - except where indicated 
General: All prices shown here exclude VAT, which is 

generally 12Y2%. (Except where marked*). The latest 
price leáflet is available FOC with an SAE. Please send 
a (large) SAE with any enquiries. Full catalogue still 40p. 

My car is (year) 

NAME 

Double Economy 

Deal for Car 

Drivers 
IT'S THE STIRLING SOUND 

Super Spark MK 

CAPACITY DISCHARGE IGNITION UNIT 

DIRECT FROM THE MAKERS! 
LOWER PRICES AND 
REDUCES RUNNING COSTS 

MADE AND SOLD DIRECT 
BY OUR OWN FACTORY 

ADAPTABLE TO + or - 
EARTH AS REQUIRED 

REV. LIMITING CONTROL 

INSTANT' REVERT SWITCH 
TO NORMAL IGNITION 

ON-OFF SWITCH TO 
IMMOBILIZE ENGINE 

EASY TO INSTALL 

FULLY GUARANTEED 
Nothing extra to buy! 

With Super Spark Mk. 5 you get all the 
well known advantages of electronic 
ignition for your car - year-round easier 
starting, fuel economy, better working 
life from the engine PLUS essential 
features which come as extras in other 
makes. Built in our own factory in Essex 
from heavy duty transformer and com- 
ponents on improved fibre glass circuit 
board, now in heavy gauge aluminium 
case 61ín. x x tin. (172 x 124 x 50 
mm) with neon indicator and colour coded 
leads (approx. 27in. - 68cm) ready to 
connect to your car. 

OVER 14,000 SUPER SPARK UNITS 
HAVE ALREADY BEEN SOLD. 

FOR DELIVERY BY RETURN S.A.E. 
BRINGS LEAFLET. 

READY BUILT AND 
GUARANTEED INC. VAT 

£12.75 
POST PAID U.K. 

COMPLETE KIT OF 
GUARANTEED PARTS 

INC. VAT 

£ 10.50 
POST PAID U.K. 

Stirling Sound 
Factory and Offices: 

37 VANGUARD WAY, SHOEBURYNESS, ESSEX. 
Telephone: (03708) 5543 

Shop: 220-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO9DF 

STIRLING SOUND, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX 

Please send Super Spark Mk.5 Built @£12.75 

Kit @f10.50 
(Pos. Earth) (Nag. Earth) 

ADDRESS 
37 High Street, Brentwood, Essex. CM14 4RH. 
TELEPHONE (0277) 216029 - after 3pm if possible please. 
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DATA PROCESSING 

UNDERSTAND DATA 
PROCESSING 

DATA PROCESSING, by Oliver & Chapman, is now in 
its Third Edition - first published 1972. 

200 pages 94" x 6á" PRICE £2.50 
Inclusive of postage 

The primary aim of this outstanding manual is to provide a simplified approach to the understanding of data processing (previous knowledge of the subject is not necessary). 

The 40 chapters and appendices cover the following topics: Introduction to Data Processing; Organisation and Methods; Conventional Methods; Introduction to EDP and Computers; Hardware; Computer Files; Data Collection and Control; Programming and Software; Flowcharts and Decision Tables; Systems Analysis; Applications; Management of EDP, etc. 
Available from: 

D.P. PUBLICATIONS 
4 AMPORT CLOSE, WINCHESTER, HANTS S022 6LP 

Comprising 
776 pages 
inc. index 

LATEST BOUND VOLUME No. 29 

AUGUST 1975 
to JULY 1976 

of 
"Radio & Electronics 

Constructor" 

FOR YOUR LIBRARY 

PRICE £3.10 P&P 90p 

BOUND VOLUME No. 27 (August 1973 to July 1974) 
BOUND VOLUME No. 28 (August 1974 to July 1975) 

Limited number of these volumes still available 

PRICE £2.40 p. & p. Sop 
PRICE £2.75 p. & p. 90p 

We regret all other volumes are now completely sold out. 
Available only from 

DATA PUBLICATIONS LTD., 57 MAIDA VALE, LONDON, W9 1SN 
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THE MODERN BOOK CO 
RADIO COMMUNICATION HANDBOOK 

by R.S.G.B. Vol I Price: £9.00 Vol 2 Price: £8.00 
MAKE THE MOST OF YOUR 
POCKET CALCULATOR ' 

by L. Jansson PRICE: 95p 
THE POCKET CALCULATOR GAME 
BOOK 
by E. Schlossberg PRICE: £1.10 
ADVANCED APPLICATIONS FOR 
POCKET CALCULATORS 
by J. Gilbert PRICE: £3.90 
INTRODUCTION TO COMPUTERS 
by K. London PRICE: £1.36 
BUILD YOUR OWN WORKING ROBOT 
by D. L. Heiserman PRICE: £3.80 
INTRODUCTION TO MICRO- 
PROCESSORS 
by D. Aspinall PRICE: £5.30 
MICROPROCESSORS/MICRO- 
PROGRAMMING HANDBOOK 
by B. Ward PRICE: £4.00 
UNDERSTANDING MICRO- 
PROCESSORS 
by Motorola PRICE: £3.75 
T.V. ENGINEERS' POCKET BOOK 
by P. J. McGoldrick PRICE: £5.10 
COLOUR T.V. PICTURE FAULTS 
by K. J. Bohlman PRICE: £2.80 
COLOUR T.V. WITH PART REF. TO 
THE PAL SYSTEM 
by G. N. Patchett PRICE: £5.60 

THE CATHODE-RAY 
OSCILLOSCOPE & ITS USE 
by Patchett PRICE: £3.90 
THE OSCILLOSCOPE IN USE 
by I.R. Sinclair PRICE: £2.80 

SERVICING WITH THE 
OSCILLOSCOPE 
by G. J. King PRICE: £4.95 
BASIC ELECTRONICS I -V 
Schools Council PRICE: 
BEGINNER'S GUIDE TO 
ELECTRONICS 
by T. L. Squires PRICE: £2.80 
OP -AMP CIRCUIT DESIGN & 
APPLICATIONS 
by J. Carr PRICE: 
99 ELECTRONIC PROJECTS 
by H.Friedman PRICE: £2.65 

110 OPERATIONAL AMPLIFIER 
PROJECTS FOR THE HOME 
CONSTRUCTOR 
by R. M. Marston PRICE: £2.80 

T T L COOKBOOK 
by D. Lancaster PRICE: £6.60 

ELECTRONIC CLOCKS & WATCHES 
by M. Robbins PRICE: £6.00 
BEGINNER'S GUIDE TO AUDIO 
by I. R. Sinclair PRICE: £3.00 

IMPROVING YOUR HI FI 
by J. Earl PRICE: £3.85 

CASSETTE TAPE RECORDERS 
by J. Earl PRICE: £5.20 

RADIO CONSTRUCTION FOR 
AMATEURS 
by R. H. Warring PRICE: £2.75 

STEREO F.M. RADIO HANDBOOK 
£7,60 by P. Harvey PRICE: £2.90 

RADIO SERVICING POCKET BOOK 
by V. Capel PRICE: £3.25 

ILLUST. TEACH YOURSELF RADIO 
by D. Gibson PRICE: £1.90 

£3.90 FOUNDATIONS OF WIRELESS & 
ELECTRONICS 
by M. G. Scroggie PRICE: £4.40 

THE PRACTICAL AERIAL HANDBOOK 
by G. J. King PRICE: £6.20 

RADIO & AUDIO SERVICING 
HANDBOOK 
by G. J. King £5.46 

WORLD RADIO TV HANDBOOK 
by J. M. Frost PRICE: 

THE RADIO AMATEUR'S 
HANDBOOK 1977 
by A.R.R.L. 

PRICES INCLUDE POSTAGE 
We have the Finest Selection of English and- American Radio Books in the Country 

19-21 PRAED STREET (Dept RC) LONDON W2 INP 
Telephone 01-723 4185 

£5.70 

PRICE: £6.70 

r 
LOOK WOT 

I GOT 

I bought this beautiful little milliamp-meter through the 
special Bargain List that Home Radio sent me when I 

bought a copy of their famous Components Catalogue. I 

reckon I saved a good £1.50 on this one item alone -more 
than the catalogue itself cost, If I'm not mistaken, you got 

T 
Please write your Name and Address in block capitals 

NAME 

ADDRESS _.. fRt 
HOME RADIO (Components) LTD.. Dept. RC 

234-240 London Road, Mitcham. Surrey CR4 3HD 
9,2956 

that natty transformer the same way, so no doubt you're as 

familiar as I am with the scores of bargains they're offering. 

But have you noticed that there are quite a few bargains in 

the main catalogue itself? That Resistor Pack SP22 for in- 

stance ---400 preferred value ; watt 5% resistors for only 
16, beautifully arranged for easy selection. If that's not a 

Bargain, what is? 

For those readers who have not yet caught on to the 
advantages of dealing with Home Radio let us explain. 
Purchase a Home Radio Catalogue, £1.40 including post- 
age and packing, or £ 1 over the counter. It has over 200 
pages, listing about 5,000 items, nearly 2,000 of them 
illustrated. 

With every catalogue Home Radio give you free an up-to- 
date Bargain List. Why wait? Send the coupon with a 

cheque or P.O. for £1.40 to Home Radio Components, 
240 London Road, Mitcham, Surrey. 

HOME RADIO (Components) LTD. Dept. RC, 234-240 London Road, Mitcham, CR4 3HD. Phone: 01-648 8422 
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L.E.D. VU ME 
By A. P. Roberts 

THIS INGENIOUS DESIGN INCORPORATES TWO 
QUAD NORTON AMPLIFIER I.C.'S TO CONTROL 

SEVEN L.E.D.'S. 

The latter give comparative signal level indications ranging from -18dB to +3dB, the 0dB level being pre-set to suit the associated audio equipment. 

Probably most readers will be familiar with a 
device known as a peak level indicator, and these 
are now fitted to a substantial proportion of the 
cassette decks and recorders that are currently 
available. The purpose of the indicator is to 
provide a visual indication if the audio signal ex- 
ceeds a certain amplitude on peaks. It is used to 
augment an ordinary VU meter, which is an 
average reading device and therefore lacks 
reliability when rather spiky waveforms are in- 
volved. 

The device which forms the subject of this arti- 
cle is really just a form of peak level indicator. 
However, whereas most peak level indicators have 
only one, or occasionally two indicator lamps, the 
unit described here has seven. Thus it is not 
necessary to use it in conjunction with an ordinary 
VU meter; it can be used to replace it. Further- 
more, it provides more reliable results since it is a 
peak reading rather than an average reading in- 
dicator. Peak reading VU meters are the type that 
are employed in professional recording es- 
tablishments. 

Of course, the unit is not only suitable for tape 
recording applications, and it is increasingly com- 
mon for some form of volume unit indicator to be 
fitted to other types of audio equipment, such as 
amplifiers or mixers. 

QUAD NORTON AMPLIFIERS 
Only two active devices are employed in the cir- 

cuit, and these are both quad Norton amplifiers. 
The prototype has been constructed as a complete- 
ly self-contained unit which is powered from an in- 
ternal 9 volt battery, but in many cases it would be 
possible for an experienced constructor to build the 

unit into the main equipment. The seven indicator 
lamps light up at the following levels: -18dB, 
-12dB, -9dB, - 6dB, -3dB, 0dB and +3dB. The sen- sitivity of the unit is pre-set, and when it is at max- 
imum only about 350 to 400mV r.m.s. is required 
at the input to cause all the indicator lamps to turn 
on. 

Each of the seven indicator lamps appears in the 
basic circuit which is given in Fig. 1. Here the out- put of a Norton amplifier is fed to a light -emitting 
diode via current limiting resistor RL. The Norton 
amplifier is used as a form of electronic switch, and the indicator will be off when the output of the 
amplifier is high, and on when it is low. 

Which of these states the output of the amplifier 
assumes depends upon the levels of the currents 
flowing into its inputs. Like a standard operational 
amplifier, a Norton amplifier has both inverting 

Input 
signal 

V. ret. 

Supply + 

Dl "Ix 

Fig. 1. The basic switching circuit which 
operates each l.e.d. in the VU meter. Sensitivi- 

ty is controlled by the value of R1 

12 
RADIO AND ELECTRONICS CONSTRUCTOR 



ER 

Housed in a 2 -tone plastic case with an anodised 
aluminium front panel, the l.e.d. VU meter has a striking 

presentation 

(-) and non -inverting. (+) inputs. If the current 
which flows into the inverting input is significantly 
higher than the one which flows into the non - 
inverting input, then the output goes low. If, on the 
other hand, the current flow into the inverting in- 
put is less than the flow into the non -inverting one, 
then the output takes up the high state. 

The non -inverting input is taken to a stabilised 
reference voltage via a 100k n resistor, and the in- 
put signal is coupled to the inverting input via a 
resistor whose value determines the sensitivity. If, 
for example, this resistor has a value of 100kn the 
indicator lamp will not come on until positive in- 
put signal peaks exceed the reference voltage. The 

current flow in Rl will then exceed that in R2, 
since the voltage across Rl will be higher than that 
across R2 for the duration when the input signal 
exceeds the reference voltage. The output of the 
amplifier thus goes low, and supplies current to the 
l.e.d. indicator lamp. 

If the value of R1 were reduced to 50kn the sen- 
sitivity of the circuit would be doubled, as now 
only half the previous signal voltage would be re- 
quired across Rl in order to produce the same level 
of current flow. Increasing Rl to 200ko would ob- 
viously halve the sensitivity. The sensitivity of the 
circuit can thus be varied over a wide range by 
choosing a suitable value for Rl. 

Resistors 
(All fixed values + watt 5% unless otherwise stated. 
See text for close tolerance resistors). 

Rl 120kn 
R2 1.2Mn 
R3 150kn close tolerance 
R4 100ko close tolerance 
R5 1 k 
R6 nun close tolerance 
R7 100kn close tolerance 
R8 1kn 
R9 100kn close tolerance 
R10 75kn close tolerance 
R11 1kn 
R12 2.2kn 
R13 51kn close tolerance 
R14 100k close tolerance 
R15 lkn 
R16 36k n close tolerance 
R17 100kn close tolerance 
R18 1kn 
R19 100kn close tolerance 
R20 27kn close tolerance 
R21 13kn close tolerance 
R22 1k 
R23 100kn close tolerance 
R24 1kn 
VR1 10041 pre-set potentiometer, standard 

skeleton, horizontal 

COMPONENTS 

Capacitors 
Cl 0.1µF type C280 (Mullard) 
C2 1000' electrolytic, 10 V. Wkg. 

Semiconductors 
IC1 CA3401E or LM3900N 
IC2 CA3401E or LM3900N 
D1 small l.e.d., red, with mounting bush 
D2 small l.e.d., yellow, with mounting bush 
D3 -D7 small l.e.d., green, with mounting 

bush 
D8 BZY88C3V9 

Switch 
Si s.p.s.t., rotary 

Socket 
SK1 3.5mm. jack socket 

Miscellaneous 
Verobox type 75-1238D 
Veroboard, 0.1 in. matrix 
2 i.c. sockets, 14 way (optional) 
Control knob 
9 volt battery type PP6 (Ever Ready) 
Battery connector. 
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SKI 

Input 

1/4 ICI 

DI 

+3dB ICI 
pin 14 

D2 % 
OdB 

R3 

12 
1/4 ICI R5 

10 

R7 

2 
1/4 ICI 

RIO 

D3 if 
-3dB 

&R9 

13 
1/4 ICI R11 

r ICI 
pin 7 D8 

9V 

R12 

Cal- C2 

+9V 

IC2 IC2 
pin 7 pin 14 

R13 -1MM 

R1 

3 

R16 
NNM 

D4 

-6dB 

1/4 IC2 1/4 IC2 
13 

D7 

-18dB 

1/4 IC2 
R24 

ICi, IC2 - CA 3401 E or LM3900N 

Fig. 2. The complete circuit of the /.e.d. VU meter. The l.e.d.'s light up at the decibel levels shown 
alongside them 
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PRACTICAL CIRCUIT 
The complete circuit diagram of the l.e.d. VU 

meter is shown in Fig. 2, and it will be seen that 
seven of the Norton amplifiers are used in the con- 
figuration just described. They are all fed from the 
same reference voltage source, which is provided 
by a simple zener circuit incorporating R12 and 
D8. It is essential that a stabilized voltage be used 
here, since any changes in the reference potential 
result in similar changes in the sensitivity of each 
indicator. 

All the inverting inputs are fed from pin 5 of 
IC1, and the series input resistors have been given 
values which provide approximately the correct 
relationship between the various indicators. As a 
simple example of this, the -3dB indicator circuit 
has a 75k0 series resistor (R10) and the +3dB cir- 
cuit has a 150ko resistor (R3). Therefore the -3dB 
indicator has double the sensitivity of the +3dB 
one, and the correct 6dB difference in sensitivity is 
obtained. 

In some cases the required resistor values do not 
coincide with preferred values, and so the nearest 
value in the E-24 series is used. This provides 
perfectly adequate accuracy in practice. It is 
necessary to use close tolerance components for 
both sets of input resistors, and 5% should be 
regarded as the widest acceptable tolerance. Ideal- 
ly, 2% or, better, 1% types should be employed. 

One problem with the very simple indicator cir- 
cuits is that they are not very sensitive, with a peak 
input of over 5 volts being needed to light the +3dB 
indicator. Another and more serious drawback is 
that about 0.6 volt is required at the input of each 
Norton amplifier before any input current com- 
mences to flow. This makes it necessary to both 
add an amplifier at the input and provide a 0.6 volt 
quiescent input voltage for the indicators. Without 
this bias the relationship between the sensitivites 
of the indicators would be seriously inaccurate. 

Both these difficulties are overcome by using the 
eighth Norton amplifier as an input stage. This is the 
first amplifier of IC1. R1 and R2 provide this 
amplifier with a voltage gain of about 10 times. 
Normally the non -inverting input of the amplifier 
would be connected to the positive supply rail via a 
resistor having a value which would bias the output 
of the amplifier to about half the supply rail poten- 
tial. However, by omitting this resistor the 
amplifier assumes a quiescent output voltage of 
approximately 0.6 volt, which is of course exactly 
what is required. 

AUGUST 1977 

C1 provides d.c. blocking at the input, and VR1 
is a pre-set sensitivity control. The input im- 
pedance of the circuit is quite high, and varies 
from approximately 55k0 at maximum sensi- 
tivity to about 100kß at minimum sensitivity. S1 
is the on -off switch, and C2 is the only siipply 
decoupling component which is required. 

The circuit has a quiescent current consumption 
of about 12mA, and this rises to some 30mA when 
all the l.e.d. indicators are illuminated. Bearing in 
mind that each l.e.d. has a current limiting series 
resistor of 1k0, it might at first appear that the 
30mA current consumption figure is surprisingly 
low. It has to be remembered, however, that the 
l.e.d.'s are only illuminated when positive signal 
half -cycles are applied to the indicator circuits, 
with the result that they are alight for only half or 
less than half of the time. If desired, the brightness 
of the l.e.d.'s can be increased by reducing the 
value of the lkn series resistorsto about 4700, but 
this will considerably increase the current con- 
sumption of the unit. 

CONSTRUCTION+ 
The prototype l.e.d. VU meter is housed in a 

Verobox which has outside dimensions of 154 by 60 
by 85mm., but any case of a similar size should be 
satisfactory. The battery fits inside the case at the 
extreme left hand side. S1 is mounted to the left on 
the front panel; it must not be mounted too far to 
the left or there will be insufficient space for the 
battery. The l.e.d.'s are mounted in a horizontal 
row to the right of S1, with the -18dB indicator to 
the left and the +3dB indicator to the right. These 
details are clearly shown in the photographs of the 
unit. The input socket is a 3.5mm. jack type, and it 
is mounted on the rear panel. 

The l.e.d.'s can all be the same colour, but a 
clearer and more attractive display will be given if 
two or three colours are employed. With the 
prototype, green l.e.d.'s are used for -18dB to 
-3dB, the 0dB l.e.d. .is a yellow type and the +3dB 
l.e.d. is red. 

The remaining components are mounted on a 
piece of Veroboard of 0.1 in. matrix having 37 holes 
by 24 copper strips. Full details of this board are 
given in Fig. 3. 

Cut out the board with a hacksaw, then drill the 
two mounting holes clearance size for the self - 
tapping screws supplied with the Verobox (or 6BA 
clear if a different case is employed). Next, make 
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Fig. 3. Nearly all the components are assembled on a Veroboard panel. The component and copper sides are shown here 

the breaks in the copper strips as shown in the 
diagram. The components and link wires are then 
soldered into circuit. The author used two 14 way integrated circuit holders, these being soldered to the Veroboard and the i.c.'s plugged in afterwards. 
However, the i.c. holders can be dispensed with and the integrated circuits soldered directly to the board if this is preferred. With some poten- 
tiometers, the slider tag of VR1 may need to be fitted to a different hole along strip U than is 
shown in the diagram. 

The Veroboard is wired up to the other com- ponents, by means of thin stranded p.v.c: covered 
wire, before it is mounted in thé case. It is secured 
to the two mounting pillars on the right hand side which, are moulded into the case, using two of the self -tapping screws. 
16 

There are several connections which are not 
shown in Fig. 3. The positive battery lead connects 
to the unused tag of Si. The anodes of the 1.e.d.'s 
are all wired together and are then connected to the 
tag of S1 which connects to the board. The wiring 
at Si should then conform with the circuit diagram 
of Fig. 2. 

ADJUSTMENT 
Only one adjustment needs to be made to the finished unit before it is ready for use, and that is 

to set the correct sensitivity by means of VR1. The 
prototype unit is used to monitor the output from a 
mixer which has a nominal output level of 500mV. 
In order to set up the l.e.d. VU meter a 500mV 
r.m.s. signal (at a frequency of 1kHz) was fed to 
SK1. VR1 was then adjusted to a point at which 
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R. H. in 

CI 
VP To RI 

Pos.supply line 

Fig, 4. A simple input switching circuit can be 
added for monitoring stereo signals 

the 0dB l.e.d. was just noticeably illuminated. 
The same basic method of calibration can be 

employed whatever type of equipment the unit is 
used in conjunction with. The audio level of the 
equipment is adjusted to that which it is desired 
should correspond to an indication of OdB, and 
VR1 set up accordingly. 

As described here the unit is only suitable for 

Another view of the VU meter. The legends on the front 
panel are all taken from Panel Signs, Set No. 4 

monitoring mono equipment. For stereo operation 
two circuits can be used, one monitoring each 
channel. Alternatively, switching could be added 
at the input so that the unit could be switched to 
monitor one or other of the channels. All that are 
required are an s.p.d.t. switch and an extra socket 
connected in the manner shown in Fig. 4. There is 
plenty of space for these on the rear panel. 

Ultra violet Depolymerization 
By Michael Lorant 

Dr. Donald E. Bolon, electronic research scientist of 
General Electric Research and Development Center, 
Schenectady, New York State, has developed a uni- 
que process called "Ultraviolet Depolymerization" 
which uses intense ultraviolet light to speed and 
simplify the fabrication of semiconductor wafers. 

With the process, ultraviolet irradiation cleans ex- 
cess photoresist from semiconductor wafers, thereby 
solving a long-standing problem in the semiconductor 
processing industry. The photoresist, a polymer film 
sensitive to light, is used in etching microscopic circuit 
patterns onto the wafer. After etching takes place, the 
left -over plastic film has to be completely removed. 

