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4,0sso,cashupto2. 

Each £3 unit of Home Unit Insurance gives you protection up to the limit shown 
This is the simplified insurance you have been waiting for. 
Not just cover on the contents of your home but a 
package of personal protection you and your family need. 
And it's how we save you so much money: just ONE 
policy to issue instead of nine! 
You can build up to the cover you need by additional units 

(or # units after the first) up to a maximum of five. So 
simple. So easy. Apply to your Broker, Agent or local office 
of a General Accident company. 
The Home Unit Policy can replace your existing insurances 
And remember- as you buy more possessions just add 
more Home Units at any time. Quote Ref. 20/9468 

THE GENERAL ACCIDENT FIRE & 
LIFE ASSURANCE CORPORATION LTD 

Metropolitan House, 35 Victoria Avenue, 
Southend-on-Sea, Essex, SS2 6BT 

Itpays to be protected bya 
Pal3' 

1 - 

Please send me further particulars of 
the Home Unit Insurance. 

Name 

Address 

20/9468 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS 
Baker Group 25, 3, 8 or 15 ohms 
Baker Group 35, 3, 8 or 15 ohms 
Baker Group 50/12 8 or 15 ohms 
Baker Group 50/15 8 or 15 ohms 
Baker Deluxe 12" 8 or 15 ohms 
Baker Major 3, 8 or 15 ohms 
Baker Superb 8 or 15 ohms 
Baker Regent 12" 8 or 15 ohms 
Baker Auditorium 12" 8 or 15 ohms 

,Baker Auditorium 15" 8 or 15 ohms 
Castle BRS/DD 4/8 ohms 
Celestion G12M 8 or 15 ohms 
Celestion G12H 8 or 15 ohms 
Celestion G12/50 8 or 15 ohms 
Celestion G12/50TC 8 or 15 ohms 
Celestion G15C 8 or 15 ohms 
Celestion G18C 8 or 15 ohms 
Celestion HF1300 8 or 15 ohms 
Celestion HF2000 8 ohms 
Celestion MH1000 8 or 15 ohms 

,Celestion CO3K 

Decca London ribbon horn 
Decca London CO/1000/8 Xover 
Decca DK30 ribbon horn 
Decca C0/1/8 Xover (DK30) 

'EMI. 14 x 9 Bass 8 ohms 14A770 
EMI 8 x 5, 10 watt, d/cone, roll surr. 
EMI 61" d/cone, roll surr. 8 ohms 
Elac 59RM109 (15) 59RM114 (8) 
Elac,61-' d/cone, roll surr. 8 ohms 
Elac 10" 10RM239 8 ohms 
Eagle Crossover 3000hz 3, 8 or 15 ohms 
Eagle FR4 
Eagle FR65 
Eagle FR8 
Eagle FR 10 

HT15 
HT21 
MHT1Q 
FF28 multicell. horn 

Eagle 
Eagle 
Eagle 
Eagle 

Fane Pop 15, 8 or 16 ohms 
Fane Pop 25T, 8 or 16 ohms 
Fane Pop 33T, 8 or 16 ohms 
Fane Pop 50, 8 or 16 ohms 
Fane Pop 55, 8 or 16 ohms 
Fane Pop 60, 8 or 16 ohms 
Fane Pop 70, 8 or 16 ohms 
Fane Pop 100, 8 or 16 ohms £27.95 
Fade Crescendo 12A, 8 or 16 ohms £37.95 
Fane Crescendo 12BL, 8 or 16 ohms £39.95 
Fane Crescendo 15/100A, 8 or 16 ohms £49.95 
Fane Crescendo 15/125, 8 or 16 ohms £57.95 

£8.64 
£10.25 
£ 14.00 
£ 18.62 
£ 13.75 
£11.87 
£18.12 
£ 10.00 
£16.25 
£21.56 