Depolymerization of semiconductor wafers by ultraviolet 
light. Dr. Bolon, developer of the process, prepares to 
run sample wafers through a test chamber. The process 
is continuous and does not have the disadvantages in- 

herent in other methods of polymer removal. 
AUGUST 1977 

The photoresist is exposed to intense ultraviolet 
light in the presence of air, causing the material to 
break down and vaporise. A typical film of photoresist 
plastic (depending upon its composition and 
thickness) can be completely removed from a 
semiconductor wafer in 25 to 40 minutes. The 
process is the first that lends itself to the continuous 
removal of excess photoresist material. All other 
techniques require the processing of wafers in 
batches, and are thus inherently slower. 

In addition, ultraviolet depolymerization is the first 
dry process that operates at atmospheric pressure and 
at modest temperatures (about 250°C). The most 
widely used alternative methods for removing 
photoresists involve soaking the polymer films, either 
in a solvent which causes it to swell after which it is 
shaken or abraded off, or in acid solvent which 
destroys the polymer. 

In many cases, however, a semiconductor 
processor desires to remove the photoresist without 
subjecting the substrate to solvents or acids. This is 
especially important where there are soft metal 
overlays which would be damaged by abrasion or by 
corrosive solvents, or where the presence of carbon 
contaminants would interfere with subsequent 
fabrication steps. 

In tests, Dr. Bolon has found that ultraviolet depolÿ- 
merization of photoresists proceeds at a rate of about 
1,000 Angstroms per minute. But the process can be 
made to operate ten times faster simply by injecting 
two per cent ozone gas into the processing chamber. 

Semiconductor wafers subjected to the ultraviolet 
depolymerization process have been inspected with 
Auger -emission spectroscopy, and this has con- 
firmed that their surfaces are extremely clean and are 
free of any carbonaceous residue. Furthermore, the 
process is non-polluting as its only byproducts are 
carbon dioxide and water. 
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NEWS AND 
RUBBER TRAY FOR YOUR TOOLS 

INAUGURAL MONTREUX 
ACHIEVEMENT GOLD MEDAL 
AWARD 

An IBA engineer - John L. E. Baldwin - recently 
received the inaugural Achievement Gold Medal 
Award at the 10th International Television Sym- 
posium at Montreux, Switzerland, for 'the develop- 
ment of the world's first digital intercontinental 
standards converter'. We extend to him our con- 
gratulations on winning this `first'. 

This is the first time that an Achievement Gold 
Medal Award has been presented at the Montreux 
technical symposia. At the same time a 10th An- 
niversary Gold Medal was presented to a French 
engineer, Claude Mercier. 

John Baldwin is Head of the Video and Colour 
Section of IBA's Experimental and Development 
Department and was responsible for the concep- 
tion and successful design of DICE (Digital Inter- 
continental Conversion Equipment). This equip- 
ment has greatly improved the exchange of 
programmes between countries using different 
television standards. 

Lost tools, scratched paintwork and bad temper 
should be saved by a new rubber tool tray, just in- 
troduced by Cannon Rubber Ltd. of Ashley Road, 
Tottenham, London. 

The `Autotidy', made from flexible, non -slip 
rubber, can be draped over an irregular surface 
such as a car wing, or laid flat on a polished table 
top. Internal dividers and a 1 -in. lip around the 
tray provide for a variety of small tools and 
hardware to be kept conveniently sorted and near 
at hand, very useful when you are engaged on a 
constructional project. 

Recommended price of the `Autotidy' is £1.38 in- 
cluding VAT, from motor accessory, hardware and 
DIY stores. 

100 YEARS OF RECORDED SOUND 
Edison invented sound recording 100 years ago this 

year. The prospect of `storing up the human voice, 
particularly of great men and women, was as sen- 
sational in the 19th century as stepping on the 
moon was in the 20th. 

Edison's talking machine established the princi- 
ple of sound recording. The quality of it had yet to 
be proved. Meanwhile Edison was diverted for ten 
years from this discovery to experiment with 
systems of electric lighting, and two Englishmen, 
Bell and Tainter, renewed interest in the project by 
replacing tin foil with wax and producing the 
gramophone. 

Joe Pengelly recalled the tremendous 
technical achievements and played some of the 
best recordings of those early days in two Radio 4 
programmes 'The Centenary of Recorded 
Sound'. Broadcast in June, the programmes in- 
cluded the speech by Lord Stanley, Governor 
General of Canada, at the Toronto Exhibition in 
1888, the voice of Caruso, who demanded, and got, 
a staggering £100 for recording ten songs in 1902, 
and the incredible falsetto of the last of the Sistine 
Chapel castrati. 

COVER 
The cover date on our next issue, to be, 

published 1st September, will be 
September/October. The issue to be publish- 
ed in October will be dated November and 
future issues will continue to be pre -dated. 

DATE 
The revision of cover dates will bring us 

into line with other radio and electronic 
journals. 

Subscribers will, of course, continue 
receive 12 issues per year. 

to 

ELECTRIC PIANO FEATURED IN 'TOMORROW'S WORLD' 
A musical trio starring a conventional pianoforte, 

presenter Mike Rodd on flute, and General Instru- 
ment Microelectronics' electric piano featured in 
the BBC's `Tomorrow's World' recently. 

The prototype electronic piano was built round 
GIM's new AY -1-1320 microcircuit which 
simulates the sound and touch of hammer action 
instruments. 

In the picture, Mike Rodd compares a sustain- 
ing flute note with a decaying piano note simulated 
by the AY -1-1320. 

We gave a short technical description and 
general notes on this electronic piano in 'News and 
Comment' in our May issue. 
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 COMMENT 
'AMBISONICS' TEST BROADCAST 

The first experimental `on -air' tests of a British - 
developed surround -sound system known as 'Am- 
bisonics' or 45J were made recently on an Indepen- 
dent Local Radio station - Radio City in Liver- 
pool. As part of the celebrations of the Queen's 
Jubilee visit to Liverpool, Radio City broadcast a 
specially commissioned performance of Mahler's 
Eighth Symphony, the `Choir of a Thousand 
Voices', from Liverpool Anglican Cathedral. 

This test, formed part of a continuing investiga- 
tion by engineers of the Independent Broadcasting 
Authority into a number of systems for broad- 
casting sound radio programmes for reproduction 
as `surround sound' in the home. The system to be 
used during these experimental broadcasts is 
known as Ambisonics and has been developed by 
Michael Gurzon of Oxford University, Professor 
Fellgett of Reading University and J. S. Wright, D. 
Brown and J. Hayes with the support of the 
National Research Development Council. 

During the past few years a number of different 
systems have been proposed for broadcasting ad- 
ditional directional information on stereophonic 
VHF/FM transmissions. Such systems are usually 
known as `quadraphony' (four -channel stereo) or 
`surround sound' to distinguish them from existing 
two -channel stereophony. The systems differ in the 
manner of carrying or encoding the additional in- 
formation on the transmitted signal. Some systems 
use matrixing techniques to allow the additional 
information to be carried on the conventional two 
channels of a stereo transmission; others use either 
one or two additional subcarriers. 

Many variations have been proposed for using 
stereo channels in this enhanced way, each offering 
some desirable, some less desirable, features. 

Details of BBC Quadraphonic broadcasts were 
given in 'N & C' June issue. 

NORTHERN RADIO 
SOCIETIES EXHIBITION 

Along with the RSGB's Alexandra Palace event 
and the ARRA exhibition at Leicester - it looks as 
if Belle Vue is now one of the "big three" national 
amateur radio events of the year. 

The exhibition of amateur radio equipment, 
both commercial and home built, was the largest 
and best attended of these annual events ever 
staged by the NRSA. All the well known trade 
names were represented as well as most of the 
amateur radio societies in the North West of 
England. The photograph shows part of the scene 
inside the exhibition hall, and indicates the large 
attendance. 

The Club Stand Trophy was won by the South 
Manchester Radio Club and the Inter -Club Quiz 
was won by the Bury Radio Society. 

The date provisionally booked for the NRSA 
Belle Vue Convention & Exhibition in Manchester 
next year is Sunday, 2nd April, 1978. Discussions 
have already taken place regarding the use of an 
even larger hall at Belle Vue for the 1979 exhibi- 
tion. 

INTERNATIONAL BROADCASTING 
CONVENTION 1978 

The 7th International Broadcasting Convention - IBC 78 - 
will take place in London, 25-29 September 1978. 

IBC 78 will be held at the new Wembley Conference Centre 
instead of Grosvenor House which has been the venue for the 
past five of the six IBCs. This move, heralded in May last year, 
to London's first purpose-built convention centre will enable the 
IBC to benefit from the first class facilities at Wembley while 
still being based in London, one of the main centres of broad- 
casting in the world, and be able to offer all the amenities of the 
Capital. 

IBC 78 is the seventh in a series of biennial broadcasting con- 
ventions which have become firmly established as an inter- 
national forum for new techniques in broadcasting and allied 
services and one of the world's leading international market 
places for the latest broadcasting equipment and systems. Each 
of these events has shown a dramatic growth in the number of 
delegates attending and countries participating. Records were 
again broken at IBC 76 when more than 2,600 delegates from 51 
countries attended and at the complementary exhibition, 72 ex- 
hibitors representing leading manufacturers of the world dis- 
played and demonstrated the latest professional broadcasting 
equipment and services. It is expected that this continued 
growth will again be highlighted at IBC 78. 
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"If you're going to work here 
remember - we won't tolerate 
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SPECIAL 
SERIES 

No. 3 

12 -NOTE TONE GENERATOR 

CAN FORM THE BASIS OF AN ELECTRONIC KEYED OR STYLUS ORGAN. 

Incorporating two t.t.l. integrated circuits, this very simple circuit offers 
twelve pre-set tones which are set up to form a complete twelve note scale. 

This tone generator is designed to produce a 
complete set of twelve notes for a musical scale. By 
itself, it can be used as the basis of a simple "stylus 
organ", or it can be combined with dividers and 
filters to form the basis of quite a useful electronic 
organ. The number of components that are needed 
is remarkably small, only two i.c.'s, twelve 
capacitors and twelve skeleton pre-set poten- 
tiometers for a complete twelve note scale. The 
penalty for all this simplicity is rather a large 
current consumption of about 200mA, so that a 
mains supply or a large capacity battery is needed. 

HEX SCHMITT INVERTER 

The type of i.c. used is the 7414 hex Schmitt in- 
verter. The 7414 has a set of six high gain inverting 
amplifiers with a snap -over action, each of which 
can be used as an oscillator by simply connecting 
output to input via a resistor, and the input to 
earth by way of a capacitor. The waveshape is a 
series of pulses with unequal mark -to -space ratio; 
the mark -to -space ratio can be improved 

Supply 

Earth 

6 Schmitt triggers 

Fig. 1. Pinout diagram of the 7414 i.c. 
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but the additional components that are needed 
hardly make the effort worthwhile, and the tuning 
then becomes much more difficult. 

Since these are t.t.l. circuits, the supply voltage 
should be limited to 5 volts. In practice the tone 
generator will work from a 4.5 volt battery, and in 
the type of circuit used will not be damaged by 
operation from 6 volts (via a diode), but the fre- 
quency of operation is rather sensitive to voltage, 
so that a stablilized supply (see "Blob -A -Job No. 
1" in the June 1977 issue) should be used if a com- 
plete organ is to be built up. For a portable stylus 
organ a 4.5 volt battery of large capacity will serve 
fairly well, and a very simple output stage will be 
enough to drive a speaker. 

Fig. 1 shows the pin connections for the 7414, 
whilst Fig. 2 gives the circuit of the 12 -note 
generator. All the potentiometers are 1k n stan- 
dard vertical mounting skeleton types and all the 
capacitors are 6.8jF electrolytic. These are 
specified in the Components List as 10 volts work- 
ing but, if difficulty is experienced in obtaining 
this working voltage, a higher voltage is satisfac- 
tory. Mullard miniature 6.81F 40 volt capacitors 
with a diameter of 4.8mm. and a length of 12.5mm. 
can be employed, and these are quite readily 
available. It may be necessary to alter the 
capacitor values for some notes. 

BLOB BOARD 
The circuit is built on a ZB -2 -IC Blob Board, 

with the components arranged as shown in the 
assembly diagrams. The twelve pre-sets should be 
mounted so that each can be easily adjusted to ob- 
tain the correct note from each inverter. Because of 
capacitor tolerances it may sometimes be 
necessary to substitute capacitor values if the 
range of the pre-sets is insufficient; this is easily 
done when Blob Board is used for construction. A 
larger value of capacitance will give a lower note, a 
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CIO 

C5 

CI I 

VR5 VR6 

Fig. 2. The circuit of the tone generator. All six Schmitt trigger inverters of each i.c. are employed 
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+5V 

14 

COMPONENTS 

Resistors 

VR1-VR12 lkn pre-set potentiometer, standard 
skeleton, vertical 

Capacitors 

Cl -C12 6.8uF electrolytic, 10 V. Wkg. 

Semiconductors 

IC1 7414 
IC2 7414 

Blob Board 

Blob Board type ZB -2 -IC 

smaller value a higher note. The cheapest skeleton 
pre-sets should be used; those employed in the 
prototype were taken from a mixed bag offered at 
low cost. 

Start construction by soldering the 7414's to the 
Blob Board. See Fig. 3. Tin the end of each of the 
i.c. pins, and place the i.e. on the bench with the in- 
dex mark facing away from you. Set down the Blob 
Board such that the maker's name is at the bottom 
and the type number is at the top as you look at it 
on. the bench. Now place each i.c. on its solder 
pads, with the top set of pads left unused, so that 
pin 1 of the i.c. is placed on pad 7 and pin 1 of IC2 
is on pad 28. This leaves two spare mounting pads 
above each integrated circuit. 

Once you are satisfied that the i.c.'s are correctly 
placed, line up one i.c. on its solder pads and solder 
pin 1 to its pad by bringing up a hot 'iron freshly 
charged with a blob of solder. When the iron is 
touched against the i.c. pin and the solder pad, a 
blob -joint will form almost immediately, and the 
iron can be taken away. Now check the i.c. again. 
If all is well, solder on pin 8 in the same way, and 
check again. At this stage the i.c. can be easily 
removed; any removal later will have to be carried 
out with solder braid. Solder pins 1 and 8 of the se- 
cond i.c. 

Now solder on the remaining pins of the two i.c.'s 
With a bare wire connect pads 19 and 21 to 23, and 
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similarly connect pads 40 and 42 to 23, both as 
shown in Fig. 3. Using an insulated wire, link 
together tracks 2 and 23. Track 2 is the earth line 
and takes the negative supply. Track 1 is the 5 volt 
positive supply line. 

Next, solder capacitor Cl from pad 7 (connected 
to pin 1 of IC1) to earth, at track 2. Keep the 
capacitor close to the i.c., as we shall want to 

The completed 12 -note generator. The six central pre- 
set potentiometers are mounted at an angle for ease of 

adjustment 
21 
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mount the pre-sets nearer to the edge of the board 
where they are more easily adjusted. Solder C2 
from pad 11 to earth at pad 2, and C3 from pad 15 
to its nearest earth, pad 21. Note that we can leave 
the leads of these capacitors long, or trim them, as 
we please. Using long leads has the advantage that 
we can adjust the positions of the capacitors to 
make the assembly look neater when all the con- 
struction is finished. The negative leads of all 
capacitors connect to earth. 

Now use a piece of insulated wire to connect pad 
8 (pin 14 bf IC1) to the positive 5 volt supply line 
on track 1. The wire is shown in Fig. 3 and should 
be routed as illustrated. Now solder in the remain- 
ing capacitors for IC1, between pad 10, pad 14, pad 
18, and earth, as in Fig. 4. This completes the 
capacitor connections for IC1. 

After this, the pre-sets are prepared for solder- 
ing. Only two of the three legs of each pre-set will 
be used and the spare leg, which may be either of 
the outer legs, should be bent up out of the way. We 
may have to splay the two legs which are used 
slightly apart to fit the Blob Board pads. One pre- 
set connects between pads 7 and 9, another 
between pads 11 and 13, and a third between pads 
15 and 17. See Fig. 5. On the other side of the i.c. 

VR1 

This leg bent up 

hg i; Postfons #>l`I the in,<:. 

tgreted eírcurts !nn the:. 
ÁaBrd . lf tixe t C s'8fì? ntr: 
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TOP 

VR5 

V 

VR3 

r-- - 

Fig. 5. The six skeleton ore -set potentiometers 
are soldered as shown here. They must be 
mounted so that they can be easily adjusted. 

RADIO AND ELECTRONICS CONSTRUCTOR 22 



Potentiometer body 

Fig. 6. Two methods of bending the legs of 
VR4 to VR9 so that they may be mounted at a 

suitable angle 

the pre-sets are fitted between pads 10 and 12, 14 
and 16, 18 and 20. Pre-sets VR1 to VR3 are 
mounted vertically in normal manner so that they 
may be adjusted from the edge of the board. VR4 
to VR7 need to be mounted at an angle so that their 
adjustment slots are available from above the 
board. This is achieved by suitably bending their 
legs using either of the methods shown in Fig. 6. 

Now repeat these assembly methods for IC2. We 
start with capacitors C7 to C12, soldering each 
capacitor between an input pin and earth as 
before. An insulated link wire connects pad 29 to 
pad 1. The pre-sets are attached as for IC1, with 
the three soldered between pads 28 and 30, pads 32 
and 34 and pads 36 and 38 mounted at an angle 
which permits adjustment from above the board. 
The assembly is completed by soldering on the 
supply (battery) leads, and these should be arrang- 
ed so that their polarity cannot be accidentally 
reversed. If this is impossible, then a silicon rec- 
tifier should be inserted in the positive line as 
shown in Fig. 7. The rectifier will drop the voltage 
slightly, enough to make operation from a 6 volt ac- 
cumulator which is not charging safe, but making 
operation from a 4.5 volt battery possible only 
when the battery is fresh. Never use a 6 volt ac- 
cumulator which is still on charge. 

TESTING AND TUNING 
An amplifier, earphone or headphones is needed 

for testing and tuning, and care is needed here on 
two counts. The first of these is that connecting a 

From output 
pin 

IOOkrt 

22krs 

4.7}jF 

(a) 

To amplifier 

From output 
pin 

Track I (positive) 411 

1 T 
1 

Track 2 (negative) 4 T 

+11 
IN 4001 

Fig. 7. Connecting a silicon rectifier, such as 

the 1N4001 or equivalent, in series with track 
1 will ensure that the battery cannot be applied 

with incorrect polarity 

low resistance load to a 7414 output will damage 
the i.c., and the second is that the output level will 
overload most amplifier inputs. Fig. 8 shows three 
suitable methods of coupling to the l.c. outputs. An 
earphone with an impedance lower than 250 st 

must not be connected to an i.c. output without 
a series resistor. 

Start by setting all the pre-sets to maximum 
resistance, with the sliding contact on each pre-set 
touching the track end at the leg which has been 
folded up. Clip the earth lead of the headphones, 
earphone or amplifier to the negative (earth) line 
of the Blob Board, and clip the other lead to the 
output from the first oscillator of IC1, on pad 9. 
Listen to this note, which will be the lowest on your 
scale. If there is no note to be heard, adjust the 
pre-set, VR1, until oscillation starts (oscillation is 
not possible with too high a resistance value, and 
some 7414's will not oscillate with 1k[ß in circuit). 
Check that the oscillator will start again reliably 
when the power supply is switched off and on 
again. With this oscillator now running at the 
lowest frequency of the scale, take the headphone, 
earphone or amplifier lead from pad 9 to pad 13 to 
hear the next note. Adjust this by means of its pre- 
set, VR2, so that the note is a semitone higher than 
the note from the first oscillator. If you have a 
reasonably musical ear you should find this 
process not too difficult, but if not you will need a 
piano to help you. Locate the note of the lowest os- 
cillator on the piano, and adjust the oscillator to 
match exactly the piano note. Now sound the next 

= 47NF 

Ikn 

16rí 

headphones 

From output 
pin 

47NF 

(b) (c) 

250n earpiece 

Fig. 8. Suitable methods of coupling an output to (a) an a I. amplifier, (b) low resistance headphones and 

(c) a high resitance earphone 
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piano key on the right of the first note' (black or 
white, whichever is nearer) and tune the second os- 
cillator to this note. Continue with this process, 
with each oscillator a semitone higher than the one 
before until all twelve oscillators are at the correct 
pitch. You now have a full chromatic scale of notes. 
The range of frequencies available cannot be stated 
precisely as there are so many tolerances in the cir- 
cuit. It should, however, be possible to obtain a scale 
where the first oscillator starts at, say, the C below 
middle C or at middle C itself. Other starting otes 
may be chosen. 

To incorporate the 12 -note generator into a 
stylus organ, you need a small amplifier whose in - 

A nostalgic glance back 
to the early 1920's. 

put connection is to a metal stylus, and whose 
earth is connected to the earth of the tone 
generator. Each output from the tone generator can 
be coupled to a strip, such as those given by the 
tracks of a piece cut out from a ZB -2V5 Blob 
Board, by way of a 1k a á watt resitor. Twelve 1kt) 
resistors in all, one for each output, are required 
and they ensure that no damage to the i.c.'s can oc- 
cur if two strips are short-circuited together. 

For an organ a set of keys operating 
microswitches could couple the generator outputs 
to the amplifier. Again, a lkt) resistor should be in- 
serted in series with each output and the cor- 
responding switch. 

Times Past 
by 

H. Ross Macdonald 

It is compact in its walnut box, utilitarian, even a 
little sad -looking, enlivened only by the reflections on 
its shiny valves. Yet this, the Marconiphone V2, was 
one of the most advanced radio sets of its time. 

In 1923 it was so contemporary that it almost hurt 
to look at it. The first commercial wireless set that 
looked and really was functional, while most of its 
competitors were covered in engraved dials and 
switches hinting at the most complex adjustments 
and calling for deft operational skills. 

But with this magic little brown box you just. 
switched on, turned the two knobs, and at once there 
were music and strange voices in the room. As one ad. 
writer of the period stated with unconscious humour: 
"You could even hear foreigners speaking in real 
foreign voices." 

REFLEX SYSTEM 

This wireless set - we did not call them radios in 
those days - was the first Marconiphone to enjoy real 
popularity and many thousands must have been sold. 
It we designed in late 1922 by the almost legendary 
Capt. J. H. Round and, considering the state of the art 
at that time, it remains a tribute to his enormous skill. 
He used the then popular reflex system but discarded 
the use of a crystal detector and ended up producing a 
very stable set that was easy to adjust and gave 
reliable results over long periods. 

A normal experience of a listener in the early twen- 
ties was that when one switched off a station 
programme say at seven o'clock in the evening, there 
was no guarantee that it would be present at the same 
volume or even dial indication when one switched on 
24 
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The Marconiphone V2 receiver. Produced in 
1923 this 2 -valve set was in the forefront of 

domestic receiver design of the period 
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The basic circuit of the V2 receiver. Valve V1 provides a measure of r.f. amplification whilst V2 functions 
as a grid leak detector. The detected signal at V2 anode is coupled via the a.f. transformer back to V1, 

which then also amplifies the a.f. signal 

again to hear the nine o'clock news. By contrast this 
particular receiver (providing the batteries were 
charged) always gave repeatable results. 

Owning a valve operated wireless set in 1923 was 
quite an expensive affair. The basic set, valves and 
royalty for this model cost £16.3.6d; with headphones, 
h.t. battery, 4 volt accumulator and aerial and earth 
installation the cost rose to some £24. 

Now, £24 was a great deal of money in 1923. When 
one remembers that about 65 per cent of the popula- 
tion were earning under £2 per week and paying rent 
and bringing up a family on this salary, £24 for a 
wireless set was indeed a lot of money. 

There were of course cheaper alternative family 
entertainments. If you lived close enough to a broad- 
casting station you could get results with a crystal set 
costing £1 to £3 complete, but then you were stuck 
with one programme as well as endless fiddling with 
the cat's whisker. Should you want to hear music of 
your choice the alternative was a wind-up 
gramophone and lots of records (78's of course) You 
could buy a nice noisy gramophone for about £3, not 
of course an H.M.V., which were always nice and 
seldom noisy. 

The ownership of a valve set, especially if it would 
operate a loudspeaker, was for the lucky few 
something special indeed, equivalent to today's 
ownership of colour TV, central heating and double 
glazing. Captain Round may have supplied the 
technical magic but it was left to Colonel Stanley of 
the Marconiphone Company to make the magic easy 
for people to acquire, for he made it possible to own 
this wireless set on hire purchase. I think this was 
another first for the Marconiphone Company. It was 
the first domestic receiver to be sold on H.P. directly 
from the manufacturer. 

EARLY MEMORY 
My first encounter with this set was in the North of 

Scotland in 1924, where it performed as well as could 
be expected in a place so far distant from broad- 
casting stations. The owner was a choleric Irishman 
and a retired Sergeant Major who had spent some 25 
years in India. He was a large man, a loud man, and 
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was accustomed to always being right! He wanted to 
hear Dublin on his "machine" as he called it. After 
consulting what at that period passed for expert ad- 
vice, he was told he needed a bigger aerial. So for the 
not inconsiderable sum of 2 shillings I was inveigled 
on to the roof of his house and erected more than 150 
feet of wire pointing, according to his exact instruc- 
tions, towards Dublin. When I suggested that accor- 
ding to my school atlas and Scout's compass there was 
some variance between his sense of direction and 
mine, he brushed my advice aside. He was ac- 
customed to being always right. 

We did not get Dublin on that occasion but, due to 
the fact that the Grand Fleet was stationed off 
Cromarty, the set got more than its fair share of 
messages in morse code at 600 metres. However, the 
Sergeant Major brushed this interference aside and 
said it was due to the machinations of his ever-present 
enemies who had always been jealous of his military 
career and his advancement. 

However, his receiver and several others in the dis- 
trict continued to give good and useful service for 
many years. The set in the photograph was acquired 
by me some 10 years ago. When I rescued it, the set 
was covered in grime in a cellar where it had stood for 
15 years. After restoration and finding some valves of 
the period, it was connected up to batteries and a horn 
speaker of like vintage and it worked moderately well. 
During the BBC 50 year Jubilee programme, at the 
request of some friends it was, again put to work. 
Despite its 50 years of age it again acquitted itself 
favourably. 

To my mind the Marconiphone V2 represents a 
tribute to its designer and to the assemblers who built 
it. The individual components have scarcely departed 
from their original values, the soldered joints are still 
sound and the cabinet, despite the damp cellar, shows 
no sign of' warping or cracks. 

The Marconiphone Company made many other 
sets after this period until in 1929 they joined with 
Columbia and H.M.V. to form the grand triumvirate 
of E.M.I. After that date the name of Marconiphone 
still continued to appear before the public on the 
fronts of' many successful radio and television 
receivers. 

25 



LOW VOLTAGE 

ZENERS 
By R. J. Caborn 

Some care is needed when using zener 
diodes with voltages lower than 6 volts. 

We tend to look upon zener diodes as useful 
voltage stabilizing devices which drop almost exactly 
the voltage with which they are credited. This is fairly 
true with zener diodes rated at 6 volts or more, but 
does not apply so readily with zener diodes of lower 
voltage. 

CHARACTERISTICS 
Fig. 1 shows static voltage -current curves for three 

diodes from the popular 400mW BZY88 range. These 

10- 

Zener 
voltage, B 

7 

BZY88C9V1 

BZY88C6V8 

BZV88C6V2 

6 

5 
O 10 20 30 

Zener current (mA) 

40 

Fig. 1. Voltage -current curves for three 
BZY88 zener diodes. The onset of cur- 
vature at low zener currents becomes 

noticeable with the lowest curve. 

TABLE 1 

ZENER VOLTAGES 

Zener 
Current 

BZY88C9V1 
Min. Typ. Max. 

BZY88C6V2 
Min. Typ. Max. 

1mA 
5mA 

20mA 

8.55 9.0 9.5 
8.6 9.1 9.6 
8.7 9.4 9.7 

5.7 5.9 6.5 
5.8 6.2 6.6 
5.95 6.4 6.7 

Zener 
voltage 

5- 

4 

BZY88C4V3 

BZYBBC3V3 

2, 
O 10 20 30 

Zener current (mA) 

40 

Fig. 2. The curvature becomes very 
pronounced with lower zener voltages. 
The curves here apply to diodes with 
nominal zener voltages of 4.3 and 3.3 

volts 

TABLE 2 

ZENER VOLTAGES 

Zener 
Current 

BZY88C4V3 
Min. Typ. Max. 

BZY88C3V3 
Min. Typ. Max. 

1mA 
5mA 

20mA 

3.3 3.6 3.9 
4.0 4.3 4.5 
4.45 4.7 4.95 

2.4 2.75 3.0 
3.1 3.3 3.5 
3.5 4.0 4.2 

are the BZY88C9V1, the BZY88C6V8 and the 
BZY88C6V2. Note that the 9.1 and 6.8 volt diodes 
commence a straight slope as soon as they pass a 

zener current of 2mA or even less. With the 
BZY88C6V2, on the other hand, we see quite a 
pronounced curvature until zener current reaches 
about 8mA. Above 8mA the curve becomes linear. 
Table 1, which is taken from Mullard data, lists the 
characteristics of the BZY88C9V1 and the 
BZY88C6V2 for zener currents of 1mA, 5mA and 
20mA. 

We turn, nekt, in Fig. 2, to curves for two lower 
voltage diodes, these being the BZY88C4V3 and the 
BZY88C3V3. Here, curvature is extremely pronounc- 
ed for all zener currents up to some 30mA. Table 2, 
also taken from Mullard data, gives the characteristics 
for these two diodes at the three currents of 1 mA, 
5mA and 20mA, and fully demonstrates the story im- 
plicit in the curves. With a typical BZY88C3V3, zener 
voltage at 1 mA is only 2.75 volts whilst at 20mA the 
voltage is as high as 4 volts. 

The tables tell us also that all the diodes are 
typically at their nominal voltages at 5mA, and this 
current is, indeed, that recommended by the manufac- 
turer for acceptance testing purposes. 

The moral is simple. When using lower voltage 
zener diodes expect quite wide variations in zener 
voltage at different zener currents. If you want a low 
voltage BZY88 zener diode to stabilize at a voltage 
within its tolerance, operate it at 5mA. 
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SUGGESTED CIRCUIT 

AUTO 
POLARITY/BASE 
RESOLVER 

By G. A. French 

MAT/CT/C 

In the "Suggested Circuit" arti- 
cle which appeared in the April 
1977 issue the author described a 
very simple piece of test equipment 
which was capable of indicating 
whether a bipolar transistor was 
n.p.n. or p.n.p. and of also iden- 
tify;ng its base lead -out. The circuit 
is extremely useful for sorting out 
unbranded transistors such as those 
which have been purchased as job 
lots at low cost. 

The circuit of the polarity/base 
resolver is reproduced in Fig. 1. The 
unknown transistor is connected to 
the three test terminals and the unit 
is switched on at 52. S1 is then 
taken through its three positions. If 
all three l.e.d.'s light up at one 
switch position and only one l.e.d. 
lights up at the remaining two 
positions then the test transistor is 
n.p.n. and the switch position at 
which all three l.e.d.'.s are alight 
corresponds to its base lead -out. 
Should all three l.e.d.'s light up at 
two positions of the switch and only 
one l.e.d. lights up at the third posi- 
tion the test transistor is p.n.p., and 
the position of S1 which causes the 
single l.e.d. to be illuminated cor- 
responds to the transistor base. 

A full explanation of circuit 
operation was provided in the 
previous article, and only a quick 
summary will now be given. When 
an n.p.n. transistor is connected to 
the test terminals and the switch 
arm connects to its base, forward 
current flows in both the base - 
emitter and base -collector junc- 
tions, causing all three 1.e.d.'s to be 
illuminated. At the other two switch 
positions there is no current flow 
through the transistor, which 
presents a reverse biased emitter - 
base or collector -base junction to 
the current. A p.n.p. transistor 
presents reverse -biased junctions 
when the switch connects to its 
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Fig. 1. The circuit of the 
polarity/base resolver in its 

initial form 

base. When the switch arm con- 
nects to its emitter the transistor 
functions as an amplifying tran- 
sistor in the common emitter mode, 
and when the switch arm connects 
to its collector the transistor func- 
tions as an amplifying transistor 
with the collector acting as an 
emitter and the emitter functioning 
as a collector. This assumes that the 
transistor has a current gain of at 
least unity when operated in this 
manner, and the author has not yet 
found a transistor which does not 
offer this performance. 

Regrettably, the diagrams for 
Figs. 5(b) and 6(b) were transposed 
in the earlier article. 

AUTOMATIC OPERATION 
Since writing this article, it has 

occurred to the writer that perfor- 
mance would be enhanced if the 3 - 
way switch of Fig. 1 could be dis- 
pensed with and the positive supply 

applied successively to the test ter- 
minals by an automatic switching 
circuit. It would then be necessary 
merely to connect up the transistor 
and observe the lighting of the 
1.e.d.'s. In some instances the tran- 
sistor leads could simply be touched 
against the terminals, giving an 
even quicker means of checking. 

The automatic switching circuit 
would have to apply the positive 
supply to the test terminals follow- 
ing the sequence 1,2,3,1,2,3,1, etc., 
and it would be essential for there 
to be a significant gap between the 
cessation of voltage at one terminal 
and the application of voltage to the 
next. If this were not done the two 
situations with a p.n.p. transistor 
where all three l.e.d.'s are alight 
would merge into each other, as also 
would the two situations with an 
n.p.n. transistor where only one 
l.e.d. is alight, and it would be more 
difficult to differentiate between a 
p.n.p. and an n.p.n. transistor. 

A simple oscillator circuit 
capable of offering the sequential 
switching required is shown in Fig. 
2. This oscillator has appeared in 
earlier "Suggested Circuit" articles 
and was described in the May and 
June 1975 issues. The oscillator is 
self-starting and offers reliable per- 
formance for electrolytic coupling 
capacitor values between some 
10µF and 5001.4F. It will also run 
with capacitor values from 10,2 
down to 2µF provided the 
capacitors have very low leakage 
current. When the capacitors are 
47µF, as they are in Fig. 2, it is only 
necessary that they be good quality 
modern components. The author 
employed Mullard miniature elec- 
trolytic capacitors in the prototype 
circuit. 

Between the instants of 
changeover, one transistor in the os- 
cillator is always off and the other 
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two are always on. Let us examine 
the circuit at a moment when TRI 
is changing from the off to the on 
condition. At this instant C2 will be 
charged up to the supply potential 
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IOV wkg 

R1 
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CI 

47.jF 

R2 

Ikn 

TRI 

BC 107 

less the 0.6 volt dropped across the 
base -emitter junction of TR2. As 
TRI turns on its collector potential 
falls from that of the positive rail to 
a value which is about 0.2 volt 
positive of the negative rail. 

Because of the presence of C2, the 
base of TR2 is taken negative by a 
similar voltage, whereupon TR2 
turns off. The circuit now remains 
in this condition as C2 discharges 
via R3. After a period C2 discharges 

TRI 

BC 107 

R2 
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Fig. 3. The complete circuit of the automatic polarity/base resolver. It is merely necessary to switch on 
at Si, connect the transistor to be checked and observe the l.e.d.'s 

28 RADIO AND ELECTRONICS CONSTRUCTOR 



sufficiently for the base of TR2 to 
become some 0.6 volt positive of the 
negative rail, whereupon TR2 turns 
on. Its collector voltage falls rapid - 
1y, with the result that the base of 
TR3 is taken negative by way of the 
charged C3, and TR3 turns off. 
When C3 has discharged sufficient- 
ly into R5, TR3 turns on again and, 
in so doing, causes TR1 to turn off. 
The cycles proceed in this manner 
with each transistor turning off in 
turn. Using the component values 
shown, the length of a complete 
three -transistor cycle, from TR1 
turning off to TR1 turning off the 
following time, is approximately 
1.25 seconds. 

It will be seen that the oscillator 
is capable of controlling the 
application of a positive voltage to 
the test terminals of Fig. 1. What 
has not been mentioned so far, with 
respect to Fig. 2, is that the collector 
of any transistor does not rise to the 
potential of the positive rail im- 
mediately after the transistor turns 
off. When, for instance, TR2 turns 
off its collector potential rises 
relatively slowly because C3 
charges via. R4 and the forward 
biased base -emitter junction of 
TR3. This slow rise in collector 
potential can provide the gap 
between periods of l.e.d. illumina- 
tion which was referred to earlier. 

Before leaving the circuit of Fig. 
2 it should be pointed out that, 
when two successive transistors are 
on, the coupling electrolytic 
capacitor between them has a small 
reverse polarity applied to it. When, 
for example, 'FR2 and TR3 are on, 
C3 has a potential of 0.6 volt on its 
negative plate and a potential of 
about 0.2 volt on its positive plate. 
This small reverse voltage does not 
appear to affect circuit operation in 
practice with the component values 
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specified. In the 1975 articles on the 
oscillator the transistors were ger- 
manium, whereupon there is no 
application of a reverse voltage to 
the electrolytic coupling capacitors. 
Experimenters who wish to use the 
oscillator circuit with alternative 
capacitor values may find it 
desirable to employ, germanium 
transistors if any difficulties are ex- 
perienced with silicon transistors. 
Whatever transistors are used, the 
supply rail voltage must not be 
greater than the maximum reverse 
base -emitter voltage rating of the 
transistors concerned. With the 
BC107 this rating is 6 volts. 

COMPLETE CIRCUIT 
The complete circuit of the 

automatic polarity/base resolver 
appears in Fig. 3. Here, TR1, TR2 
and TR3 are in the oscillator circuit 
of Fig. 2, with emitter followers 
TR4, TR5 and TR6 coupled respec- 
tively to their collectors. The 
emitters of TR4, TR5 and TR6 con- 
nect to test terminals 1, 2 and 3. 
Thus, when a transistor in the os- 
cillator turns off its collector goes 
(relatively slowly) positive, causing 
the corresponding emitter follower 
to apply a positive supply to the test 
terminal to which it connects. If, 
during the cycle and with no tran- 
sistor connected to the test ter- 
minals, TR' is turned off, test ter- 
minal 1 is at a positive potential 
and LEDs is alight. When TR1 
turns on, LED1 extinguishes im- 
mediately. LED2 does not, 
however, light up until the collector 
of TR2 has gone sufficiently 
positive for the l.e.d. forward 
voltage to be present at the emitter 
of TR5. The I.e.d.'s light up 
successively, with a perceivable gap 
between the extinguishing of one 
l.e.d. and the lighting of the next. 

Terminal 3 S1 

The series 1.e.d. resistors, R7, R8 
and R9, have a slightly lower value 
than the series resistors in Fig. 1. 
This is because the positive voltage 
applied to the test terminals is 0.6 
volt lower, due to the presence of 
the emitter followers. The l.e.d.'s 
should be red types and the author 
employed Doram type 4 com- 
ponents, which have good sensitivi- 
ty at the low currents appearing in 
the circuit. With these particular 
diodes the anode lead -out is shorter 
than the cathode lead -out. The 
latter connects to the negative rail. 

If a p.n.p. transistor is connected 
to the test terminals the l.e.d.'s take 
up the rhythm 3-3-1, the figures 
signifying the number of l.e.d.'s 
which are alight. When the single 
l.e.d. lights up, this indicates the 
base lead -out of the test transistor. 
With an n.p.n. transistor the 
rhythm is 1-1-3. The base is in- 
dicated by the l.e.d. which has not 
been lit up on its own during the 
sequence. Since the l.e.d.'s light up 
in order, that l.e.d. is the one which 
would have lit up next on its own 
had not all three l.e.d.'s turned on. 

There is no need to keep S1 
switched off when connecting a test 
transistor, as the voltages and 
currents at the test terminals are 
quite low. No damage will result if 
the test terminals are inadvertently 
short-circuited together, The 
current drawn from the 4.5 volt 
battery is about 11mA with one 
l.e.d. lit, rising to approximately 
17mA when all three l.e.d.'s are 
alight. 

The circuit can be assembled in a 
small plastic case having a front 
panel layout similar to that shown 
in Fig. 4. A card glued to the cover 
shows the rhythms resulting from 
the two kinds of transistor and acts 
as a reminder of these. 
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SHORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A. Baldwin 

Times = GMT 

In the last issue, mention was made in the 
opening gambit of this series of articles to the logg- 
ing of clandestine stations and one in particular 
that is back to front, but more of that later. Let us 
commence with more news about clandestine 
transmitters. 

The "Voice of the One Lebanon" (in Arabic 
"Sawt Lubnan al-Wahid") operates from 1030 to 
1130 and from 2030 to 2130 in Arabic on 6170 and 
on 9510. Broadcasts are anti -Syrian and against 
the Syrian presence in Lebanon. 

The "Voice of Arab Syria" (in Arabic "Sawt 
Suriya al-Arabiya") is on the air from 0400 to 
0500, 0700 to 0800 and from 1700 to 1800 on (sur- 
prise, surprise) 6170 and 9510. According to the 
BBC Monitoring Service, to whom I am indebted 
for the foregoing information, programmes in- 
clude a newscast, press quotations and anti -Syrian 
regime talks. 

The back to front programmes? Oh yes, not 
strictly speaking clandestine but perhaps the 
nearest one can get, and certainly very interesting 
to those of us who are aware of the current, ̀ battles' 
being fought on the short wave bands. I refer of 
course to the broadcasts from Radio Peking on 
reversed tape which are always in Russian. Several 
theories have been advanced by Dxers as to just 
why these broadcasts are carried out in such a 
mode, the current favourite being that it is done to 
avoid Russian jamming, such radiations being in- 
tended for Chinese provincial stations near the 
Soviet border, not.equipped with landline facilities, 
who promptly record the programme and 
retransmit `right way up'. However, more about 
this next month, meanwhile listen on 6550 from 
1830 to 1925, you'll hardly be expected to unders- 
tand Russian backwards but you can always tape 
it and do the reversing bit yourself! 

CURRENT SCHEDULES 

ETHIOPIA 
The "Radio Voice of Revolutionary Ethiopia", 

Addis Ababa, lists a tramission in English from 
1630 to 1700 on 6015 and on 7180. 

HUNGARY 
"Radio Budapest" has an External Service in 

which the following broadcasts, in English to 
Europe, are made. From 1200 to 1240 (not on 
Saturdays or Sundays) on 7155, 9585, 11910, 
15160, 17785 and on 21525; from 1515 to 1530 
on Tuesdays and Fridays a Dx programme is 
featured; from 2130 to 2200 on 5965, 7200, 9655, 
11910, 15415 and on 17780. 
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ISRAEL 
"Kol Yisrael", Jerusalem has the following fre- 

quency schedule for its service in English to 
Europe. From 1200 to 1230 on 11655, 15100, 
15405 and on 17815; from 2000 to 2030 on 9815 
and 11655. 

CHINA 
"Radio Peking" radiates programmes in English 

to Europe from 2020 to 2130 on 5090, 6590, 
6860, 7590 and on 9030; from 2130 to 2230 on 
the same channels. 

NETHERLANDS 
"riadio Nederland Wereldomroep", Hilversum, 

is in English to Europe at the following times - 
from 0930 to 1050 on 5955, 6045, 7240, 9660 
and on 9895; from 1400 to 1520 on 5955, 6045, 
9895, (11740 Madagascar Relay), 15185 and on 
17810; from 1830 to 1950 on 6020, 11730 and on 
17700; from 2000 to 2120 on 11730 from 
Madagascar Relay. 

NIGERIA 
The Domestic Service National Programme 

from Lagos may be heard from 0700 to 1630 on 
7255; from 0430 to 1000 and from 1500 to 2305 on 
4990. Most of the programmes are in English. 

AROUND THE DIAL 

CHINA 
Radio Peking on 7080 at 1930, OM with a 

newscast in English in a programme directed to 
North and West Africa, scheduled from 1930 to 
2030. 

Radio Peking on 3920 at 2039, YL in Chinese, 
orchestral music in local style in the Domestic Ser- 
vice 1, scheduled on this channel from 2000 to 0100 
and from 1100 to 1735. 

Radio Peking on 9020 at 1920, OM with a talk 
in Chinese in the Domestic Service 2, scheduled 
from 2100 to 1600 except Wednesdays and Fridays 
when the schedule is from 2100 to 0600 and from 
0950 to 1700. 

Checking on the PLA (Peoples Liberation Army) 
Fukien Front transmissions recently the following 
were logged - 2490 at 2025, YL in Chinese in 
Network 1, scheduled from 1200 to 0118; 3000 at 
2030, Chinese orchestral music in Network 1, 
scheduled from 1227 to 2314; 3400 at 1847, OM in 
Chinese, scheduled from 1120 to 1900; 3535 at 
1950, YL in Chinese and local music in Network 1, 
scheduled from 1300 to 2244; 4045 at 1945, OM in 
Chinese and local music in Network 1, scheduled 
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from 1000 to 0530; 4330 at 1943, YL with songs, orchestral music in Network 1, scheduled from 
1100 to 0158; and, last but not least, 4380 at 1843, 
OM and YL alternate in Chinese in Network 2, scheduled from 0230 to 1900. 

All transmissions from the PLA Fukien Front 
are directed to the Offshore Islands and Taiwan 
and are in Standard Chinese or Amoy. 

NORTH KOREA 
Radio Pyongyang on a measured 6398 at 2050, YL 's 'in chorus, local music in a programme 

directed to South Korea, scheduled from 2000 to 
2130. 

Radio Pyongyang on a measured 6398 at 2050, 
OM in French in the programme of that 
language directed to the Near and Middle East and 
Africa, scheduled from 2000 to 2150 on this 
channel. 

KUWAIT 
Radio Kuwait on the out -of -band frequency 

12085 at 1837, OM with a talk on Zionism in 
English. 

EGYPT 
Radio Cairo on 15475 at 1331, Islamic chants in 

a "Voice of the Arabs" programme, scheduled from 
0800 to 1400 and from 1500 to 1900. 

USSR 
Radio Moscow on 15100 at 1325, OM with iden- 

tification "Radio Station Peace and Progress" in 
the English programme directed to Asia. 

ALBANIA 
Radio Tirana on 9375 at 1450, YL in Polish to 

Europe, scheduled from 1430 to 1500. 

MALAWI 
Blantyre on 3380 at 1800, OM with station iden- 

tification and a newscast in English. 

SRI LANKA 
Colombo on a measured 4902 at 1939, Buddist 

chants on a full -moon day. To log this one, consult 
the calender and then, hopefully, listen! 

NIGERIA 
Lagos on 15140 at 1945, YL in English, local 

pops on records. 

ECUADOR 
This country is easy to log by virtue of the HCJB transmissions but Dxer colleague Gordon Bennett 

of Stockport has brought to notice, in a recent 
letter. that some readers may care to try for the following Ecuador stations on the lower frequen- 
cies. 

Radio National Espejo, Quito, on 4679 at 0200 (and often through to 0700). 
Radio Splendit, Cuenca, on 5025 at 0355, LA music programme with several identifications in- terspersed. 

Emisoras Progreso, Loja, on 5060 at 0410, local music with station identification. All these loggings by G.B. 

HONDURAS 
La Voz Evangelica, Tegucigalpa, on 4820 at 0417, OM in English presenting a religious 
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programme. G. Bennett also mentions this station, 
having logged it on several occasions during the 
0300-0430 English programme. 