£9.95 
£12.95 
£15.95 
£ 16.50 
£ 18.00 
£26.95 
£34.50 

£7.65 
£9.50 

£ 13.50 
£4.95 

£32.00 
f7.50 

£ 19.06 
£5.00 

£13.25 
£3.95 
£4.37 
£3.75 
£4.25 
£4.25 
£1.75 
£6.12 
£9.62 

£12.31 
£15.62 - 

Lowther PM7 £4.40 Peerless K010DT 4 or 8 ohms £6.81 Peerless DT1OHFC 8 ohms £444 
Peerless K040MRF 8 ohms £9.00 Peerless MT225HFC 8 ohms 

£5.25 Richard Allan CA12 12" bass 
£7.50 Richard Allan HP8B 
£8.75 Richard Allan LP8B 

£12.50 Richard Allan DT20 
£15.50 Richard Allan CN8280 
£17.95 Richard Allan CN820 
£18.75 Richard Allan Super Disco 60W 12" 

STC 4001G 
Tannoy 10" HPD 
Tannoy 12" HPD 
Tannoy 15" HPD 
Wharfedale Super 10 RS/DD 8 ohms 

SPEAKERS 
Fane Crescendo 18, 8 or 16 ohms 
Fane 910 Mk.11 horn 
Fane 920 Mk.11 horn 
Fane HPX1 crossover 200 watt 
Fane 13 x8, 15 watt dual cone 
Fane 8011 8" d/c, roll surr. 
Goodmans Axent 100 
Goodmans Audiom 200 8 ohms 
Goodmans Axiom 402 8 or 15 ohms 
Goodmans Twinaxiom 8, 8 or 15 ohms 
Goodmans Twinaxiom 10, 8 or 15 ohms 
Goodmans 8P 8 or 15 ohms 
Goodmans 10P 8 or 15 ohms 
Goodmans 12P 8 or 15 ohms 
Goodmans 12PG 8 or 15 ohms 
Goodmans 12PD 8 or 15 ohms 
Goodmans 12AX 8 or 15 ohms 
Goodmans 15AX 8 or 15 ohms 
Goodmans 15P 8 or 15 ohms 
Goodmans 18P 8 or 15 ohms 
Goodmans Hifax 750P 
Goodmans 5" midrange 8 ohms 
Gauss 12" 200 watt 
Gauss 15" 200 watt 
Gauss 18" 200 watt 
Jordan Watts Module, 4, 8 or 15 ohms 
Kef T27 
Kef T15 
Kef B110 
Kef 8200 
Kef B139 
Kef DN8 
Kef DN12 
Kef DN13 SP1015 or SP1017 
Lowther PM6 
Lowther PM6 Mk.I 

£6.25 Peerless 20-3 
£14.95 Peerless 50-4 
£16.50 Peerless 3-15 
£16.95 Peerless 1060 
£39.00 Peerless 1070 
£45.00 Peerless 1120 
£22.50 Richard Allan Twin assembly 
£39.00, Richard Allan Triple 8 

£16.00 Richard Allan Triple 12 
£4.50 Richard Allan Super Triple 

£84.00 Richard Allan RA8 Kit 
£96.00 Richard Allan RA82 Kit 

£129.00 Richard Allan RA62L Kit 
Wharfedale Linton II Kit 
Wharfedale Glendale 3XP Kit. 
Wharfedale Dovedale Ill Kit 

£17.06 

£5.75 
£6.94 
£7.50 
£8.70 

£16.95 
£2.31 
£5.99 
£4.50 

f34.00 
£36.50 
£54.00 

£8.06 
£9.18 

£ 10.31 
£3.12 

f22.00 
£13.25 

£9.25 
£6.75 

£18.00 
£3.50 

£16.95 
£6.56 

£75.00 
£81.95 
£97.95 
£ 15.00 

COMPLETE KITS IN STOCK FOR 
RADFORD STUDIO 90, RADFORD MONITOR 180, 
RADFORD STUDIO 270, RADFORD STUDIO 360, 

HIFI ANSWERS MONITOR (Rogers), HIFI NEW NO 
COMPROMOSE (Frisby), WIRELESS WORLD 

TRANSMISSION LINE (Bailey), PRACTICAL HIFI '& 
AUDIO MONITOR (Giles), PRACTICAL HIFI & AUDIO 

TRIANGLE (Giles), POPULAR HIFI (Colloms) ETC. 
Construction leaflets for Radford, Kef, Jordan Wafts, 