PERU 
Radio Atlantida, Iquitos, on 4790 at 0530, local 

style pop music. G.B. finds this station interesting 
in that it features hardly any typical Andean music 
of the type regularly heard when tuned to R. An- 
dina, Chinchaycocha or Libertad. 

Radio Andina, Huancayo, on 4996 at 0434, YL 
with song in Spanish, OM announcer, local style 
music. The schedule is from 0100 to 0600 but has 
been reported closing as early as 0450; the power is 
1kW. 

Radio Eco, Iquitos, on 5010 at 0340, dance 
music Latin American style, YL with songs in 
Spanish. The Schedule of this one is from 1100 to 
0500 (Sundays 0400) but often operates around the 
clock and sometimes identifies as "Radio El Sol"; 
the power is 1kW. 

VENEZUELA 
Radio Universidad, Merida, on 3395 at 0221, 

OM with songs in Spanish, guitar music. Schedule 
is from 1000 to 0400 and the power is 1kW. 

Radio Bolivar, Cuidad Bolivar, on 4770 at 0240, 
OM with songs in Spanish. local style dance music. 
Schedule is from 1000 to 0400 and the power is 
1kW. 

Radio Difusora Venezuela, Caracas, on 4890 at 
0250, OM with identification, songs in Spanish. 
The schedule is fr m 1000 to 0400, the power is 
5kW and the identification is given as "La Estacion 
de la Alegria". 

Ecos del Torbes, San Cristobal, on 4980 at 0318, 
Latin American dance music, announcements and 
jingles in Spanish. Schedule is from 1000 to 0400 
and the power is 10kW, making this (and the 
three that follow) the easiest of Venezuelans to log. 

Radio Juventud, Barquisimeto, on 4900 at 
0301, OM with announcements in Spanish, local 
style music. Schedule is from 1000 to 0400 and the 
power is 10kW. 

Radio Rumbos, Caracas, on 4970 at 0535, local 
style recorded pops, announcements, jingles. 
Schedule is from 0830 to 0400 and the power is 
10kW. 

Radio Continente, Caracas, on 5030 at 0340, 
Latin American dance music, identification at 
0345 as "Radio Reloj Continente". Schedule is 
from 1000 to 0500 and the power is 10kW. 

COLOMBIA 
Radio Colosal, Neiva, on 4945 at 0312, OM an- 

nouncer, ballads in Spanish, light music. Schedule 
is on a 24 -hour basis and the power is 2.5kW. 

Radio Sata Fe, Bogota, on 4965 at 0316, OM 
with songs in Spanish, guitar music. Schedule is 
also around the clock and the power is also 2.5kW. 

BRAZIL 
Radio Tabajara, Joao Pessoa, on 4795 at 2040, 

excited OM with an excited commentary on an ex- 
citing futebol match! Schedule is from 0800 to 0400 
and the power is an exciting 2kW. 

DOMINICAN REPUBLIC 
Radio Norte, Santiago, on a measured 4807 at 

2113, songs in Spanish, pops in local style. 
Schedule is continuous and the power is 1kW. 
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Incorporating two integrated circuits - ZN414 and LM380N. 

MEDIUM WAVE 
POCKET 

Although perhaps not as numerous as they once 
were, pocket radio sets still seem to be quite 
prevalent. Ready-made receivers of this type are 
usually electrically much the same as larger sets, 
with the small physical size being accomplished by 
means of special miniature components and 
almost unbelievably compact layouts. It is virtual- 
ly impossible for the amateur constructor to emulate 
these sets, and so home-made pocket receivers tend 
to use circuitry which is as simple as possible, and 
this often results in a comparatively poor perfor- 
mance. 

However, such need not be the case and with the 
intregrated circuits that are now available it would 
seem to be quite feasible to produce a simple high 
performance medium wave receiver circuit. Bear- 
ing this in mind, the radio which forms the subject 
of this article was designed. 

Only two semiconductor devices, both in- 
tegrated circuits, are used in the set, which has out- 
side dimensions of approximately 114 by 76 by 
36mm. excluding control knobs. The sensitivity of 
the receiver' is good, and . even during daylight 
hours it is possible to receive quite a number of 
stations on the prototype. The audio quality is also 
surprisingly good, the main limitation on quality 
and volume being the comparatively poor perfor- 
mance of the miniature speaker which has to be us- 
ed. There is only one tuned circuit and so the 
selectivity is not as high as would be given with a 
more complex superhet design. 

The receiver is completely self-contained, with 
an internal ferrite rod aerial and 9 volt battery. 

THE CIRCUIT 
An obvious choice for the r.f. and detector cir- 

cuitry is the well-known ZN414 i.c., and it is in- 
deed this device which is used here. The popular 
LM380N i.c. provides the a.f. amplification for the 
receiver. The complete circuit diagram appears in 
Fig. 1. 

Basically, the ZN414 is a high gain r.f. amplifier 
which has a high input impedance. This enables 
the ferrite aerial coil, Ll, and tuning capacitor, 
VC1, to be coupled direct into the input of the i.c. 
without employing the usual low impedance win - 
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Covers standard medium wave bi 
after consti 

ding on the aerial. C1 is an earth return capacitor 
and R2 is a bias resistor. The i.c. includes a tran- 
sistor detector and a.g.c. circuitry. The audio out- 
put is developed across R3, with C3 acting as an r.f. 
filter capacitor. The i.c. requires a supply potential 
of about 1.3 volts, and this is derived from the 
main 9 volt supply by means of the voltage divider 
circuit consisting of R1, R4 and R5. R5 is adjusted 
to provide the correct supply voltage. 

If instability is to be avoided it is essential that 
no significant r.f. signal is allowed to reach the 
audio amplifier section. Therefore, additional r.f. 
filtering is provided at the output of IC1 in the 
form of R6 and C5. C4 provides d.c. blocking. 

The LM380N i.c. is ideal for the present applica- 
tion since it requires very few discrete components. 
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Fig. 1. The circuit of the medium wave pocket rai 
quires few dise 
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By R. A. Penfold 

Covers standard medium wave band and requires no alignment 
after construction. 

ding on the aerial. Cl is an earth return capacitor 
and R2 is a bias resistor. The i.c. includes a tran- 
sistor detector and a.g.c. circuitry. The audio out- 
put is developed across R3, with C3 acting as an r.f. 
filter capacitor. The i.c. requires a supply potential 
of about 1.3 volts, and this is derived from the 
main 9 volt supply by means of the voltage divider 
circuit consisting of R1, R4 and R5. R5 is adjusted 
to provide the correct supply voltage. 

If instability is to be avoided it is essential that 
no significant r.f. signal is allowed to reach the 
audio amplifier section. Therefore, additional r.f. 
filtering is provided at the output of IC1 in the 
form of R6 and C5. C4 provides d.c. blocking. 

The LM380N i.c. is ideal for the present applica- 
tion since it requires very few discrete components. 
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ICl 

ZN414 
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C3 

Resistors 
(All fixed values ,watt 5%) 

Rl 680 a 
R2 100kri 
R3 820D 
R4 2.7kn 
R5 2.2k n pre-set potentioml 

horizontal skeleton 
R6 560 cl 
VR1 5k t1 potentiometer, log, w 

text) 

IC2 
LM380N 

2 14 

Fig. 1. The circuit of the medium wave pocket radio. Due to the use of two integrated circuits this 
quires few discrete components 
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ADIO 
Simplicity is the keynote of this little radio. The 
two controls are for tuning and volume/on-off 

band and requires no alignment 
istruction. 

COMPONENTS 

Resistors 
(All fixed values h watt 5%) 

R1 680 
R2 100kn 
R3 820n 
R4 2.7kn 
R5 2.2k D pre-set potentiometer, 0.1 watt, 

horizontal skeleton 
R6 560n 
VR1 5k a potentiometer, log, with switch S1 (see 

text) 

C4 R6 

'c3 
CS in 

t radio. Due to the use of two integrated circuits this re - 
discrete components 
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VR1 

IC2 
LM38ON 

14 

4-c6 

+9V 
Si 

On -Off 

C7 

p1---- 

LS1 

Capacitors 
Cl 0.01µ.F type C280 (Mullard) 
C2 6.814F electrolytic, 10 V. Wkg. 
C3 0.14F type C280 (Mullard) 
C4 1µF electrolytic, 10 V. Wkg. 
C5 0.047uF type C280 (Mullard) 
C6 474F electrolytic, 10 V. Wkg. 
C7 220µF electrolytic, 10 V. Wkg. 
VC1 20-250pF mica trimmer (see text) 

Scm. icon duc tors 
IC1 ZN414 
IC2 LM380N 

Speaker 
LS1 8n speaker, 45mm. (see text) 

Switch 
S1 s.p.s.t., part of VR1 

Miscellaneous 
Plastic case type PB1 
Veroboard, 0.1 in. matrix 
Trimmer converter (see text) 
Ferrite rod, 110 x 8mm. diameter 
28 s.w.g. enamelled copper wire 
PP3 battery 
Battery connector 
2 control knobs 
14 pin i.c. holder (optional) 
Speaker fabric 
18 s.w.g. aluminium 
Insultation tape, wire, etc. 
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In fact, the only external component which is used 
is the output d.c. blocking capacitor, C7, There is 
no need to use an input d.c. blocking capacitor, and 
the inverting input of the device connects direct to 
the slider of the volume cóntrol, VR1. The 
LM380N also has a non -inverting input, but this is 
simply ignored. 

The voltage gain of the LM380N is fixed at a 
typical figure of 50 times, and with the ZN414 
providing an audio output level of about 30mV 
r.m.s., this is just about the required level. 

C2 and C6 are supply decoupling capacitors and 
S1 is the on -off switch. The latter is ganged with 
the volume control. The quiescent current con- 
sumption of the receiver is about 7mA, but the out- 
put stage is a Class B type and at high volume 
levels the consumption can rise to some 25mA. 

The components fit comfortably inside the 
small plastic case 

COMPONENTS 
Most of the components are standard readily 

available items, but same are special miniature 
types. VR1 /S1 is a "Japanese Volume Control" 
which is available under this description from 
Maplin Electronic Supplies. The miniature 45mm. 
diameter 8 O speaker is available from the same 
source, as also is the plastic case type PB1. 

VC1 is not an ordinary variable capacitor, and 
it is actually a modified trimmer. The trimmer is a 
type TP4 (20-250pF) which has its adjustment 
screw replaced by a trimmer converter. The latter 
is a cylinder of +in. diameter, on which a knob can 
be fitted, terminated in a threaded section. Both 
this and the trimmer are available from Home 
Radio. 

The resistors and capacitors are all miniature 
types, and C280 capacitors should be used where 
specified. The pre-set potentiometer, R5, is a 
miniature component having 0.2in. spacing 
between track tags and 0.4in. spacing between 
track and slider tags. The low value electrolytic 
capacitors C2 and C4 are specified as 10 V. Wkg., 
but in practice it may be difficult to obtain them in 
this voltage. It is quite in order to use capacitors 
with a high working voltage such as 40 or even 63 
volts. Mullard miniature electrolytic capacitors 
will be found suitable. 

¡- 27mm 

VC1 

Insulating tape 110 x 8mm ferrite rod 

65turns o 28 s.w.g 

VC, 
Lead -outs about 50mm long 

Fig. 2. The ferrite aerial coil is close -wound 
with enamelled copper wire. 

FERRITE AERIAL 
The ferrite aerial is home constructed, and the 

coil is wound on a 110 by 8mm. ferrite rod using 28 
s.w.g. enamelled copper wire. Details are provided 
in Fig 2. 

It is unlikely that a rod of suitable length will be 
available, and it will be necessary to break a 
110mm. length from a longer rod. Ferrite is very 
hard and brittle, and it is not practicable to cut 
right through the rod using an ordinary hacksaw. A 
V -cut should be filed all round the rod at the point 
where it is desired to break it, and it may then be 
tapped against the edge of the bench. 

The winding starts 27mm. from one end of the 
rod, and the lead -out wire is held in place by a 
band of insulating tape. The coil consists of 65 
turns of wire close -wound in a single layer. Due to 
the relatively thick wire that is used it is easy to 
make a neat job of the coil. When the winding has 
been completed, the second lead -out wire is taped 
in place. 

MOUNTING BRACkET 
VC1 cannot be mounted in the usual manner 

because the mounting bush and nut are situated at 
the rear of the component. A mounting bracket is 
constructed from 18 s.w.g. aluminium, and details 
of this are shown in Fig. 3. The aluminium is bent 
along the lines indicated to produce a U-shaped 
bracket. VC1 is mounted on the larger of the two 
holes, and the smaller one is used to enable the 
bracket to be bolted to the front panel of the set by 
means of a short M3 or 6BA countersunk screw. 

-12+ 
30 15 10.1 

-.-. 5 h..- 

P 
/ 

5 dia Bend 

All dimensions in mm 

3.2 dia 

Fig. 3. A simple bracket is required for moun- 
ting the tuning capacitor, VC1. This has the 

dimensions shown here. 
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COMPONENT PANEL 
All the small components are assembled on a 

Veroboard panel of O.1in. matrix. The componet 
layout and other details of this panel are shown in 
Fig. 3. Start by cutting out a panel which has 9 
copper strips by 32 holes, using a hacksaw. Then 
the two mounting holes are drilled to take small 
woodscrews. Next, the breaks in the copper strips 
are made, making quite sure that none of these are 
accidentally overlooked. After this, the com- 
ponents and link wires are soldered into position. 
In the prototype a 14 pin i.c. holder was soldered to 
the Veroboard and the LM380N fitted into this 
later. Alternatively, the LM380N can be soldered 
directly to the board. 

Flexible insulated leads leave the board for con- 
nection to VR1 (at points A, B and C), S1, VC1 and 
the speaker. It is advisable to make these a little 
longer than will eventually be required and cut 
them to length when the connections are later 
made to the external components. A further lead 
from the board connects to the negative battery 
clip. 

CASE LAYOUT 
Reference to the accompanying photographs 

should help to clarify the general layout of the 
receiver inside the case. VR1/S1 is mounted 
towards the bottom of the right hand side panel, 
and it requires a 7mm. diameter mounting hole. 
VC1 is mounted on the front panel towards the 
right hand side, slightly above centre. The speaker 
is situated to the left of this, and it requires a cut - 
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Battery 
connector 

O 0 0 0 

o o o la 
o o a 

o 3 , .:i o o 

A 

The Veroboard panel fits below the speaker 
and is mounted by means of two small 

woodscrews 

out which measures about 36 by 40mm. This can 
be made with either a fretsaw or a miniature round 
file. A piece of speaker fret or material is glued in 
position behind the cut-out, and then the speaker 
is glued onto this. A good quality adhesive must be 
used, and care must be taken to apply only a conser- 
vative amount to the rim of the speaker, ensuring 
that none gets on to the speaker cone or surround. 
The speaker should be positioned such that there is 
space above its magnet for the PP3 battery and 
space below it for the Veroboard panel. 

The ferrite aerial is glued in place at the top and 
towards the front of the case. A high quality gap 
filling adhesive must be used here, and the author 
employed an epoxy resin. The coil is to the right, 
i.e. at the VC1 end. 

VR1 /SI 

o 

14 

8 0 

o o o 

Fig. 4. Assembling the components on the 
Veroboard panel. The mounting holes are 

clearances size fqr two small woodscrews. 
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The component panel fits into the bottom of the case, and it is mounted on a small block of wood which measures approximately 27 by 12 by 6mm. using two small woodscrews. 'the block of wood is glued to the inside face of the front panel at the bottom left hand corner, as viewed from the front of the case. The component panel is not finally mounted until it has been wired up to the remainder of the set. If there is any risk of the con- nections under the Veroboard panel touching the speaker frame apply insulating tape to the frame at the appropriate place. At this stage the two lead - outs of the ferrite aerial coil are soldered to the tags of VC1. 
There is space for the battery in the top left hand corner of the case, again as viewed from the front. It should be placed as far to the left as possible, since it will otherwise have a slight screening effect on the aerial coil, and this would result in a loss of performance. A piece of sponge rubber or fabric is fitted between the battery and the speaker frame and inside front of the case, whereupon the battery is held in place when the back of the case is screw- ed on. 

ADJUSTMENT 
Before switching on the completed receiver, thoroughly check the wiring for errors and set R5 at about half its maximum resistance. The set re- quires no alignment, and so it should work proper- 

ly immediately after switching on. If a mul- timeter having a sensitivity of 10kû per volt or more on its voltage ranges is available, this can be set to the 0-5 volt range (or a similar low voltage range) and then mused to measure the voltage between the negative supply rail and the junction of R1 and R3. R5 is then adjusted to produce a reading of 1.3 volts in the meter. 
If a multimeter is not available, perfectly ade- quate results should be obtained if R5 'is simply left at its central setting. Do not adjust R5 up to or near the fully anticlockwise setting if a meter is not used as this could inadvertently cause too high a voltage to be applied to the ZN414. 
The tuning of the set is broad, and there should be no difficulty in tuning in stations accurately even when these are at the high frequency end of the band. One reason for this is the fairly wide bandwidth of the set, but it is mainly due to the un- conventional tuning capacitor. Whereas the capacitance swing of an ordinary tuning capacitor is covered by a 180 degree turn of the spindle, about three complete turns are required with the present capacitor. 
Subminiature speakers are not very efficient and they are not capable of handling more than very modest output powers. This means that the volume from any set of this type is not very high, although it is perfectly adequate for most pur- poses. 

VARIABLE 

OSCILLOSCOPE aYN A w"n 

CALIBRATOR 
This oscilloscope voltage calibration 

generator can have its output level set for 
any value from 1 to 5 volts. Output 
amplitude is monitored by an external 
testrneter switched to an appropriate 

voltage range. 

Home -constructed oscilloscope voltage calibration generators are not normally complicated items of equipment. Frequently, they employ a multivibrator whose output is fed into a clipping circuit given by a zener diode or a pair of silicon diodes connected back to back. The generator to be described is basically of this simple nature, but it has the unusual feature that 
36 

its peak -to -peak output amplitude is continuous -1.: variable between 1 and. 5 volts and can be roonitorrd by an external testmet.er switched to a suitable d c. volts range. 

CIRCUIT OPERATION 
The calibration.generator circuit appears in the ac- companying diagram, in which the multivibrator 

consists of a 555 timer i.e. in a standard configuration: This runs at a freq 1,,tcy of approximately 350Hz. Its output is not a true square wave because Cl has to charge via R1 and R2 in series and to discharge via R2 on its own. As a result, the positive part of the output waveform at pin 3 is slightly, longer than the negative section. 
The output couples to the zener diode Z1/1 via R3. The output of a 555 does net rise cluse to the positive rail when it is high, and it -is usually about 1.5 volts below that rail in this condition. In consequence about 12mA flows in R3 when the 555 output is high. 
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The circuit of the oscilloscope voltage calibration gener- 
ator. The output is continuously variable by means of 
VR1, and its amplitude is measured by a voltmeter con- 

nected to the testmeter terminals 

R4 

BYI 

9V 

I{r'.tii..'lurs 
( All fixed values ; watt 10'( ) 

RI I()kSà 
R2 100130 
R:t 1500 
R4 -17OkSl 
VR I 10k0 potentiometer, linear 

('n¡¡urcilnrs 
(;1 0.022µF polyester 
('2 10(AF electrolytic, 10 V. Wkg. 
C;t 0.47g polyester 

.tiem icon dactors 
I(' 1 555 
Z1)1 13'Z.Y88C5VG 
1)1 0A79 

COMPONENTS 

Switch 
SI s.p.s.t. toggle 

Bat ten 
I -3Y1 9 volt battery 

Miscella flea u,v 

('ase (see text) 
Battery connector 
('ontrul knob 
Output socket (see text) 
Insulated terminal, red 
Insulated terminal, black 

This current takes the slope resistance of the zener 
diode down to about 100, ensuring hard clipping and 
a low irnpedence for the positive part of the waveform. 
When the 555 output goes low its pin 3 is very close to 
t he potential of the negative rail, with a low Output 
impedance. The impedance for the negative part of 
the waveform is virtually that of R3. 

The voltage across the zener diode appears across 
VR1 and a proportion is then tapped off by this 
potentiometer and applied by way of C3 to the output 
socket. R4 ensures that the output waveform is ap- 
proximately symmetrical about the. negative supply 
rail. 

VOLTAGE MONITOR 
'l'he voltage tapped off by the slider of VR1 is 

applied to the simple half -wave rectifier circuit com- 
prising 1)1 and C2. An external testmeter switched to 
a volts range is connected across C2 and will give a 
reading slightly lower than the peak -to -peak 
amplitude of the generator output signal. If the meter 
were a relatively insensitive type having a resistance 
of 1ko per volt it would present a resistance of lOkLl if 
it were switched to, say, a 0-10 volt range. C2 has a 
value of I(lµF and the time constant of 10µF and 10k0 
AUGUST 1977 

is 0.1 second, which is considerably longer than the 
length of each cycle in the signal. C2 can, therefore, be 
assumed to charge almost fully to the peak value of 
the signal. The time constant with more sensitive 
meters will naturally be longer. If VR1 is quickly ad- 
justed from a high setting to a low setting the meter 
may take a short time to produce the new reading as 
('2 discharges into it. 

To be precise, the reading indicated by the 
testmeter is the peak -to -peak voltage less about 0.1 
volt forward voltage drop in diode I)1. For accurate 
calibration, VR1 should therefore be set for a 
voltriteter reading 0.1 volt below the desired output 
voltage. 

The current drawn from the 9 volt battery is 10mA. 
Any type of 9.volt battery, from PP3 to PP9, would be 
suitable. The output socket may be a coaxial tylie or a 
jack socket, as preferred. 

The circuit can be assembled in any small case, 
which may be either metal or plastic. if the case is 
metal it is made common with the negative supply 
rail, as indicated by the chassis symbol in the 
diagram. This symbol is ignored if the case is plastic. 
'Mounted on the front panel are VR I, S1, the output 
socket and the two terminals for the testmeter. 
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The 

`JUBILEE' 

A.M.-F.M. RECEIVER 
Part 2 

By Sir Douglas Hall, K.C.M.G. 

Constructional details are completed and the simple process of setting up is 
described. 

In the last month's issue we examined the 
circuit of this receiver and then commenced 
its construction. We now continue with this, 
after which we deal with the process of setting 
up and making a case. References will be made to 
Figs. 1, 2 and 3; these were published in Part 1. 

SPEAKER PANEL 

We turn next to Fig. 4, which shows the back of 
the speaker panel. Cut out piece of +in. plywood to 
the dimensions shown. Also to be cut out is a 
smaller piece of plywood which functions as a battery platform. When all the holes in the main 
plywood panel have been cut out, the battery plat- 
form is secured to the bottom right of the panel, at right angles; employing thin wood screws. 

Cut out the three holes at the top and drill hole 
G. The central hole takes the epicyclic ball drive 

%l 

z/i>,y 

Z/'/%i%% 

Looking down at the receiver assembly from the top 
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flange, with its spindle pointing away from the 
reader and its body on the reader's side of the pan- 
el. Temporarily place the drive in position and use 
it to mark out a 6BA clear hole for a screw which 
will secure its anchor lug. Drill the hole. 

The left hand edge of the speaker is flush with 
the left hand side of the panel, and its lower edge is 
similarly flush with the bottom of the panel. Cut 
out a suitable speaker aperture and secure the 
speaker with four countersunk bolts, the nuts being 
on the same side as the speaker. Note that the heat 
clip of TR5 is secured under one of the speaker 
mounting nuts, whereupon the speaker frame acts 
as a heat sink for this transistor. 

Cover the upper front of the panel, down to the 
speaker aperture, with Fablon of a suitable colour. 