Tannoy, HIFI Answers Monitor, -Free on request 
PA Amplifiers, microphones etc. by 

Linear, Shure, Eagle, Beyer, A KG etc. 

FREE with orders over £10 ' 

"Hi-Fi Loudspeaker Enclosures Book 

SPEAKER KITS 
£67.95 Baker Major Module 3, 8 or 15 ohms each £14.75 
£15.75 Goodmans DIN 20 4 or 8 ohms each £ 14.75 
£36.95 Goodmans Mezzo Twin kit pair £47.19 
£2.50 Helme XLK 20 pair £15.00 £5.50 Helme XLK 30 pair £19.00 
£9.95 Helme XLK 35 pair £24.00 
£8.44 Helme XLK 40 pair £35.00 

£14.95 Helme XLK 50 pair £56.00 
£22.00 KEFkit 1 pair (49.00 
£10.55 KEFkit Ill pair £43.75 
£10.95 Peerless 20-2 each £17.44 

£5.95 Peerless 30-28 each £24.38 
each £26.56 
each £40.50 
each £17.19 
pair £56.00 

each £46.00 
each £50.00 
each £14.95 
each £22.50 
each £27.95 
each £32.50 
pair £42.00 
pair £66.00 
pair £73.00 
pair £23,12 
pair £58.00 
pair £66.00 

HI-FI 
ON DEMONSTRATION 

in our showrooms: 
Akai, Armstrong, Bowers & Wilkins, Castle, 

Celestion, Dual, Goodmans, Kef, Leak, Pioneer, 
Radford, Richard Allan, Rotel, Tandberq, Trio, 

Videotone, Wharfedale, etc. 
-Ask for our HiFi price list - 

THIS MONTHS SPECIALSI 
Pioneer PL12D £46.95, Pioneer PL15R £57.95, 

Pioneer SX434 £104.96, 
Rotel RX202 £87.95 

Videotone Minimax II £42.95 

We stock the complete Radford range of 
amplifiers, preamplifiers, power amplifiers, 

tuners etc., and also Radford Audio Laboratory 
equipment, low distortion oscillator, distortion 

measuring set, audio noise meter etc. 

ALL PRICES INCLUDE VAT (Prices correct at 9.3.76) 

Send stamp for free 32 -page booklet 
"Choosing a Speaker" 

All units guaranteed new and perfect 
Carriage and Insurance: Speakers 50p each, 

12" and up 75p each., Kits 80p each 
1E1.60 per pair), Tweeters & crossovers 30p each 

WILMSLOW 
AUDIO 

DEPT REC 
LOUDSPEAKERS, MAIL ORDER AND EXPORT: 
SWAN WORKS, BANK SQUARE, WILMSLOW 
HIFI, RADIO & TV: SWIFT OF WILMSLOW, 5 

SWAN STREET, WILMSLOW CHESHIRE 
PA, HIFI & ACCESSORIES: WILMSLOW 

AUDIO, 10 SWAN STREET, WILMSLOW 
CHESHIRE 

TELEPHONE: LOUDSPEAKERS, MAIL ORDER 
AND EXPORT WILMSLOW 29599 

HIFI, RADIO ETC., WILMSLOW 26213 
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BIPRE-PAK 
Bargains in Semi -Conductors, components, modules & equipment. 