Next, cut out a piece of s.r.b.p. 4 by 22in. and 
prepare a hole in this which will pass tightly over 
the speaker magnet. As was mentioned last month, 
the speaker obtained should be similar to that 
employed by the author, and panel dimensions are 
modified to suit if there are any serious discrepan- 
cies. Cut out a 5 way and a 6 way tagstrip from the 
tagboard, and secure these to the s.r.b.p. panel as 
shown in Fig. 4, using small screws passing through 
the centres of the end tags. Make certain that none 
of the screws or their nuts can touch the frame of 
the speaker and, if necessary, apply insulating tape 
here. The panel is passed over the speaker magnet 
and secured with adhesive. 

Fit and wire up the components as shown. The 
leads identified as H, J, K and L will connect, later, 
to similarly identified points in Fig. 3. Fit the 
epicyclic drive in position, and pass a tin. 4BA 
countersunk bolt through hole G in Fig. 4, with its 
head underneath. Secure it with a nut, then place 
another nut over the bolt. Assemble the panel of 
Fig. 3 to that. of Fig. 4 by having the 4BA bolt pass 
through its hole G and by inserting the spindle of 
VC2 into the epicyclic drive. Tighten up the drive 
grub screws and fit a further nut over the 4BA 
screw. Tighten up the two nuts such that the r anel 
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3/8 dia 

- I 3/4" 

4BA clear 

/ 
/ 
/ 

/ 

I/2" 

Battery 
platform 

PP 9 

Battery 

Fig. 4. Dimensions and wiring on the speaker panel. The s.r.b.p. panel fits over the speaker magnet. TR5 
has its heat clip secured under one of the speaker mounting nuts. 

of Fig. 3 is párallel with the panel of Fig. 4. The two 
panels are thus secured together by the 4BA bolt 
and the epicyclic drive and spindle of VC2, as is il- 
lustrated in the top view of Fig. 5. Complete the 
connections H, J, K and L. 

SETTING UP 
The receiver may now have VR2 set up, and this 

should be done with a new battery and no signal in- 
put. The slider of VR2 is turned fully an- 
ticlockwise, as shown in Fig. 4. Insert a meter, 
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switched initially to a high current range, in series 
with the positive battery connection and switch the 
receiver on. If the initial reading indicates that it is 
safe to do so, switch off, select a range that will 
enable a clear reading of 12mA to be taken, and 
switch on again. Slowly advance VR2 for á reading 
of 12mA. Repeat this procedure once more after 
the battery has been in use for about 20 hours. No 
further adjustment to VR2 is required. 

For the most sensitive reception of stations on 
the medium and long wave bands VR1 should be 
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Pulley 

6BA bolt 

2*csk 4BA bolt 

Ferrite rod 

VR1 

12 -way tagstrip 

n n n n 

VC2 

Epicyclic drive 

Csk 6BA bolt 

n 

Telescopic aerial clip 

rrJ) 
Fig.2a 

Fig. 5. Top view showing the disposition of parts between the speaker panel and the panel on which the 
r.f. and detector components are assembled. For simplicity, these components are omitted. 

set just at, or very near, the point where oscillation 
starts. Very little readjustment will be needed on 
the medium wave band to hold this sensitive posi- 
tion throughout the tuning range. For the reception 
of v.h.f. stations VR1 should be set to give gentle os- 
cillation. This setting will be back, i.e. an- 
ticlockwise, somewhat from the critical position for 
medium and long waves. In order that the v.h.f. 
stations appear correctly within the tuning range, 
set VC2 to near maximum capacitance and tune, 
by means of an insulated screwdriver adjusting 
VC1, until Radio 2, or a local v.h.f. transmission if 
this is lower in frequency than Radio 2, is picked 
up. Other transmissions should then be found by 
turning VC2 anticlockwise. VR1 should be ad- 
justed so as to keep the receiver oscillating gently - denoted by a light hiss - as v.h.f. stations are 
tuned in. 

Another view of the receiver assembly, as seen from the 
rear 

Fig.2b 

Fig.4 

The components, as specified, will allow a good 
performance to be given. If, however, the construc- 
tor wishes to experiment a little after he has 
become used to the performance of the receiver, he 
can look for an optimum value for R6. As is ap- 
parent from the circuit of Fig. 1, this resistor causes 
a small forward current to flow in D3, and it only 
affects performance on medium and long waves. If 
R6 has too small a value, oscillation may prove im- 
possible at some frequencies. If, on the other hand, 
R6 has too large a value, adjustment of VR1 may 
cause a sudden and noisy burst into oscillation. In 
particular, R6 settles the constancy of the reaction 
setting on the medium wave band. It can be tem- 
porarily replaced by a 47kn pre-set potentiometer 
which is adjusted for maximum constancy of set- 
ting of VR1 for full sensitivity over the whole of the 
medium wave band. The potentiometer is then 
removed, the resistance it inserted into circuit is 
measured, and a fixed resistor of the appropriate 
value fitted in the R6 position. 

If necessary, C7 may have its value varied to en- 
sure full coverage of the medium wave band, and 
C8 may need changing in the same way for proper 
coverage of the long wave band. These changes will 
most probably be required if the ferrite rod is other 
than orange grade. 

RECEIVER CASE 
A case for the receiver can be made as illustrated 

in Fig. 6, which shows the front, sides, top and bot- 
tom before assembly. Note that the dimensions 
defining case height, width and depth are tentative 
only, as they assume that the "chassis" has been 
made exactly to dimensions and can be inserted in 
the case without clearance. In practice, slightly in- 
crease the appropriate dimensions so that the case 
will take the particular chassis which has been 
assembled. It may be necessary, also, to modify the 
depth if the speaker employed differs significantly 
from that used by the author. 

The front section has two apertures, one for the 
controls and one for the speaker. The top, bottom 
and sides are screwed together, and the front is 
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then screwed tó the top and bottom. Note the open- 
ing at back right for the telescopic aerial bracket 
and clip. The case is covered with Fablon of the 
same type as that already applied to the speaker 
panel. A rectangular white card with suitable holes 
may be passed over the spindles and marked up 
with control functions and a tuning scale. The 
flange of the tuning drive has two 8BA tapped 
holes, by means of which a tuning cursor can be at- 
tached. 

A piece of metal speaker gauze is dropped into 
place behind the lower front aperture and the 
receiver is then pushed in from the rear. 

The case back consists of a piece of gin. pegboard 
and, working to the dimensions in Fig. 6, measures 
61 by 71in. Again, these dimensions may be 
modified slightly as required in practice. The two 
woodscrews shown in Fig. 3 as "to be fitted later" 

L 

IONF 
IO V wkg 

.--Added components - 

Fig. 7. A modification which offers bass cut 
when the added switch is opened. This im- 
proves reproduction of weak signals on the 
long wave band. 

BOTTOM 

27/8? - 

-1 
27/8" 

are now screwed into position such that their heads 
are +in. inside the open rear of the case. These en- 
sure that the back will fit in flush at the top. The 
rear edge of the battery platform should ensure 
that the back fits flush at the bottom. The back is 
held in place by two small solder tags screwed to 
the case top rear and a further tag screwed to the 
case bottom rear. These are swivelled to press 
against the pegboard. 

BASS RESPONSE 
Because of its very high selectivity, the receiver 

may cause attenuation of the higher audio frequen- 
cies when listening to distant long wave stations 
with the reaction well advanced. This can result in 
án apparent excess of bass when speech is being 
reproduced. 

Constructors who anticipate listening to such 
stations can, if they desire, add a bass cut control. 
The modification required is very simple and is il- 
lustrated in Fig. 7. The negative lead of C2 is die. 
connected from its tag and a 10µF electrolytic 
capacitor inserted between that lead and the tag 
from which it has been disconnected. The positive 
lead of the 104F capacitor connects to the negative 
lead of C2. A small toggle switch short-circuts the 
10µF capacitor when it is not required and this can 
be fitted to the back of the receiver close to the 
added capacitor, being wired to the appropriate tag 
with a stiff wire. The mounting nut of the switch is 
unscrewed when the back of the case is removed. 
Other means of mounting the switch can also be 
devised. 

With the switch open, bass cut takes place due to 
negative feedback. With the switch closed, full bass 
is reproduced. 

(Concluded) 
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SIMPL E 
Q UA DRA PHOÑIC 

A MPL ¡FIER 
Part 3 

Construction of the magnetic cartridge pre- 
amplifier and SQ decoder circuit, plus 
details of the use of the completed quadra- 

phonic amplifier. 

In the previous two articles we described the 
construction of the power supply section of the 
amplifier, then carried on to the power amplifiers 
and a description of the magnetic cartridge pre- 
amplifier and SQ decoder circuits. In this con- 
cluding article we proceed next to the construction 
of the board on which are assembled the pre- 
amplifier and decoder components. 

PRE -AMPLIFIER AND DECODER 
A single printed circuit board measuring 62 by 

22ín. holds both the pre -amplifier and decoder cir- 
cuitry. A full size diagram showing the copper 
pattern and component layout of this board 
appears in Fig. 10. This is constructed in the usual 
fashion. The holes in the board for the MC1312PQ 
decoder i.c. have the spacing applicable to a quad - 
in -line package. Should a constructor wish to fit an 
MC1312P, the hole positioning may be modified 
for dual -in -line pins. Pin numbering is the same for 
both versions of the device. 

Internal view giving a close-up of the magnetic cartridge 
pre -amplifier and SQ decoder board 

(Conclusion) 

By R. A. Penfold 

The board is mounted in the same way as the 
previous two boards, and is positioned on the un- 
derside of the chassis as close to the power 
amplifier board as possible, with IC2 towards the 
rear of the case. This positioning puts the decoder 
components well away from Tl, and results in a 
low level of mains hum pick-up. As with the other 
boards, the present board is mounted by M3 (or 
6BA) bolts and nuts, ,and it takes up its chassis 
connection by way of the metal spacers on these 
bolts. The board is not finally mounted until all the 
external connections to it have been completed. 

The outputs from the decoder, to the C7 
capacitators on VR1 are at low impedance and do 
not need to be screened. Make sure that these out- 
puts connect to the correct channels and that each 
of the four outputs carries through to the appro- 
priate speaker socket. 

The two C22 capacitors are mounted at SK3 and 
do not appear on the board. Two screened leads 
connect the magnetic cartridge inputs to the board, 
the braiding being connected to chassis at the ap- 
propriate points on the boards. The braiding is con- 
nected to the earthy contact or contacts of SK3 but, 
to avoid hum loops, should not connect to chassis at 
this point on the rear panel. This should raise no 
problems if a DIN socket is employed. However, 
with a double phono socket, as was used in the 
prototype, it is necessary to insulate the earthy 
metal part of the socket from the rear panel. This 
can be achieved by means of p.v.c. insulating tape. 

The two output leads from the pre -amplifier to 
S3 are not screened. All the remaining wiring to 
this switch is screened. The leads from SK1 and 
SK2 have their braiding earthed to chassis at these 
sockets, and the braiding is also connected to 
chassis at the switch end. This chassis connection is 
to a solder tag secured under the adjacent nut 
holding the front panel and chassis together.(The 
resistors R6 are already connected to this tag.) The 
screened wires from S3 arms to the R'l' and L'I' in- 
puts of the decoder on the board also have their 
braiding connected to chassis at this solder tag. 
There is no connection to their braiding at the 
board end. 
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Fig. 10. Illustrating the layout of components and the copper pattern on the pre -amplifier and SO 
decoder board 

Fig. 11 shows the connections to S3 as seen from 
the rear. Before making the connections, check the 
three outer tags which correspond to the centre tag 
of each pole. With some rotary switches the relative 
positioning may differ from that shown in the 
diagram. It will be noted that S3 is a 4 -pole 3 -way 
switch with two of the poles unused. 

The only two remaining leads to the board are 
those which carry the 12 volt and 20 volt supplies 
from the power supply section. These pass over the 
chassis edge at the mains transformer end. Take 
great care to ensure that these leads are correctly 
connected and are not accidentally transposed, as 
the maximum supply voltage rating for the 
MC1339P is only 16 volts. 

After a final check of the wiring the amplifier is 
finished and ready for use. 

SK (L.H.) 

Pre -amp (L.H.) 

Decoder input (L.H.) 

SKI (L.H.) 

Pre-amp(R.H.) 

SK2 (R.N.) 

SKI (R.N.) 

Decoder input (R.H.) 

Fig. 11. The connections to input selector 
switch S3. Details concerning the connections 
to screened wire braiding are given in the text 
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NOTES ON USE 

When using simple surround sound systems of 
the type which employ synthesisers only, and not 
decoders, the quality of the rear speakers is not too 
important, and they can be inferior to the front 
speakers without significantly detracting from per- 
formance. With a true quadraphonic system, on 
the other hand, this is not the case and ideally the 
four speakers should all be of the same type. The 
quadraphonic system will work quite well using 
different types of speaker at the front and rear, but 
it will not then be giving optimum performance. 

Any type of matrix decoder can be used to syn- 
thesise a four channel output from a stereo source 
of two channels only, and the SQ decoder employed 
in the present amplifier has been found to give 
quite an effective performance in this respect. If 
the user of the amplifier prefers to have a stereo 
source reproduced in a two channel format rather 

IN NEXT MONTH'S 

than have synthesised four channel sound, it is 
merely necessary to operate S2 so that the two rear 
channels are muted. The result is perfectly accep- 
table stereo sound from the front speakers. 

The classic placing of the speakers for a four 
channel system is shown in Fig 12(a). Many people 
prefer to have the front speakers positioned 
relatively low, with the rear speakers above the 
height of the listener's head. This arrangement is, 
also, fairly easy to set up in most domestic 
situations. 

There are other speaker arrangements which can 
provide good results, and it is worthwhile ex- 
perimenting a little here to see if a set-up suiting 
both the room layout and the listener's personal 
tastes can be found. 

The arrangement shown in Fig. 12(b) is often us- 
ed, and is one that the author considers very effec- 
tive. There are, of course, many other possibilities. 

(Concluded) 
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As is their custom every 
August, Dick and Smithy leave 
the confines of the Workshop to 
take a day out together. On this 
occasion they choose to drive out 
into the country, well away from 
the bustle and hurry of their nor- 
mal urban life. 

"Ye gods," called out Dick in 
alarm, "you aren't going to over- 
take that, are you?" 

"Of course I am," replied Smith 
confidently, "hang on to your seat." 

Ahead of them in the bright 
August sun raced an enormous ar- 
ticulated lorry, carrying on its back 
a large mobile crane secured with a 
network of cables and chains. The 
entire equipage rattled and clattered 
deafeningly and the crane swayed 
ominously from side to side as the 
lorry scorched along. 

Smithy pressed resolutely on the 
accelerator. Looking out of the win- 
dow a quaking Dick watched the 
manifestly superfluous legend. 
"Long Vehicle" gradually draw 
past. He closed his eyes, and 
attempted to close his ears to the 
clamorous metallic clangour which 
was now inching back alongside 
them. Eventually the sound was 
behind them and Dick blinked 
briefly. They had passed the 
mobile crane but still had what 
appeared to Dick to be several 
cricket pitches of articulated lorry 
to overhaul. Dick gave a furtive 
side glance at the Serviceman. 
Smithy was crouched over the 
wheel with the grim determination 
of the driver who is going to get in 
front if it kills him which, given the 
odd loose nut in the steering 
system, it could one day very well 
s 

Eventually they were alongside 
the driving cab of the immense 
speeding vehicle. Smithy gave a 
last spurt and they were then, at 
last, clear of the multi -wheeled 
monster. With a smile of satisfac- 
tion Smithy continued for a safe 
distance then crept back into his 
previous lane. 

DAY OUT 

"What about that, then," he 
stated proudly. "That's just about 
made my day." 

"It's ruined mine," retorted Dick 
aggrievedly. "I've secreted so much 
adrenalin it will take me ages to get 
back to normal again. I can never 
understand what gets into you, 
Smithy, when you get on to a 
motorway. You change from an 
easy-going quiet sort of a bloke into 
a fiend incarnate." 

"Nonsense," snorted Smithy. 
"Here am I, taking you out for a 
day in the country away from the 
Workshop, and all you do is com- 
plain. Anyway, we're getting near 
the turn-off point." 

"Thank goodness for that!" 
Smithy reduced speed and then 

steered away from the motorway. It 
was not long before they were driv- 
ing, much more sedately, along a 
road more reminiscent of G. K. 
Chesterton's rolling English 
drunkard than the soulless soaring 
strip of six -segment cement 
stretching from nowhere to 
nowhere along which they had 
previously been hurtling. 

Dick sighed contentedly. 
"This is more like it," he said 

happily. "A complete break from 
radio and electronics. Hey, how 
about putting the radio on?" 

"I thought we were having a 
break from radio." 

"Ah, but this time we'll just be 
listening to it." 

Obligingly, Smithy extended his 
left hand and turned on the little 
medium and long wave car radio 
fitted under the dashboard. He 
selected Radio 2 on long waves and 
the strains of a light classical 
melody became audible from the 
speaker. 

The car drove over a bump and. 
the music stopped. 

Smithy frowned and adjusted 
the controls of the radio. It was 
completely silent, not only on long 
waves but also on the medium wave 
band as well. Irritably, Smithy 
switched it off. 

Shortly afterwards he turned off 
unexpectedly down a narrow 
deserted side road. They were now 
well out into the country and he 
eventually found a space where he 
could pull off from the road. 
Smithy favoured large cars, and 
this fact often made it difficult to 
find suitable parking places. He 
slowed down and stopped the car, 
positioning it close to, and parallel 
with, a gate behind which was a big 

empty field. 
"What," enquired Dick, "is all 

this about?" 
"It's that darned radio," replied 

Smithy. "I want to see why it 
stopped working." 

"You've got to be' joking," ex- 
postulated Dick incredulously. 
"You've only just now said that 
we're supposed to be getting away 
from radio. Dash it all, it's our an- 
nual day out together and now you 
want to.waste it fixing radios." 

"I can't help it," replied Smithy 
irritably. "It's just that I can't 
drive along knowing there's 
something wrong with that set. I 
like everything around me to be 
fully serviceable." 

"A fine outing this is going, to 
be," grumbled Dick. "What are 
you going to use for a meter?" 

"I'm going to see if there are any 
obvious faults." 

"Perhaps it's got a fuse that's 
blown." 

Smithy switched on the set 
again. The bulb illuminating its 
tuning scale lit up but there was no 
other sign of life. 

"If the fuse had gone," stated 
Smithy, "that bulb wouldn't light up 

"How do you know that?"per- 
sisted Dick. `That bulb could be 
wired across the supply lines 
before the fuse." 

Vexedly, Smithy plunged his 
hand into the glove compartment 
and produced a number of papers. 
He glanced through these, ex- 
tracted one and returned the rest to 
the compartment. 

"This is the service manual for 
the set," he announced. "I keep it 
in the car because that seems to me 
to be the most obvious piace to have 
it. If you look at the circuit you'll 
see what I mean about the fuse and 
the bulb." 

Dick opened the manual and 
studied the circuit for a short while, 
after which he concentrated on the 
supply input section. (Fig. 1) 

"Well, you're right about the 
lamp being after the fuse,',' he con- 
ceded, "and I'll agree with you that 
the fuse can't be blown. This circuit 
is rather interesting, though. For a 
start there are no fewer than three 
chokes after the fuse before you 
even get to the on -off switch." 

"Those chokes are needed to pre- 
vent noise from the car electrics 
getting into the set. As you can see, 
there are two 0.1 P. F capacitors 
providing decoupling to the 
receiver chassis." 

"That's funny," remarked Dick. 
"I'd have thought you'd have need- 
ed a nice fat electrolytic there." 

"A capacitance of 0.L !-' F is 
enough to kill off most r.f. noise," 
replied Smithy, "and you couldn't 
have electrolytics in that part of the 
circuit anyway because the 12 volt 
input could be either positive or 
negative, depending upon whether 
the car has a negative or positive 

AUGUST 1977 45 



Your Local Supplier 
LONDON 

THE 

MODERN BOOK CO. 

Largest selection of English & 
American radio and technical 

books in the country 

19-21 PRAED STREET 
LONDON W2 1NP 

Tel: 01-723 4185/2926 

HAMPSHIRE 

MORSE 
IMPROVEMENT 
C90 Cassettes 1-12 w.p.m. with simple 
exercises. 12-14 w.p.m. computer produced 
professional level operator material including 
international symbols. 

Price: complete with instruction and exercise 
booklets £4 including postage. Overseas E1 
extra. 

Morse Key and Buzzer Unit suitable for sending 
practice and DIY tape preparation. 

Price £4 including oostaoe. Overseas E1 extra. 

MHEL ELECTRONICS (R) 

12 Longshore Way, Milton 
Portsmouth (UK), PO4 8LS 

SUSSEX 

JEFFRIES 

For 
Hi-Fi Equipment 
Tape Recorders 

Television 
Transistor Radios 

6A ALBERT PARADE 
VICTORIA DRIVE 

EASTBOURNE, SUSSEX 

ELECTRONIC COMPON 

RADIO ÊTREVISION 
For the convenience of Irish 

enthusiasts we supply: 
Radio & Electronics 

Co' nstructor.Data Books 
Panel Signs 
Transfers 

Also a postal service 

tPeace e world of electronics 
23 Parnell Street, Dublin'. lelepho&49972 

46 

Chokes 
On -Off ____ 

Neg.supply 12 volts 
rail from battery 

1,000 Polarity Dial 
JF 

T 

links lamp OIpF 

T" Receiver 
Car 
body 

chassis 

Fig. 1. The power supply circuit of Smithy's car radio. The polarity links are set up to cater for positive or negative earth. The 
receiver has a negative upper supply rail 

earth. Immediately after the on -off 
switch are the tuning scale lamp 
and the polarity selection links. 
You set the links up to suit the car 
the radio is installed in." 

CLASS A OUTPUT 

"Oh, I see," stated Dick. "Ah, 
it's after the polarity links that we 
get the electrolytic. There's a nice 
big 1,00014F one connected across 
the supply rails." 

Dick beamed at the capacitor 
symbol in the circuit. Smithy look- 
ed round at him. 

"You're really happy about fin- 
ding that electrolytic, aren't you?" 

"I am," responded Dick. "No 
radio supply circuit should be 
without one!" 

He turned to the a.f and output 
stages of the receiver. (Fig. 2) 

"Hey," he said, "this a.f. section 
is a bit unusual, isn't it? The first 
transistor is transformer coupled to 

To preceding 
stages 

From detector 
diode 

OOl,uF 
16pF 

5kn 
Volume 

1-5kn 

the output transistor, and the out- 
put transistor is transformer coupl- 
ed to the speaker. Most transistor 
output stages these days don't use 
transformers at all, you just have 
two output emitter followers, one 
above the other, with the emitters 
coupling to the speaker." 

"This set of mine," confessed 
Smithy, "is not quite as recent as 
all that, as you can tell by the fact 
that the a.f. transistors are ger- 
manium types. But a.f. transfor- 
mers still keep cropping up in a sur- 
prising number of fairly recent or- 
dinary transistor radios, appearing 
between the driver transistor and 
the two Class B output transistors." 

"There's only one output tran- 
sistor here." 

"I know," retorted Smithy. "It's 
operating in Class A. It draws a 
standing collector current under 
no -signal conditions and this 
current increases or decreases in 
sympathy with the signal when a 

Fig. 2. The a.f. stages of the receiver comprise a driver and an 
output transistor functioning in Class A. The 1,0001íF capacitor 
across the supply rails is the same component as that which 

appears in Fig. 1 
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signal is applied. The result is a 
delightfully simple output circuit 
with no problems at all about cross- 
over distortion and things like 
that." 

Dick gazed at the circuit. 
"What," he enquired, "would 

that standing collector current be?" 
"Oh," replied Smithy carelessly, 

"about half an amp." 
"Half an amp? You're having me 

on!" 
"No, I'm not. This is a car radio 

drawing current from a car battery, 
and to a car battery half an amp is 
a mere drop in the ocean. The 
current is set up by adjusting the 
33 I2 pre-set. Despite the fact that 
the amplifier has two transformers 
in it the circuit still gives quite good 
quality. You will note that there's 
negative feedback from the secon- 
dary of the second transformer 
back to the base of the driver tran- 
sistor via a 220k t3 resistor." 

But Dick's attention had now 
wandered to another section of the 
receiver circuit. 

"Here, this is crazy," he remark- 
ed. "There's no tuning capacitor in 
the mixer -oscillator stage at all!" 

Smithy glanced at the r.f. and os- 
cillator stage in the circuit of the 
receiver. 

"There won't be a tuning 
capacitor," he stated. "Most car 
radios use permeability tuning in- 
stead. They are tuned by having 
iron -dust cores going in and out of 
the aerial and oscillator coils," 

"Why's that, Smithy?" 
"Mainly because car radios have 

to withstand a lot of vibration and 
bumping around, and a permeabili- 
ty tuning assembly is more robust 
mechanically than is a tuning 
capacitor. The usual idea is to have 
the tuning spindle coupled to a 
coarsely threaded rod on which is 
affixed a carriage for the iron -dust 
cores. As the threaded rod rotates 
the carriage moves along it and the 
iron -dust cores go in or out of the 
coils." 

"Humph," commented Dick as 
he digested this information. He 
was struck by a sudden inspiration. 

"I've just thought about 
something! If variable capacitors 
aren't robust enough for car radios, 
why not use varicap diodes in- 
stead?" 

"Why not, indeed? Varicap 
diodes having a capacitance swing 
wide enough to tune the medium 
and long wave bands have been 
available for several years now, and 
they are the obvious choice for tun- 
ing car radios. We haven't had any 
very recent car radios in for ser- 
vicing at the Workshop, but it could 
well be that the latest versions are 
already incorporating varicap 
diodes." 

An expression of bewilderment 
spread over Smithy's face, and he 
looked at the pastoral scene around 
him. 

"What in the world am I doing, 
talking about the Workshop?" he 
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said bemusedly. 
"You started it," pointed out 

Dick. "You're the one who wants to 
do radio repairs in the middle of 
the countryside." 

"Ah yes, of course," said Smithy. 
"Well, I'll just get this car radio out 
and see if I can see anything ob- 
viously wrong with it." 

He got out of the car, opened the 
boot and selected a small spanner. 
Returning, he got back in the 
driver's seat and proceeded to fum- 
ble under the dashboard. Dick 
opened his door and got out of the 
car to allow the Serviceman more 
room. 

A VISITOR 

Dick stood and leaned against 
the gate, savouring the fresh rural 
air. Looking down the road he es- 
pied a small figure walking towards 
them. As it approached, the figure 
revealed itself to be a little boy. As 
the distance between them decreas- 
ed, Dick was able to observe him 
with greater resolution and he 
noted that he appeared, to be a 
singularly dirty little boy. When 
the boy was very close to him Dick 
revised his opinion: the boy was an 
unbelievably dirty little boy. The 
little boy stopped at the car and 
gazed inside with interest. A rich 
country smell, redolent of the 
Augean stables, wafted across the 
top of the car. 

"What yer doing there?" said the 
little boy. 

Surprised, Smithy looked up 
then sniffed unconsciously. 

"Why, who are you?" 
"I live here. What yer doing 

there?" 
"If you must know," said Smithy 

with some asperity, "I'm trying to 
get this radio going." 

By now he had removed the set 
from under the dashboard and had 
it resting on his lap. The back of the 
radio was towards the boy, who 
looked at it keenly. 

"There's a wire off," he 
pronounced. 

"Now, be a good boy," stated 
Smithy patronisingly, "and run 
along." 

He sniffed again, then grimaced. 
"Funny," he remarked. "That 

smell wasn't here before." 
"It's me," remarked the boy 

proudly. "When I've been helping 
with mucking -out, I pong 
something vile. I'm famous for it; 
I'm the strongest ponger in these 
here parts." 

"No doubt that's very 
creditable," said Smithy hastily. 
"But please go away. I want to see 
what's wrong with this set." 

"There's a wire off," repeated 
the boy. 

He leaned in and pointed a black - 
nailed finger at the back of the 
radio. Smithy recoiled and glanced, 
whilst attempting to cease 
breathing, at the radio. A wire was 
indeed off. 

MORSE MADE 
EASY 

BY THE RHYTHM 
METHOD! 

These courses, which have been sold for 
over 23 years, have been proved many times 
to he the fastest method of learning Morse. 
You start right away by learning the sounds 
of the various letters, numbers, etc., as you 
will in fact use them. Not a series of dots and 
clashes which later you will have to translate 
into letters and words. 
Using scientifically prepared 3 -speed records 
you automatically learn to recognise the 
cart,. RHYTHM without translating. Voci 
can't hell) it. It's as easy as learning a tune. 
18 W.P M in 4 weeks guaranteed. 
The Complete Course consists of three 
records as well as instruction hooks. 
Fnr Complete Course send £5.00 including 
PP.I. etc (overseas surface mail £1 extra). 

Now available Shrouded Morse Keys 
£2.50 

THE MORSE CENTRE 
Box 8, 45 Green Lane, Purley, Surrey. 

I enclose £5.00 or large s.a.e, for explanatory 
booklet. 

Name 

Address 

GAREX 
2 -metre RECEIVER NR56: fully tunable 144- 
146 MHz, also 11 xtal positions for monitoring 
specific channels. Compact, sensitive, ideal for 
fixed or mobile listening. Built-in L.S., 12v DC 
operation. £54.00 inc. VAT. Crystals, if re- 
quired: £2.41 each. All popular 2m. channels 
in stock. Credit terms available. s.a.e. details 
Experimenter's H.T. transformer; multitap 
primary. 5 sec. windings; 35V 200mA, 75/ 
115V 150mA, 50V 500mA, 150V 300mA. 
170/220V 300mA, Wt. 6kg. £5.50 
Relays: GPO type 2400 (medium size): 200+ 
200 i2 coil (12-24V), 8A contacts. 4PCO+ 1M 
Type 3000 (large): 2k j2 coil (24V) 1 B+3M, 
2kfl coil 124V) 2PCO, 8A contacts. 
100+10052 coil (3-12V) 4PCO. 

All new. 60p each, any 5+: 40p 
Neons min. wire end, 55p/10; t_4/100 
Slide Switches min. DPDT 18p ea; 5, ' 14p 

2 pole, 3 position 22p each; 5+ : 18p 
Resistor Kits Et 2 series, 22 n to 1M S2 
57 values. 5% carbon film, AW or -1W. 
starter pack, b each' value 128b, t:2.40 
Mixed pack, 5 each FW + 1-W (570) £4.65 
Standard pack, 10 each (570) £4.65 
Giant pack, 25 each (1.4251 £11.65 
l;C.'s ucr:w, full spec.) CD4001AE 25p 
SN76660 75p NE555 55p 723(T05) 75p 
709 (T05). 741 (DIL-8) Op. amps 30p each 

BNC Cable mtg socket 500 20p; 5+:15p 
PL259 UHF Plug & Reducer 68p; 5+: 60p 
S0239 UHF Socket panel mtd. 55p; 5+: 45p 
Nicad rechargeable cells HP7 size £1.05 
each; 4 95p: 10 : 88p. Brand new. 
We stock amateur V.H.F. equipment and 

mobile aerials, s.a.e. details. 
Distributors for J. H. Associates Ltd. 

(switches and lamps) 
PRICE'S INCLUDE UK POST, PACKING & VAT 

Mail order only Sole Address: 
GAREX ELECTRONICS 

7 NORVIC ROAD, MARSWORTH, 
TRING, HERTS HP23 4LS 

Cheddington (STD 0296) 668684 
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"Well, well, well," said Smithy 
with attempted joviality. "You 
have now found for me what was 
wrong." 

"If I was running a shop and you 
brought in that set," said the little 
boy, "I'd have charged you a quid 
for finding that loose wire." 

"Perhaps so," remarked Smithy. 
"But seeing as how we're out in 

the open, like, I reckon 50p would 
be all right." 

Resignedly, Smithy reached into 
a pocket and produced a 10 pence 
piece. 

The boy came closer to Smithy, 
who blenched visibly. Furiously, he 
reached into his pocket again, this 
time to produce a 50 pence piece. 
Shuddering, he dropped it into the 
little boy's filthy outstretched 
hand. 

"Ta, skip," said the boy. "I've 
really saved you 50p, you know. If 
you'd taken that set to some- 
one who knows how to mend 
radios he'd have charged you a 
quid." 

The boy circled round the car 
and approached Dick, who 
retreated rapidly. The boy un- 
fastened the clasp of the gate and 
opened it wide, pushing it into the 
field. 

"You and your grand -dad," he 
said, "had better get moving soon." 

With which remark he left the 
pair and proceeded leisurely up the 
road. The air gradually cleared and 
Dick and Smithy breathed deeply. "I'll have to pet the car 
fumigated," complained Smithy. 
"What did he say to you?" 

"He said that me and my grand- 
dad should get moving soon." 

"Cheeky little devil. Do you 
know, he spotted the fault on this 
set and made me give him 50 pence 
for doing so?" 

"And you paid him?" 
"I had to. It was either that or 

asphyxiation." 
"Well," said Dick, "we won't see 

him again. Did he truly find the 
fault?' 

"Yes, truly," confessed Smith 
ruefully. "That output transistor is 
a T03 type and its bolted to the 
back of the set chassis, which acts 
as a heat sink. Also, it's insulated 
from the chassis by a mica in- 
sulating washer. A wire comes 
through a hole alongside and con- 
nects to the collector, which is of 
course the transistor case, by way 
of a solder tag held under one of the 
insulating bushes. As that horrible 
little boy noticed, that wire had 
broken away from the tag." (Fig. 
3.) 

Dick examined the broken wire 
and the tag. 

"Blimey," he remarked, "you 
certainly had an obvious fault 
there. But you still can't fix it. Not 
unless you've got a 12 volt soldering 
iron." 

"I haven't," admitted Smithy, 
"but I can still make a temporary 
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Mica washer 

Power transistor 

Insulating bushes 

Wire broken off tag 

Rear of chassis 

Fig. 3. The output transistor in the radio is mounted, with mica 
washer and insulating bushes, to the rear of the chassis, which 
functions as a heat sink. A lead to a solder tag in contact with the 

transistor case had broken off at the solder tag. 

repair. All I need to do is to strip off 
á bit of the insulation at the end of 
the wire and trap it between the 
solder tag and the transistor case." 

A. F. STAGES 

Deftly, Smithy proceeded to 
carry out the temporary repair, 
after which he returned the radio to 
its position under the dashboard. 
He switched on, and a pleased ex- 
pression spread over his face as the 
radio once more operated correctly. 
He checked both wavebands then 
switched off again. 

"Phew," he said, pulling out a 
handkerchief and mopping his 
brow. "It's hot working in here. I'll 
cool off a bit before we get going." 

He got out and leaned against the 
bonnet of the car, leaving the 
driver's door open. The front 
passenger door was also open and 
Dick was now leaning on the bonnet 
as well. 

"I think," said Smithy, "it would 
be a good idea to leave the two rear 
doors open as well. I fancy I can 
still smell that stinking little kid, so 

neg'll give the car a complete air - 

Dick and Smithy opened the rear 
doors wide then returned to the 
bonnet. Smithy noticed that Dick 
had the service manual in his hand. 

"Oh no," he groaned, "don't tell 
me that you're going to start on 
about the circuit of that set again." 

"It's just the permeability tuning 
bit," said Dick. "When you're used 
to r.f. stages with tuning capacitors, 
it throws you a bit when you bump 
into something which is so entirely 
different." 

"Permeability r.f. tuning circuits 
can be a little difficult to un- 
derstand," admitted Smithy. "Let's 
have a look at this one and see if we 
can sort it out." 

Dick walked round to Smithy's 
side of the car and laid out the ser- 
vice sheet circuit on the bonnet. He 
pointed to the aerial and mixer - 
oscillator section of the receiver 
circuit. (Fig. 4.) 

"Ah yes," said Smithy. "Well, 
this is fairly straightforward once 
you start digging into it. L2 and L4 
are the permeability tuned coils 
and their inductance is altered as 
the tuning control is adjusted. L3 
and L5 are coils with pre-set iron - 
dust cores. The easiest part of the 
circuit is the oscillator section and. 
the coils for this are L4 and L5." 

Smithy traced out the, oscillator 
connections. (Fig. 5(a).) 

"Positive feedback," he went on, 
"is from the collector of the mixer - 
oscillator back to its emitter, the 
feedback path being via part of the 
first i.f. transformer primary, R6 
and C10. Don't forget that the collector and emitter of a 
transistor are in phase, and so 
there's no need to introduce phase 
reversal as would be needed if the 
feedback was from the collector 
back to the base." 

"When the wavechange switch is 
set to medium waves," broke in 
Dick quickly, "it short-circuits L5. 
Presumably, then, the frequency of 
oscillation is governed by L4, C8 
and C9." 

"That's right," agreed Smithy. 
"C9 is the oscillator trimmer for 
medium waves. The circuit is un- 
usual by normal standards but it 
obviously works. When the 
wavechange switch is set to long 
waves, L5 is inserted in series with 
the medium wave tuned circuit. 
The added inductance then lowers 
oscillator frequency to the range 
required for long wave coverage." 

"That seems to be fair enough," 
commented Dick slowly. "Now, 
what about the signal frequency 
part?" (Fig. 5(b).) 

"That," stated Smithy, "is more 
complex, but only because we're 
used to the more simple circuits in- 
volved with tuning capacitors. On 
medium waves, the aerial signal is 
applied via C2 to Cl and C3 in 
parallel. C3 is the medium wave 
aerial trimmer. This is a form of 
bottom -end coupling in which the 
aerial is applied to a tap in the 
capacitive part of the tuned circuit 
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Fig. 4. The signal frequency and oscillator circuits of the radio. L2 and L4 are permeability tuned. This, 
and the circuits of Figs. 1 and 2, are slightly simplified versions of the circuits employed in the Pye 

model 2040 car radio. The three switches are sections of the medium -long wavechange switch. 

instead of to a tap in the inductance 
part. The overall resonant frequen- 
cy on medium waves is governed by 
the inductances of L2 and L3, the 
capacitors Cl, C3, C5 and C7, and 
the capacitance of the aerial to 
earth, which is the car body of 
course, together with the self - 
capacitance of the screened aerial 
feeder wire. The aerial to earth 
capacitance has quite a significant 
effect, especially at the high fre- 
quency end of the medium wave 
band. Admittedly, it's odd to find 
two inductors in a frequency selec- 
tive circuit, but there's no reason 
why there shouldn't be. We think 
nothing of having two or more 
capacitors in such a circuit." 

"What happens," queried Dick, 
"when we go to long waves?" 

"Well," said Smithy, "one thing 
that happens is that C4 is connected 
in parallel with Cl and C3. The 
next thing is that L3 is connected in 
series with L2, and the base of the 
mixer -oscillator transistor is 
transferred to the other end of L3. 
Also, C5 is taken out of circuit and 
replaced by the higher value C6. All 
these changes bring the resonant 
frequency down to the range needed 
for long waves. A complicated cir- 
cuit, admittedly, but the com- 
plications will be due to the necessi- 
ty for getting good tracking both on 
medium and on long waves." 

A perceptive listener could have 
heard a very faint bleating from the 
direction in which the mendicant 
and malodorous little boy had dis- 
appeared. But Dick and Smithy 
were too preoccupied with the cir- 
cuit of the car radio to be aware of 
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Fig. 5(a). The essential components in the oscillator section of 
Fig. 4 

(b). The signal frequency circuitry. Taking an input for the 
transistor base from a relatively high value capacitance in the tun- 
ed circuit is equivalent to taking a low impedance tap from a coil 
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the sound. 
"You say," stated Dick, "that the 

aerial to earth capacitance plays an 
important part, particularly at the 
high frequency end of the medium 
wave band. Why is that, Smithy?" 

"Because a standard car aerial 
provides very little signal pick-up," 
explained Smithy. "You only have 
about six feet or so of aerial rod, 
and at medium and long wave fre- 
quencies the impedance between 
the aerial and the car body is 
almost entirely capacitive. The 
aerial is coupled to the radio by a 
special screened cable having a very 
low capacitance between the centre 
conductor and the outside braiding 
to ensure that as little signal as 
possible is lost in it. The total 
capacitance between aerial and 
earth is then assumed to be part of 
the input tuned circuit. In practice 
most of the capacitance is given in 
the screened cable. The usual 
procedure when installing a new 
radio in a car is to trim the medium 
wave tuned circuit to suit the par- 
ticular aerial and screened lead 
which are employed." 

The bleating noise had now 
become more distinct. Also discer- 
nible was the faint clatter of very 
many tiny hooves. 

"How do you do that, Smithy?" 
"You tune in to a weak station at 

the high frequency end of the 
medium wave band," replied 
Smithy, "and then adjust the 
medium wave trimmer for max- 
imum signal strength. In our 
receiver that trimmer is C3. The 
trimmer only has to be readjusted 
if, at a later date, a new aerial or 
aerial screened lead is fitted." 

STATIC VOLTAGE 

"That seems to cover all I want 
to know about this circuit," com- 
mented Dick. "No it isn't! What's 
that coil, L1, for?" 

"It's an r.f. choke. It reduces 
pick-up of impulsive interference 
from the car engine." 

"And Rl?" 
"That's to prevent a build-up of 

static voltage on the aerial. On a 
very dry day it's surprising how 
much static voltage can be acquired 
by a car aerial when the car is in 
motion. Some car radios even have 
a little neon bulb connected 
between aerial and earth. If the 
static voltage rises to neon striking 
level the neon bulb turns on and 
partly discharges it. Good heavens, 
what's that racket?" 

Even the engrossed Dick and 
Smithy could not now ignore the 
animal hubbub which impinged on 
their ears. They turned round and 
gazed open-mouthed at a vast army 
of sheep running busily towards 
them and completely filling the 
narrow road. There was a pur- 
poseful air about them, as though 
they had made this journey many 
times before. When they were level 
with the open gate they wheeled 
round to enter the field, those in the 
front being pushed forward by the 
masses behind. Dick and Smithy 
found themselves jostled away from 
the car bonnet by sheep determined 
to exchange, as quickly as possible, 
the hard confined surface of the 
road for the lush open softness of 
the field. 

"The doors," shouted Smithy. 

"Shut the car doors!" 
But it was too late. One sheep had 

already been forced past the outside 
rear door of the car, to find a 
relatively easy entry to the field by 
way of the other door. This leader 
was at once followed by a con- 
tinuous retinue of sheep, all press- 
ing their way behind each other as 
they crowded through the car. 
Several sheep had got themselves 
trapped in the front and were 
bleating helplessly as they struggled 
against the unfamiliar hazards of 
steering wheel, gear lever and the 
now repaired radio. 

And still the sheep came on. 
Fuming helplessly as he was thrust 
back by the volume of animals, 
Smithy groaned in despair at the 
devastation wrought in his car. 
Dick gave up the unequal struggle 
and sat at the roadside, roaring with 
laughter. 

Eventually, the end of the 
column of sheep came into view. 
Behind them was the dirty little 
boy, whistling tunelessly and wav- 
ing a stick at the stragglers in the 
rear. Smithy watched with hapless 
resignation as the last sheep forced 
its way through the rear of the car. 
The boy poked at the sheep trapped 
in the front and these, too, at last 
made their way out and into the 
field. The boy followed them, closed 
the gate and then leaned over it to 
address the shattered Serviceman. 

"Don't blame me, grand -dad. I 
said you ought to move on." 

"But," spluttered Smithy, "what 
about my car?" 

"You was lucky," said the boy. 
"Last week it was cows I brought 
into this field." U 

TRADE FUNCTION 
MULTICORE SOLDERS STAGE A WORLD SALES S 

CONFERENCE 
London Airport's Heathrow Hotel was the venue 
recently of the first ever World Sales Conference 
held for overseas Distributors by Multicore Solders 
Limited. Over 40 delegates representing 30 coun- 
tries flew in for the two day Conference which in- 
cluded lectures by senior Multicore executives on 
all aspects of Soldering and Solder products. 

Many delegates' wives accompanied their 
husbands, and guided sightseeing and shopping ex - 

The assembled delegates pose for a 
happy souvenir of the conference 
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peditions were arranged for them during 
Conference hours. 

Other highlights included a gala dinner at the 
hotel and a tour of the Multicore plant. 
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R.S.G.B. at Alexandra 
Palace 

The RSGB International Radio Communication Exhibition and Convention, held at Alex- andra Palace, London, was officially opened at noon on Friday, May 6th by Councillor Vic Butler, Mayor of Haringey and closed at 1700 the following Sunday. This ambitious 3 day event was visited by some 6,000 people which fully rewarded both the RSGB and its organiser, John Hitchins. 

AROUND THE STANDS 

By David Gibson 

Pots of gold are commonly found (so we are 
reliably informed) at the end of rainbows. Fan- 
tastic radio and electronics bargains, on the other 
hand, are found underneath TV transmitting 
aerials; and without the need for a metal detector! 
The truth of this can be verified by all who visited 
the RSGB International Radio Communication 
Exhibition and Convention. 

Bargains were interspersed with the unusual 
and, often, unexplicable. One dealer offered an os- 
cilloscope with a clockwork mechanism which gave 
a pulse trace once a minute for eight days! The cost 
was £15 and the mind boggled. In a more simple 
vein, Future Scientist transistor radio kits were 
offered at £1 complete and were seen clutched in 
the hot little hands of more than a few prospective 
radio 4 listeners. 

The exhibition was certainly a place for oppor- 
tunists and evidence of their presence .was rife. 
Even the walls of the gents loo bore advertisements 
for various items on sale. In place of the customary 
graffiti, one was caught staring at a colour 
brochure urging the purchase of a Trio TS -700G 
2 metre all -mode transceiver. While next to it was an 
assurance that six TIL 209 LEDs could be had for 
only 50p if one applied at the "undermentioned 
stand". 

For the constructor, the show was an absolute 
gold mine. Four -gang 500pF variable capacitors 
were offered at only 80p, and the Amateur gar- 
dener was catered for by one company displaying 
240V 1.5A soil heaters for 25p each. 

Even eccentrics could find items of interest, 
such as an enormous moving coil meter with two 
scales marked in microseconds and thousands of 
feet. Just the thing for your mantlepiece and cheap 
at half the price. 

Even nostalgia was catered for by the showing of 
items like EF50 valves and Type 2G barretters not 
to mention an original Mullard VP4B. Con- 
trasting with these ancient friends were newer 
brothers in components. 
AUGUST 1977 

People who went looking for quartz crystals were 
in luck, many types were on display. 

One stand doing continually brisk trade was that 
of J. Birkett. Dealing in a wide range of components 
there was a constant stream of money going one 
way and packages going the other across the 
counter. Silicon solar cells were on sale, a smile 
from the sun would encourage them to give 0.5V at 
up to 5mA. Not a huge power, but three would give 
1.5V which is more than enough for a solar 
powered MW receiver using the popular ZN414 
Ferranti IC. 

There seemed to be a huge quantity of very large 
electrolytic capacitors on sale everywhere. Ten 
thousands microfarads was average, but many 
were larger! 