B -P -P Packs 
Originated in 1959 by managing director Bernard 
Davis, his were the first semi -conductor and compo- 
nent packs to be marketed in this country, and indeed, 
the company's name grew out of "British Industrial 
Pre -Packed Components". Today, Bi -Pre -Pak con- 
tinues to occupy a position of pre-eminence in the 
supply of packs as well as a vastly extended range of 
products detailed in our latest 244 page A.4 size free 
catalogue. Send 10p stamped large self-addressed 
envelope for your copy by return. 

IT'S ALL IN OUR FREE CATALOGUE 

Component Packs 
'CP1 150 Capacitors, mixed bag of paper, silver mica, elec- 
trolytics, etc. Approx quantity, counted by weight. (post & 

- packing) 60p 
CP2 200 Resistors, mixed bag of different types, values, wat- 
tages. etc. Approx. quantity, counted by weight 80p 
CP3 40 Wirewound resistors, mixed types, values and wat- 
tages ß0p 
CP4 12 Potentiometers, pre-sets, w/wound, carbon, etc. 
Mixed types and values 60p 
CPS 5 Earphones. single low Impedance for transistor radic 
cassettes, etc. Less 'plugs, for suitable plugs see PAK5 CP9 
and CP10 60p 
CPB 50 TO -5 mounting pads, fits between transistor and 
board, for that pro. finish Bop 
CP8 500 Cable clips for G.P.O. {" dia. cable. Nylon with 
hardened steel pin (probably tungsten) per sealed b op pof 

P5 
5 3.5mm plugs, miniature jack, to fit earphones in PpApK 

CP10 5 2.5mm sub miniature jack, to fit earphones in PAK 
CP5 60p 
CP11 6 Screwdrivers, 1 x mains neon tester, 5 x grub screw- 
drivers 60p 
CP12 10 Reed relay inserts. 1" long {" dia. These will 
operate from an external magnet or coil. For magnets see 
PAK CP13 BOp 
CP13 10 magnets of various sizes for operating 
reedswitches in PAK CP12. Ideal for burglar alarms on doors 
and windows, etc 60p 
CP14 40 Potentiometers, pre-sets, carbons, dualgangs, with 
and without switches etc. Mixed values and wattages£Q1.20 
CP15 12 Standard crocodile clips, screw fixing, good 
quality GOP 
CP18 5 P.C. boards each containing a BF180 UHF amplifier 
transistor. A good basis for building a T.V. aerial pre -amp as 
various parts Inc 60p 
9P17 25 Electrolytic Capacitors, various values and 
voltages. many useful types, from T.V. to transistor radio and 
Hi-Fi (post and packing 23p) 80p 
CP18 I Light activated SCR.50 volts 1.6 amps type L9F. 
Ready mounted on PC board with gate resistor and leads 
fitted. Full data and circuit diagrams for 14 projects, include 
slave photo flash unit, burglar alarm. etc ß0p 
CP19 

¢3 

Micro switches 1 pole change over, standard model 
60 

CP20 10 Relays, assorted types, ex -GPO and others, miioed 
voltages £1.20 
CP21 200 Square inches of copper laminate P.C. board, in 
approx. 8 pieces 
CP22 3 Fibreglass plain printed circuit boards, approx 2,' x 
14" 6 
CP23 4 Switches, miniature push to make single pole I 

Semi -Conductors 
TESTED AND GUARANTEED 

TP4 3 SN7490 integrated circuits, 14 pin dual in line TTL 
type. Decade counter. Get one FREE these are 60p each in 
singles. £1.20 

All the following are at 60p each pack 

TP9 5 SN7400 integrated circuits, 14 pin dual in (lee TTL 
type. Quad 2 -input NAND gate. Get one FREE, these ere 15p 
each. 
TP10 2 light dependant resistors. 400 ohms light, 1 megohm 
dark. 1' dia. 
TP11 10 Transistors XB102 and XB112 equiv. to AC126, 
AC156, OCB1/2, OC72, etc. 
TP124 BY127 Silicon rectifiers 1000 piv 1 amp. Plastic TV 
ectifier. 