Exhibitions within exhibitions were also a 
feature. The Havering and District Club gave a 
convincing demonstration of 3cm television 
transmitted live from Ilford. In demand on the 

A general view at the exhibition 
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Havering stand was Tom Hook, who despite being 
partially blind, manufactures all the plumbing 
necessary for 10.1GHz and displayed some direc- 
tional coupler ports, 10GHz wavemeters and other 
items he's made at home. Anyone wanting to get 
started on 10GHz but is put off by the plumbing 
should contact Tom. 

Best component bargain spotted on the Garex 
stand was a pack of resistors (preferred values) 
from 22 n to 1M a for only £4.50p. Oh yes, there 
were 10 of each value, too. 

New products were also in evidence. Some were 
so new that you could only look - but not actually 
purchase! Just such an item was the new Datong 
active antenna. Connect the receiver to one side, 
and two pieces of wire each only 2 metres long and 
you're in business. Ideal for receiving - especially if 
you want an extremely tiny aerial, the device is 
broadbanded from below long waves to 30MHz. On 
the stand, David Tong claimed that even Rugby on 
16kHz was received well and the device works just 
as efficiently at 30MHz. The new active antenna 
should be available in about three months' time. 

Some people break records but one stand mark- 
ed "Home Test" sold them. One was even able to 
find "A nightingale sang in Berkely Square" by the 
Glenn Miller orchestra (number BD 5850) nestling 
comfortably next to a large heap of G401 tran- 
sistors offered at only 2p each. At that low price, 
the transistor bargain must have been a record, 
too! 
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This years' exhibition can claim contrasts if 
nothing else. In among stands offering the very 
latest in sophisticated Amateur Radio transceivers 
was an unnamed stand showing semi -rusty handles 
at lop each complete with even more rusty fixing 
nuts. Also shown was a pile of Stylophone records 
at lop each. Now there's variety for you! 

One stand owner commented that the "Black 
Box Boys" were here and this had helped the show. 
Most noticeable in this area was the number of 
sophisticated Amateur Stations now offered for 
sale. The Icom IC -240 for example, is a 22 channel 
synthesised 144MHz transceiver requiring no 
crystals. This entirely solid state unit runs from 
13.8V and has a 10W power output of FM. 
Receiver sensitivity is at least 0.4/2V and there's an 
audio output of 1.5W. 

Interesting, too, that many units are now 
appearing with auto -scanning facilities. An exam- 
ple here is the Multi-Ul1432- Hz transceiver with 
a scanning speed of 4 channels per second. This 
unit costs £249 complete with 9 channels and auto 
tone burst. The receiver has three IFs; 45MHz, 
10.7MHz and 455kHz with a receiver sensitivity of 
0.5/4V. As the man said in Fiddler on the Roof; "If 
I were a rich man." 

For visitors interested in scanning, Modular 
Electronics showed its FM l0A sequential scanner 
module. This little unit, ready built and tested, is 
designed to automatically switch between each of 
up to 10 channels of a crystal controlled receiver, 
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stopping on receipt of a signal for as long as the 
signal is present. 

In one corner was the RAIBC stand. The 
Radio Amateur Invalid Bedfast Club now has 
some 1,000 members. Listen for their net on 
3.5MHz at 1000hrs Tuesdays, and 1400hrs 
Wednesdays. If you know of anyone who is 
bedridden and interested in radio, why not drop 
the secretary a line at 14 Queen's Drive, Bedford 
MK41 9QB. 

For anyone interested to learn more about some 
aspect of Amateur Radio, there were many lectures 
taking place each afternoon. These covered most 
popular interests such as getting started as an 
SWL, aerials, synthesisers and phase locked 
loops - and even one intriguing talk entitled, 
"Some confessions of a VHF columnist". I wonder 
if this will appear in paper -back version, "Forty 
years before the Mast"? 

If you missed this years' show, make a note in 
your diary for next year. 

AT THE CONVENTION 
By Ron Ham 

On Saturday evening, it was praise all the way for 
the Society as about 180 members and guests lis- 
tend to the after dinner speakers in the Palace 
Suite, presided over by Lord Wallace of Coslany, 
the Society's President. 

Mr. R. W. Cannon, Technical Director, Cable 
and Wireless Ltd., proposing the toast to the Socie- 
ty, referred to amateur radio as one of our national 
assets, because, by introducing young people to 
amateur radio it often spurs them on to take up a 
career in a similar field. The speaker was very im- 
pressed with the large exhibition and admired the 
way in which the "trade" had produced some very 
technical equipment at prices which most 
amateurs could afford. The RSGB, he said, shaped 
the amateur effort in the same way that the 
technical institutes helped the professional 
engineers. 

Replying, Dr John Allaway, Immediate Past 
President, mentioned the many countries where 
Cable and Wireless staff had used their own 
amateur stations to keep in touch with the UK, and 
he took this opportunity to thank Cable and 

Wireless for supplying the monthly HF Pre- 
dictions table which appears in Radio Cornmica- 
tion. Dr. Allaway stressed the need for the RSGB 
to work with other national societies in persuading 
new countries to accept amateur radio. Among the 
dinner guests were representatives from France, 
Belgium, Yugoslavia, and USA and they all joined 
in the spontaneous applause when Dr. Allaway 
congratulated Lord Wallace on his appointment as 
first Lord in waiting to Her Majesty the Queen. 

Proposing the toast to the Guests, Dr. Dain 
Evans, Executive Vice -President, spoke of the 
many sides to amateur radio and referred to Ed 
Tilton, who had given a lecture in the afternoon, as 
"a legend in amateur radio". 

Replying for the Guests, Dr. J. A. Saxton, Direc- 
tor, Appleton Laboratory, and past President of 
the Society, emphasised his well worn theme that 
every amateur in the UK should give his 
wholehearted support to the RSGB. It was obvious, 
he said, that this event had been well supported, 
and he congratulated all who were responsible for 
its organisation. 

BACK NUMBERS 
For the benefit of new readers we would draw attention to our back number service. 

We retain past issues for a period of two years and we can, occasionally, supply copies more than two 
years old. The cost is 40p plus 12p postage. 

Before undertaking any constructional project described in a back issue, it must be borne in mind that 
components readily available at the time of publication may no longer be so. 

We regret that we are unable to supply photo copies of articles where an issue is not available. 
Libraries and members of local radio clubs can often be very helpful where an issue is not available for 
sale. 
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COLLECTOR SPECIFICATIONS 
By F. T. Jones 

How to ensure that small transistors are operated within their collector voltage, current 
and dissipation ratings. 

Bipolar transistors are liable to break down if their 
voltage, current and wattage dissipation ratings are 
exceeded. With small transistors (as opposed to large 
power transistors which are designed to be mounted 
on a heat sink) it is, fortunately, a simple matter to 
ensure that these ratings are not exceeded. A general 
procedure will be described here. 

VOLTAGE RATINGS 
The maximum collector voltage rating for a tran- 

sistor is usually specified in terms of Vceo max. and 
Vcbo max. Vceo refers to collector -emitter voltage 
with the base open -circuit whilst Vcbo applies to 
collector -base voltage with the emitter open -circuit. 
Sometimes the voltages are simply referred to in tran- 
sistor data as Vce and Vcb respectively. Where there 
is a difference between the two voltage ratings the 
Vcbo (or Vcb) figure is usually higher than the Vceo 
(or Vce) value. Neither figure should be exceeded, 
and in general it is a good plan to ensure that a tran- 
sistor does not approach more than say, 75% of its 
maximum voltage rating. In most instances a tran- 
sistor is employed in the common emitter configura- 
tion, as in Fig. 1(a), whereupon the supply voltage 
should preferably be lower than 75% of the Vceo or 
Vcbo figure. With most practical circuits the supply 
voltage will be considerably below the maximum 
collector voltage rating. 

The transistor of Fig. 1(a) will in many cases be 
passing a steady collector current, whereupon the ac- 
tual voltage across its collector and emitter will be the 
supply voltage less the voltage dropped in the collec- 
tor load resistor. Such a state of affairs should not 
tempt the designer into employing a supply voltage 

Input 

54. 

Collector 
load 

(a) 

Supply+ 

Output 

higher than the maximum rated voltage for the tran- 
sistor unless circuit requirements make this absolute- 
ly unavoidable; accidents can happen and a sudden 
large input signal, a faulty connection or the onset of 
instability can cause the transistor to be cut off, 
whereupon no voltage is dropped across the collector 
load and the full supply voltage is applied across the 
transistor. With all transistor ratings it is wise to an- 
ticipate the worst -case effect. 

We do not normally, of course, choose a supply 
voltage to suit a particular transistor. Instead, the 
supply voltage is usually given and we select a tran- 
sistor to suit that voltage. With most home - 
constructor projects the supply is limited to about 9 to 
18 volts or so, with the result that the choice of a tran- 
sistor with an adequate collector voltage rating raises 
few problems. 

A different aspect arises when the collector load is 
not resistive but has a relatively high value of induc- 
tance. The most common example here occurs when 
the collector load is the coil of a relay. When the tran- 
sistor cuts off to release the relay the lines of magnetic 
force in the relay coil collapse, to generate a back- 
e.m.f. of opposite polarity which can be much greater 
than the supply voltage. In the circuit shown in Fig. 
1(b) the collector voltage of the transistor would go 
well positive of the positive supply rail. We overcome 
this problem by connecting a diode across the relay 
coil, as in Fig. 1(c), with a polarity which causes it to 
be non-conductive when the transistor is turned on 
and energises the relay. When the transistor cuts off 
the relay coil attempts to produce its high back-e.m.f., 
but the diode then conducts and prevents the e.m.f. 
rising above the diode forward conducting voltage. 

Relay 
coil 

Supply -I- Supply 4- 

(b) (c) 

Fig. 1(a). A simple common emitter amplifier with bias components omitted. An n.p.n. transistor is 
assumed here and in the succeeding diagrams 

(b). In this circuit the collector load is a relay coil 
(c). A diode across the relay coil prevents the formation of a high back-e.m.f. when the relay releases 
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Emitter 
load 

Supply+ 

Output 

(a) (b) 

Supply + Supply + 

Bypass 
capacitor 

(c) 

Fig. 2(a). With an emitter follower the resistive load is in series with the emitter 
(b). Here there are resistors in both the co/lector and emitter circuits 

(c). Frequently, a high value bypass capacitor is connected across one of the resistors 

COLLECTOR CURRENT 
The maximum collector current rating for a tran- 

sistor is normally expressed as Ic max. There is 
another term, Icbo, which applies to collector -base 
current when the emitter is open -circuit. This is not a 
limiting rating and merely defines the collector -base 
leakage current. 

A circuit should always be designed so that the 
transistor maximum collector current rating cannot 
be exceeded for any foreseeable circuit condition. In 
Fig. 1(a) the maximum collector current which can 
flow is given when the transistor is turned hard on, 
whereupon the highest possible voltage appears across 
the collector load resistance. A little exercise in Ohm's 
Law soon settles the situation here, and we assume 
that there is zero voltage across thé transistor when it 
is hard on. If, for example, the supply voltage is 10 
volts and the load resistance is 100 lZ the maximum 
collector current which can flow is 0.1A (10 divided 
by 100) or 100mA. We would select a transistor with a 
maximum collector current rating of at least 150mA, 
and preferably 200mA or more, for use in such a cir- 
cuit. Happily most collector load resistance values 
are much higher than 100 S2 and transistors can be 
employed more than comfortably within their max- 
imum collector current ratings. A minor exception 
here is given by such items as a.f. output transistors. 
It would be in order to take these up to, but not 
beyond, the maximum current rating during part of 
the a.f. cycles they handle. 

If the transistor is an emitter follower, as in Fig. 
2(a), we say that the emitter current is the same as the 
collector current. We then treat the value of the 

1/2 supply voltage 

1/2 suppl voltage 

Supply+ 

Fig. 3. The situation when half the supply voltage 
appears across a collector load resistor and the remain- 

ing half appears across the transistor 
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emitter load resistor in the same way as we did with 
the collector load resistor. Should there be resistive 
loads in both the collector and emitter circuits, as in 
Fig. 2(b), we add their values and treat the result as a 
single collector (or emitter) resistor. When there is a 
high value bypass capacitor across one of the 
resistors, as in Fig. 2(c), it is advisable to assume that 
this will be discharged and act as a short-circuit at the 
instant of switch -on. The collector current is then 
limited, at that instant, only by the resistor which 
does not have the capacitor across it. 

POWER DISSIPATION 
Maximum power dissipation is referred to as Pt 

max. or Ptot max. and requires a different type of 
calculation. The dissipation is equal to the voltage 
across the transistor multiplied by its collector 
current. If a transistor is connected in the manner il- 
lustrated in Fig. 3 it can be demonstrated that max- 
imum power is dissipated in the transistor when half 
the supply voltage appears across it. Obviously, half 
the supply voltage will then also appear across the 
collector load resistance. Since the same current 
passes through the transistor and the resistor, the 
same power is dissipated by both. 

It is an easy process to find the maximum possible 
transistor dissipation which the circuit can cause. If 
we once more assume that the supply voltage is 10 
volts and the collector load resistance is 100 12 , max- 
imum dissipation in the transistor occurs when the 
load resistance has 5 volts across it. The dissipation 
given by 5 volts across 100 S2 is 0.25 watt (5 squared 
divided by 100) or 250mW. For our circuit we would 
be wise to choose a transistor with a Ptot max. rating 
of say 350mW or, preferably, higher. With power out- 
put transistors we could allow the maximum dissipa- 
tion figure to be approached but not exceeded. 

In the emitter follower circuit of Fig. 2(b) we find 
the maximum dissipation figure by working out the 
dissipation when half the supply voltage appears 
across the emitter load resistor. When there are 
resistors in both the emitter and collector circuits we 
add their values and find the dissipation which occurs 
when half the supply voltage is applied across a single 
resistor having their total value. 

These approaches are also applicable to power 
transistors which are intended for mounting on a heat 
sink. The only difference is that the power dissipation 
figures for the latter type of transistor assume that the 
transistor is mounted on a heat sink of adequately 
large dimensions and low thermal resistance to air. 

55 



Radio Topics 
By Recorder 

*********** 

RESISTORS AND 
CAPACITORS 

These make up the grist for the elec- 
tronic mill and, as the years go by 
they become smaller and smaller and 
more and more delightfully simple to 
handle. My stock of resistors goes 
back to the early 1960's and what we 
used to treat as } watt types in those 
days are almost ten times the volume 
of the tiny little }-wafters we deal with 
nowadays. Especially pleasing are the 
lead -out wires, which tin and solder 
immediately the iron is placed on 
them. In the old days resistor lead - 
outs used to tarnish quite noticeably if 
they were held in stock for any length 
of time, and sometimes it was even 
necessary to scrape and tin them 
before they could be soldered into a 
circuit. 

SMALL SIZE 
The small size of modern resistors 

has some disadvantages because, of 
necessity, the width of the colour 
coding bands reduces in proportion. 
The human eye has a reduced percep- 
tion of colour as the size of the object 
diminishes, which explains why coour 
television has been able to flourish in 
its present form. Particularly difficult 
to distinguish in small areas are 
orange and red or orange and some of 
the shades of brown 'which resistor 
manufacturers employ. I recently had 
a mixed batch of 47k SI (yellow, violet, 
orange) and 4.7k 12 (yellow, violet, red) 
resistors to sort out, all of these being 
identical in size and general body 
colour and differing only in the orange 
and red third bands. After a little 
practice I was able to sort them out 
visually, but I had to rely on the meter 
when I started, just to make certain 
that I wasn't making any errors. 
Rather a similar happening occurred 
with a mixture of 22k S2 (red, red, 
orange) ,and 22052 (red, red, brown) 
resistors with which the brown of the 
220 resistors had a strong orange 
tinge, although these weren't so bad as 
the 47k O and 4.7k S2 resistors. 

When dealing with resistors sold on 
the home constructor market it is a 
good plan to assume that the wattage 
rating is the absolute maximum that 
the resistor can stand without burning 
out. It's always best to play safe in 
matters of this nature, and I never 
knowingly allow a resistor to dissipate 

more than half its rated wattage. For- 
tunately most modern transistor cir- 
cuits involve extremely low resistor 
dissipations and these are an almost 
minute fraction of } watt. 

WATTAGE RATING 
As an example of what a resistor 

may be called upon to dissipate: 
assume that we have a 470 Si transistor 
emitter bias resistor and that a current 
of 3mA passes through it. The voltage 
across the resistor will be just a little 
short of 1.5 volts, whereupon the 
power dissipated by the resistor is 
3mA times 1.5 volts, or 4.5 milliwatts. 
Since } watt is equal to 250 milliwatts 
the resistor, in a typical transistor 
application, is obviously running more 
than comfortably within its dissipa- 
tion figure. 

The ease with which resistor leads 
can be soldered pays off an unex- 
pected bonus when you are making up 
a quick experimental circuit in "lash- 
up" form. If relatively long lead 
lengths can be tolerated, it is a good 
idea to solder the first few resistors to 
their tags or circuit points with their 
leads uncut. Quite a few other com- 
ponents and wires can then be readily 
soldered to the. resistor leads 
themselves. The result admittedly 
looks extremely untidy and the 
technique should never be employed 
for any permanent assembly. But it 
pays off with quick experimental cir- 
cuits and allows rapid changes of com- 
ponents and wiring. 

One of a range of Metre 
Meter fluid flowmeters 
manufactured by Litre 
Meter Ltd. By adapting a 
small turbine and orifice 
plate an output is obtained 
which is directly propor- 
tional to fluid flow. Also the 
range of flow measurement 

is considerably increased 

Turning to capacitors, these have 
undergone a similar diminution in size 
accompanied by a corresponding ease 
of lead soldering. With the introduc- 
tion of plastic dielectrics, the modern 
capacitor is almost completely leak 
free, whereas the old paper dielectric 
capacitors were always a possible 
cause of trouble here. A word of war- 
ning is necessary with respect to work- 
ing voltages. Since nearly all elec- 
tronic equipment these days is low 
voltage solid state we have got into the 
habit of using capacitors with max- 
imum working voltages in the order of 
100 to 160 volts without bothering a 
great deal about such voltages. If it 
becomes necessary to fit a replace- 
ment capacitor to, say, a TV set hav- 
ing valves it is advisable to check the 
voltage the capacitor will be subjected 
to. Quite often this may be well in ex- 
cess of 250 volts immediately after 
switch -on and before the valves have 
warmed up and started drawing 
current. A low voltage capacitor which 
would be perfectly happy in a tran- 
sistor circuit would soon break down 
at such voltages. 

Newcomers are sometimes a little 
puzzled by the working voltages 
specified for electrolytic capacitors. In 
general it is always safe to employ an 
electrolytic capacitor having a work- 
ing voltage higher than the specified 
voltage. If, for instance, a components 
list in a magazine quotes a value of 
100p.F at 10 volts it is quite in order to 
use instead a 10014' 16 volt capacitor 
or even a 100gF 25 volt capacitor. 
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Provided, of course, that there is space 
for the larger component. 

FLUID FLOW 
The accompanying photograph 

shows a flowmeter, which is a device 
for measuring the flow of a fluid, and 
is one of a range which has been in- troduced by Litre Meter Ltd., Ryefield Crescent, Northwood, Middlesex, HA6 1NN. The 
Northwood air must be conducive to 
alliteration because the flowmeter is 
referred to as a Metre Meter. 

The old and most commonly used 
method of flowmetering is by means of 
an orifice plate where a flow produces 
a differential pressure on the plate 
which is proportional to a square of 
the flow across the orifice. The typical 
flow range which can be measured is 
6:1, producing a 36:1 pressure change. 
This pressure is expensive to measure 
accurately and it is even more expen- 
sive to extract the square root for dis- 
play. 

However, engineers at Litre Meter 
Ltd. have found that the flow through 
a modified Litre Meter turbine flowmeter has an interesting 
characteristic, in that the flow caused 
by the differential pressure obeys a 
square law. If this is combined with an 
orifice plate the square root is ex- 
tracted at source and a linear digital 
output is obtained. Not dnly is this ex- 
tremely useful in itself, but in addition 
the dynamic flow range measurable 
becomes increased from 6:1 to 60:1, an 
impossible range with a normal orifice 
plate. The converted orifice plate has 
in fact become a complete Linear 
Digital Orifice Plate. 

The Litre Meter turbine flowmeter 
has a tiny rotor which revolves in the 
fluid flow, sending pulses according to 
its speed of rotation through a simple 
electronic device, which then sends 
signals to appropriate recording in- 
struments. The rate of rotation in- 
dicates the rate of flow, and the total 
of rotations the total flow. The 
associated instruments can display 
rate and/or total. 

The combination of this cost- 
effective system with the established 
orifice plate method has resulted in 
the new Metre Meter appearing in a 
highly versatile set of flow rate 
transmitters, all of which employ the 
same miniature turbine and P simple 
electronics. The range of the Metre 
Meter flowmeters now being marketed 
by Litre Meter Ltd. has been cor- 
respondingly increased enormously 
and are together capable of metering 
fluid flow from 1 drop per second to 5 
tonnes per minute, a ratio of over 
500,000:1. 

HIGH VOLTAGE RELAY 
My second photograph shows what 

I can only describe as two really man- 
sized relays. Manufactured by 
Walmore Electronics Ltd. the relays 
can switch exceptionally high voltages 
and currents. 

The larger relayis a newly_ in- 
troduced version of theKilovac HC -1 
vacuum dielectric ceramic relay, of 
which the small relay is a standard ex- 
ample. The large relay is the type 
HC1/S43, and it retains the advan- 
tages of light weight, small size, high - 
strength ceramic housing, 6 millise- 
cond operating speed and low contact 
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Two vacuum dielectric ceramic relays in the Walmore Electronics HC -1 series. The larger relay has been recently introduced and it can switch voltages up to 8kV at 18 amps maximum 

resistance exhibited by its 
predecessors in the HC -1 range. 
However, design modifications in- 
cluding the potting of the relay hous- 
ing, have enabled the voltage rating to 
be increased from the normal2.5kV to 
8kV. The r.f. ratings have also been 
enhanced. Current carrying capacity 
is 18 amps maximum, contact 
resistance is 0.012 maximum and the 
coil resistance is 335 L 

All HC -1 Series relays are suitable 
for high voltage and high peak current 
applications such as are given in 
radar, communications, pulse forming 
networks and aerial tuning units. 
They exhibit high reliability and long 
life, and their low dielectric loss and 
the use of high conductivity, non- 
magnetic materials in the switching 
circuit make them particularly 
suitable for r.f. applications. 

Further details are available from 
Walmore Electronics Ltd., 11-15 
Betterton Street, Drury Lane, London 
WC2H 9B3. 

NUTS AND BOLTS 
I suppose that the day is coming 

when we shall see the end of BA nuts 
and bolts as we go more and more 
metric. The metric nuts and bolts are 
denoted by the letter "M" followed by 
a number which gives an idea of the 
full diameter in millimetres. Common 
sizes available at the time being are 
M2.5, M3, M4 and M5. For the record, the M2.5 is just slightly 
smaller in diameter than 6BA, the M3 
is about half -way between 6BA and 
4BA, the M4 is half -way between 4BA 
and 2BA whilst the M5 is ap- 
proximately midway between 2BA 
and 1BA. They're covered by British 
Standards, that for the screws being 
B.S.3643 and that for the nuts being 
B.S.3692. 

TRANSFORMERS 
There are some very small mains 

transformers creeping onto the scene,. 
including in particular those offering 
low voltage outputs at currents of 
100mA dr even 50mA for transistor 
equipment. Some of these little 
transformers tend to be of the "no - 
name" variety, and I must confess 
that I look upon them with a little dis- 
trust. 

If you are using one of these 
transformers near its maximum 
secondary current rating you may find 
that it runs quite warm, particularly if 
it is mounted on an insulating 
material such as s.r.b. . Should a 
metal chassis be in use for the equip- 
ment concerned it is probably a good 
idea to mount the transformer on this, 
as the chassis will then act as a heat 
sink. I may be a little over -fussy here 
but I never feel quite happy with un- 
branded components of thisnature 
and, in any case, I always like to keep 
things cool! 

y colleagues on this journal 
receive a few queries from time to time 
about suitable output transformers for valve receivers. Most valve 
transformers have now been discon- 
tinued, of course, but some retailers 
are still retaining stocks of multi -ratio 
types. The usual queries are concern- 
ed with output valves of the 6V6 and 
6BW6 type. The 6V6 is on an octal 
base whilst the 6BW6 is on a 9 -pin 
B9A base and, electrically, the two 
valves are virtually identical. For the 
benefit of readers who wish to know 
the best output transformer ratios for 
these two valves, the information is 
that a 40:1 ratio is suitable for working 
into a 3 fl speaker and a 20:1 ratio can 
be used with a 15 fl speaker. The 
ratios are not very critical, and ratios 
close to those I have just mentioned 
will be quite satisfactory. 
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New Products 
DALESFORD LOUDSPEAKER 
DRIVE UNITS 

A range of loudspeaker drive units of in- terest to professional and amateur construc- 
tors alike has recently been announced by Dalesford Speakers Ltd. All the models are 
Bextrene coned and fitted with high power 
voice coils. 

All HiFi bass and midrange applications are 
covered by nine models ranging from 4in to 
12in diameter. 

Details are available from the sole dis- tributors: Wilmslow Audio, Swan Works, 
Bank Square, Wilmslow, Cheshire. 

THE NEW PROSSER PSI 1211 FUNCTION GENERATOR 

Market research in the function generator 
field exposed the following criticisms of some 
existing instruments: limited waveforms 
available; limited attenuation; single output 
impedance; need for a "floating" instrument 
in many applications. 

The PSI 1211 claims to satisfy all these 
requirements in addition to providing many 

negative ramp, with variable duty cycle 
pulses. The main output is 20V pk-pk from 
two output impedance sources: 50ohm and 
600ohm. 

A front panel control provides full adjust- 
ment of the pulse duty cycle from 10% to 90% 
independent of frequency. 

The main output level is controlled by a \" 
The Prosser 1211 5MHz Function Generator 

other refinements. It is an all-purpose func- 
tion generator which provides a wide choice of 
precise output waveshapes and amplitudes 
while simultaneously offering monitor out- 
puts of ail the other functions. 

The instrument has a significant edge, both 
technical and costwise over comparable com- 
petitive types. It combines many functions in 
a single package thereby eliminating the need 
for several different instruments with a con- 
sequent cost saving. 

British designed and manufactured, the 
PSI 1211 has a frequency range from 
0.04MHz to 5MHz. It offers output functions 
of sine, square, triangular, positive ramp, 
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high accuracy attenuator which provides five 
fixed levels from 20V down to 200mV. Ad- 
ditionally, a further fine attenuator control 
allows fully continuous attenuation down to 
40mV yet still retains the same signal purity. 

The PSI 1211 is fully protected against 
damage should any output be inadvertently 
shorted. An internal DC offset control permits 
all waveshapes to be referenced to a DC level, 
in addition the maximum level of DC offset is 
±10V. The instrument has been designed to 
be fully. floating. 

Auxiliary outputs on the PSI 1211 all have 
TTL compatability and there is provision for 
external frequency sweeping. 
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SMALL ADVERTISEMENTS 
Rate: 10p per word.Minimum charge £1.50 

Box No. 25p extra 

'Advertisements must be prepaid and all copy must 
be received by the 4th of the month for insertion in 
the following month's issue. The Publishers can- 
not be held liable in any way for printing errors or 
omissions, nor can they accept responsibility for 
the bona fides of Advertisers. (Replies to Box 
Numbers should be addressed to: Box No. -, 
Radio and Electronics Constructor, 57 Maida 

Vale, London, W9 1SN. 

SERVICE SHEETS for Radio, Television, Tape Recor- 
ders, Stereo, etc. With free fault-finding guide. From 50p 
and s.a.e. Catalogue 25p and s.a.e. Hamilton Radio, 47 
Bohemia Road, St. Leonards-on-Sea, Sussex. 

ELECTRONIC DEVICES and Semiconductors. Com- 
ponent kits for this month's projects. S.A.E. for lists. 
Export welcome. NKM, P.O. Box 65, Eastbourne, Sussex. 

TREASURE HUNTERS! Construct 11 -transistor metal 
detector giving £300. performance. 10 page illustrated 
plans, send £1. C. H. Lucas, 241 Upminster Road South, 
Rainham, Essex. 

BOOKS TO CLEAR: Introductory Radio - Theory and 
Servicing, 1948 (With Teacher's manual) by H. J. Hicks, 
£1.50. Klystron Tubes, by A. E. Harrison, 1947, £1.50. An 
Approach to Audio Frequency Amplifier Design, 1957, 
G.E.C. Publication, £1.25. Television Engineers' Pocket 
Book, 1954, by Molloy & Hawker, 50p. All prices include 
postage. - Box No. G329. 

WANTED: Large and small quantities of transistors, I.C.'s, 
displays, etc., etc., Call any Saturday to: 306 St. Paul's 
Road, London N.1. Telephone: 01-359 4224. 

300 PAIRS OF S/H SPEAKERS in 9" x 14" teak cabi- 
nets. From £3.50. Edwards, 103 Goldhawk Road, London 
W12. Telephone: 743 6996. 

ANTIQUE WIRELESS: For valves, radios, components 
and service sheets, 1920 to 1950. Contact The Vintage 
Radio Shop. 1977 Full Catalogue '70p. 64 Broad Street, 
Staple Hill, Bristol BS16 5NL. Telephone: (0272) 565472. 

TV REPAIRS SIMPLIFIED. Full repair instructions in- 
dividual British sets £4.50; request free circuit diagram. 
Stamp brings details of unique TV publications. Auserec, 
76 Churches, Larkhall, Lanarkshire. 

RESISTORS: E12, 5% 1/3 W - 1p: Diodes 4148 - 3p, 
4004 - 5p, LM555CN - 38p. VAT inclusive. 15p postage. 
Cleveland Supplies, P.O. Box 20, Redcar, Cleveland. 

OUTSTANDING HI-FI FM TUNER. Comprises 7 trans- 
istor superhet design with vericap tuning, AFG. Latest 
silicon circuitry, full coverage 88-102MHz. Supplied built 
and tested with metal front panel and instruction sheet. 
Only £9.95 + 30p P. & P. Gregg Electronics, 86-88 
Parchmore Road, Thornton Heath, Surrey. 

(Continued on page 61) 

cGOLDRING G1O3 
Belt Drive Turntable 

Famous name turntable slashed 
to near half price. Complete with 
plinth, cover and leads. Accepts 
any standard cartridge (not included) 

FULL 12 MONTH GUARANTEE 

SAVE 
OVER £24 

Build your own 
GOLDRING CK2 
Belt Drive Turntable 
Beautifully engineered unit from 
the famous Goldring company, 
comes complete with instructions 
and all necessary parts. Ready to 
incorporate into your design 
plinth and cover. The pleasure of 
assembling your own deck. 

OUR PRICE 

£29.95 

01 ONLY 
£16.95 

(-{- p.p & Ins. £1.50) 
(Plinth, cover and cartridge not included). ALL PRICES 
Usually sold for £54.95 with plinth and cover. 

INC. VAT 
Call in or send cheque, P.0, M.O, Access, 
Barclaycard, Diners Club or American Express Number. 

Sonic uricJ Flijcliti 
248/250 TOTTENHAM COURT ROAD, LONDON W1. TEL: 01-637 1908 

RADIO 
MO ELLER 
ELECTRON I C 

MODEL RADIO. CONTROL 
Detailing both Theory and Practice, this book, 
by leading authority Paul Newell, has become 
the standard reference work. A brief historical 
survey leads up to a detailed description of 
proportional systems, with over 100 il- 
lustrations, including theoretical circuits and 
p.c. layouts for an advanced digital system. 
134 pages Price £2.25 

U.K. Packing 
& Postage 32p 

ON SALE NOW 
at all leading shops 
or direct from:- 

RADIO MODELLER 
BOOKS DIVISION, 
84 High Street, 
teddington, TW11 8JD. 
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TV 
FAULT FINDING 
MANUAL for 
405/625 LINES 

90p 
P. & P. 18p 

REVISED & ENLARGED 

EDITED BY J. R. DAVIES 

132 pages 

Over 100 illustrations, including 60 photographs 
of, a television screen after the appropriate faults 
have been deliberately introduced. 

Comprehensive Fault Finding Guide cross- 
referenced to methods of fault rectification des- 
cribed at greater length in the text. 

UNDERSTANDING 
TELEVISION 

by 

J. R. DAVIES 
Over 500 pages 
300 diagrams 

£3.25 
P. & P. 60p 

UNDERSTANDING TELEVISION deals with: 
Principles of 405 line reception 
Principles of 625 line reception 
Nature of the television signal 
Receiver tuner units 
A.F. and video amplifiers 
Deflector coil assemblies 
Automatic gain and contrast control 
Receiver aerials 
The cathode ray tube 
Receiver i.f. amplifiers 
Vertical and horizontal timebases 
Synchronising 
Power supply circuits 
Colour television 
COLOUR TELEVISION. -80 page 
comprehensive introduction to 
the subject 

The reader is required to have only a basic 
knowledge of elementary radio principles. The 
treatment is non -mathematical throughout, and 
there is no necessity for any previous experience 
in television whatsoever. At the same time 
UNDERSTANDING TELEVISION is of equal value 
to the established engineer because of the very 
extensive range it covers and the factual inform- 
ation it provides. 

To Data Publications Ltd., 57 Maida Vale, London, W9 1SN 

Please supply the 4th revised edition of TV FAULT FINDING, Data Book No. 5 

Please supply UNDERSTANDING TELEVISION; Data Book No. 17 

I enclose cheque/crossed postal order for (Tick which hook is required) 
NAME 

ADDRESS 

(BLOCK LETTERS PLFASE) 
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PHILIPS PHILIPS 

SMALL ADVERTISEMENTS 
(Continued from page 59) 

JOIN THE INTERNATIONAL S.W. LEAGUE. Free 
services to members including Q.S.L. Bureau, Amateur 
and Broadcast Translation, Technical and Identification 
Dept. - both Broadcast and Fixed Stations, DX Cer- 
tificates, contests and activities for the SWL and 
transmitting members. Monthly magazine, Monitor, con- 
taining articles of general interest to Broadcast and 
Amateur SWLs, Transmitter Section and League affairs, 
etc. League supplies such as badges, headed notepaper 
and envelopes, QSL cards, etc., are available at 
reasonable cost. Send for League particulars. 
Membership including monthly magazines, etc., £3.75 per 
annum. (U.K, and British Commonwealth), overseas 
$10.00 or £4.00. Secretary ISWL, 1 Grove Road, Lydney, ,L15 5JE. 

WANTED: Desk -FAX machine, complete or spare parts, 
with literature, manuals, etc., in the series TR100/1 and 
TR102/1, made by Creed & Co. Ltd. Details to Box No. 
G335. 

FOR SALE: Complete 9.5mm cine "Wide screen" outfit - 
Cameras, projector, screen, etc. S.A.E. for details. Box No. 
G336. 

POSTAL ADVERTISING? This is the Holborn Service. 
Mailing lists, addressing, enclosing, wrapping, facsimile 
letters, automatic typing, copy service, campaign planning, 
design and artwork, printing and stationery. Please ask for 
price list. - The Holborn Direct Mail Company Capacity 
House, 2-6 Rothsay Street, Tower Bridge Road, London, 
9.E.1. Telephone: 01:407 6444. 

SEND lop IN STAMPS for latest list of aids for DX 
Listening, tuners, filters, etc. Stephens -James Ltd., 47 
Warrington Road, Leigh, Lancs, WN7 3EA. 

THE RADIO AMATEUR INVALID & BEDFAST 
CLUB is a well established Society providing facilities for 
the physically handicapped to enjoy the hobby of 
Amateur Radio. Please become a supporter of this worthy 
cause. Details from the Hon. Secretary, Mrs. Rita 
Shepherd, 59 Paintain Road, Loughborough, Leics., LEll 
3L Z. 

Radio & Electronics Constructor wave -winding 
machine copy. Replies to Box No. G337. 

WANTED URGENT: Power Supply unit or circuit for 
frequency meter BC221. Hamilton, 67 Caswell Close, 
Farnborough, Hants. 

FOR SALE: Copies of "Hi-Fi News" January 1975 to Oc- 
tober 1975 inclusive, plus December 1975 and January 
1976. Mint condition. Offers? Box No. G338. 

FOR SALE: R/E, E/E, P/W. 75 in all. From October 
1974. Best offer. R. Plant, 5 Molyneaux Place, Stoke, 
Plymouth, Devon. 

FOR SALE: Four volumes "Newnes Complete Wireless" 
about 1935 in very good condition. Offers wanted in- 
cluding carriage. Box No. G339. 

-BOOKS TO CLEAR: The Radio Constructor Vol. 15 

August 1961 to July 1962, Bound, £2.30. Practical 
Wireless, Bound, Vol. 28, January to December 1952, 
£2.20. Short Wave Magazine, Bound, Volume VIII, 
March 1950 to February 1951, £2.00. Newnes Television 
& Short Wave Handbook, by F. J. Camm, 1935, £2.00. All 
prices include postage. Box No. G340. 

(Continued on page 62) 
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PHILIPS 
HI-FI G30`2, 

The top sellers for home assembly in 
Europe-now available in the U.K. 

Now- read all about the Philips range of 
quality kits for home assembly - mixers, amplifiers, 

speakers, etc, etc. Send today to 
S.S.T. Distributors (Electronic Components) Ltd., 

West Road, Tottenham, London N17 ORN 

!Please send me, quickly, the new colour catalogue. 

Name 

Address 

REC 81 

I 

I 

I 
I 

I 
SEND I 
TODAY! I 

S.S.T. Distributors is a member of 
the Philips Group of Companies. 

Brochure, without obligation to: 
BRITISH NATIONAL RADIO 

& ELECTRONICS SCHOOL 

P.O. Box 156, Jersey, Channel Islands 

NAME 

7 
REK 87 

ADDRESS (Block caps plea§e1 , 
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PLAIN -BACKED 
NEW STYLE 

SELF -BINDERS 
for your other magazines 

(max. format 7i" x 9") 

The "CORDEX" Patent Self -Binding 
Case will keep your copies in mint 
condition. Issues can be inserted or 
removed with the greatest of ease. 
Specially constructed Binding cords are 
made from Super Linen of great strength, 
very hard twisted and twice doubled. 
They are attached to strong RUSTLESS 
Springs under tension, and the method 
adopted ensures PERMANENT RESILI- 
ENCE of the Cords. Any slack that may 
develop is immediately compensated for, 
and the Cords will always remain taut 
and strong. It is impossible to over- 
stretch the springs, as a safety check 
device is'fitted to each. 

COLOURS: MAROON OR GREEN 
(If choice not stated, colour available will be sent) 

PRICE £1.15 P. & P. 30p 

Available only from:- 

Data. Publications Ltd, 
57 Maida Vale London W9 1SN 

SMALL ADVERTISEMENTS 
(Continued from page 61) 

FOR SALE: A loft full of surplus components. Speakers, 
uniselectors, wire etc. Must be cleared. Also Fidelity tape 
recorder, Meccano set and electronics construction kit. 
Offers? Telephone: 01-455 0248 evenings. 

FREQUENCY LIST TRANSFERS. We have a limited 
supply of sheets of Dial Frequency Transfers in black. 
Short Wave frequencies 1.8Mc/s to 32Mc/s and 144Mc/s 
and 146Mc/s. Includes amateur band marker frequencies 
at 100kc / s points and other short wave frequencies from 2 
to 32Mc/s at every 500Kc/s points. Each frequency is 
repeated. Two sheets for 5p., five sheets for 10p., postage 

7p. 
Data Publications Ltd., 57 Maida Vale, London, W9 

FOR SALE: 108-136MHZ Receiver. Size Sin. x 3in. x 2in. 
Pocket size. Easily adjusted to tune over 144MHz band 
with good sensitivity. £16.50 post and packing paid. 
Romak Engineering Ltd., Dept. RE, 10 Hibel Road, 
Macclesfield, Cheshire SK10 2AB. 

FOR SALE: Clearing out back issues of Radio Construc- 
tor to 1950's. Projection TV lens and tube, etc. Offers? 
Telephone Medway 408427. 

MICRO SWITCHES button type, 3A 250V. Minimum 
quantity 5 for £1 all inclusive. Cobra Electronic Systems 
Ltd., 83 Greenfields Avenue, Alton, Hants. 

FOR SALE: 1949-71 Wireless World, and Radio Construc- 
tor Volumes 3-28. Offers to: Mr. Hanson, 67 Pine Walk, 
Carshalton, Surrey. 

60kHz MSF RUGBY RECEIVERS BCD time -of -day 
output. High performance PLL 5V operation, pulsating 
LED. Kit or assembled instrument available. Prices 
£14.08-£23.47. Details: Toolex, Sherborne, Dorset. 

JUBILEE PACKS. Contains diodes, transistors, 
capacitors, resistors, plus odd items. Average 80 items per 
pack, cl plus 25p P. & P. Cheque or P.O. to: A. Callow, 61 
Coniston Way, Bewdley, Worcs. 

PERSONAL 

JANE SCOTT FOR GENUINE FRIENDS. Introduc- 
tions to opposite sex with sincerity and thoughtfulness. 
Details free. Stamp to: Jane Scott, 3/Con North St. Quadrant, Brighton, Sussex, BN1 3GJ. 

ESSEX GARDENERS. Buy your Bedding and rock 
plants, shrubs, etc., also cacti from May's Nurseries, 608 
Rayleigh Road, Hutton, Brentwood, Essex. Callers only. 
Monday to Saturday. 

SPOATSORS required for exciting scientific project. 
Norwich Astronomical Society are building a 30" 
telescope to be housed in a 20' dome of novel design. All 
labour being given by volunteers. Already supported by 
Industry and Commerce in Norfolk. Recreational. 
Educational. You can be involved. Write to: NAS 
Secretary, The Manse, Back Lane, Wymondham, Nor- 
folk. 

IF YOU HAVEFNJOYED A HOLIDAY on the Norfolk 
Broads, why not help to preserve these beautiful 
waterways. Join the Broads Society and play your part in 
determining Broadlands future. Further details from: - 
The Hon. Membership Secretary, The Broads Society, 
"Icknield," Hilly Plantation, Thorpe St. Andrew, 
Norwich, NOR 85S. 
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THE O - EN DOOR TO QUALITY 
4th ISSUE INCLUDES NEW METERS AND SWITCHES 
as well as items from advanced opto -electronic com- 
ponents to humble (but essential) washers. Many things 
listed are very difficult to obtain elsewhere. The company's 
own computer is programmed to expedite delivery and 
maintain customer satisfaction. Attractive discounts con- 
tinue X10accepted. on many purchases, Access and Barclaycard orders inc. refund 
are 
SEMI -CONDUCTORS COMPONENTS ACCESSORIES TOOLS worth LE FREE POSTAGE on all C.W.O. mail orders over £2 list value (ex- 

I.ECTR° 
cluding VAT) in U.K., add 15p handling charge. 40p 

E All communications to Heed Office, Dept. RC8 28 ST. JUDES 
"a° ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB. :: '' 

Phone Egham 3603 Telex 284475. Hours 9-5.30 daily: 1 pm Sets. 

ELECTRO ALE LTD 
NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester 
M19 1 NA. Phone 061-432 4945. Hours 9-5.30 pm, 1 pm Sats. 

at 

PRINTED CIRCUITS AND 
HARDWARE 

Comprehensive range Constructors' hardware and 
accessories. Sheet aluminium and lightweight sections. 
Selected range of popular components. Printed circuit 
boards for individual designs. Drawing materials for printed 
circuits. Resist coated laminate, epoxy glass for the d.i.y. 
man. Full processing instructions, no unusual chemicals 

required. 

Send 15p for catalogue 

Ramar Constructor Services 
Masons Road Stratford -on -Avon Warwks CV37 9NF 

144 pages 

40p 
Post paid 

MULLARD FERRITE CORES - LA3 100 to 500 kHz, 75p; LA5 
30 to 100 kHz, 100p; LA7 10 kHz, 100p LA13 for W.W. 
Oscilloscope, £2.00. 
SPECIAL OFFER - Metallised Polyester Capacitors by Erie, 
Mullard, etc. Values include: -01/160V, 01/250V, 015/160V, 
-022/160V, 033/160V, -0.47/160V, 0.68/160V, -1/160-250v, 
22/160V, etc. This is a bargain not to be missed. 100 for £3.00. 
1N4148 SWITCHING DIODES, 10 for 30p; 50 for £1.25; 100 
for £1.50; 1,000 for £12.50. 
TRANSISTORS - All branded BC147, BC148, BC149, BC157, 
BC158, BC159, BF194, BF195, BF196, BF197, 10p each or 
100 for £7.50. 

Please note all prices include UK Postage and 
appropriate VAT @ 8% or 121% 

XEROZA RADIO 
306 ST. PAUL'S ROAD, HIGHBURY CORNER, LONDON N1 

Tel: 01-226 1489 

SMALL ADVERTISEMENTS 
Use this form for your small advertisement 

To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1 SN 
Please insert the following advertisement in the issue of RADIO & ELECTRONICS CONSTRUCTOR 

15 words at 10p 
_ £1 .50 

ALL WORDING 
IN 

BLOCK LETTERS 
PLEASE 

I enclose remittance of being payment at 10p a word. MINIMUM £1.50 
Box Number, if required, 25p extra 

NAME 
ADDRESS 

Copy to be received four weeks prior to publication. Published on the 1st of every month. 
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RADIO & ELECTRONICS CONSTRUCTOR 
Single Copies 

Price 40p each, postage 12p 
Issue(s) required 

Annual Subscription 
Price £6.00, post free, commence with issue 

Bound Volumes: 
Vol. 27. August 1973 to July 1974 Price £2.40, post & pkg 90p 
Vol. 28. August 1974 to July 1975 Price £2.75, post & pkg 90p 
Vol. 29. August 1975 to July 1976 Price £3.10, post & pkg 90p 

CORDEX SELF -BINDERS 
With title, 'RADIO & ELECTRONICS CONSTRUCTOR' on spine, 

maroon only 
With no title on spine, maroon 
With no title on spine, green 

Max. Format 71" x 91" 

Price £1.20, post & pkg 30p 
Price £1.15, post & pkg 30p 
Price £1.15, post & pkg 30p 
Prices include V.A.T. 

DATA BOOK SERIES 
DB5 TV Fault Finding, 132 pages 
DB6 Radio Amateur Operator's Handbook, 

88 pages 
DB17 Understanding Television, 504 pages 
DB19 Simple Short Wave Receivers 

140 pages 

Price 90p, P. & P. 20p 

Price 70p, P. & P. 13p 
Price £3.25, P. & P. 70p 
Price 80p, P. & P. 20p 

STRIP -FIX PLASTIC PANEL SIGNS 
Set 3: Wording White 
Set 4: Wording Black 
Set 5: Dials 

Prices include V.A.T. on 

Price 75p, P. & P. 8p 
Price £1.00, P. & P. 8p 
Price 38p, P. & P. 8p 

Panel Signs 

I enclose Postal Order/Cheque for in payment for 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 

Postal Orders should be crossed and made payable to Data Publications Ltd. 
Overseas customers please pay by International Money Order. 
All publications are obtainable through your local bookseller 
Data Publications Ltd., 57 Maida Vale, London W9 1SN 

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS 
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