TP13. 5 OCP71 Light sensitive transistors. 
1P14 20 OC71 germanium PNP audio pre -amp transistor, 
black glass type. 
TP15 20 0081 germanium PNP audio output transistor, 
white glass type. 
TP16 20 00200/1/2%3 transistors, PNP silicon TO -5, un- 
marked. 
TP17 20 1 watt zener diodes, mixed voltages, 6.8 to 43 
volts. 
TP18 20 2N3707/8/9/10 transistors, NPN silicon plastic. 
unmarked. 
TP19 100 Diodes, mixture of germanium, gold bonded, 
silicon, etc. a useful selection of many types, marked and un- 
marked. 
TP20 10 Mullàrd 0C45 transistors, I.F. amp. PNP ger- 
manium. 
TP23 20 BFY50/1/2, 2N69617, 2N1613, etc. NPN silicon 
TO -5 uncoded. Complementary to PAK TP24. 
TP24 20 BFY64, 2N2904/5, etc, PNP silicon TO -5 uncoded. 
Complementary to PAK TP23. 
TP30 20 NPN silicon planar transistors, TO -18, similar to 
BC108 etc. uncoded. 
TP31 20 PNP silicon planar transistors. TO -18 similar to 
BC178 etc. uncoded. 
TP32 20 2N2926 silicon plastic transistors, -uncoded and 
ungraded for colours. 

UNTESTED PACKS - SOp EACH 
Specially for keen bargain hunters 

UT1 50 PNP germanium transistors, AF end RF. Very good 
yield. 
1.172 150 Germanium diodes, miniature glass type. 
UT6 40 Zener diodes, 250 mW 0AZ240 range, average 50% 
good. 

SINGLES 
Bridge Rectifiers. Plastic encapsulated 
P I V = 50v 100v 
1 amp 25p 36p 
2 amp 35p 45p 
4 amp 45p 50p0 
6 amp 60 60p 
BY164 equiv. SKB2/02 400v 1.5 amp 

F,E.T.,: 
2N3919 18p; 2N4416 20p 
Mos F.E.T.s: 
3N141/MEM616 50p 
Uni -Junction Transistors: 
2N2160 S5p 2N2646 48p 

TIS 43 31p 
P.U.T.,: 2N26027 bop 
L,E,D,,: TIL209. Red 18p 
TIL21 1. Green 33p 

Also: 
POWER DIODES. 
THYRISTORS, 
TRIACS, 
DIAC, 
ZENER DIODES, 
0970 -ELECTRONICS, 
Etc. 

EXCITING NEW 
STIRLING SOUND 
AUDIO MODULES Ijl;fí Ij ! llj); l' 
SEE P. 397 OF To BI-PRE-PAK, 224-226 WEST RD., WESTCLIFF-ON-SEA, ESSEX 

400v 45p 
66p 
Bop 
45p 

POWER TRANSISTORS 
yea Watts 1c Amps Price 

40P1 15 20 3 20p 
40N2 40 40 4 30p 
40P2 40 40 4 30p 
90N1 15. 45 4 25p 
90P7 15 45 4 26p 
90N2 40 90 8 35p 
9OP2 40 90 8 35p 

Many other types available from 3 to 116 watts 
Integrated Circuits: INM5314 Dual in line clock chipC3.00 
MIS 380/SL 60745 Dual in line 2w audio amp. with data, 
etc 76p 
Dual in line IC sockets 8 pin - 14p; 14 -pin- 16p; 16 -pin - 
16p 

Sundry 
Signal Generator: For MW and IF covers 550 KHz to 1.8 
MHz for MW and 400 to 550 KHz for IF. Fully portable (p&p 
40p) £4.25 
Pocket Signal Injector: Fountain -pen type. Invaluable for 
finding faults £2.00 
Ex -GPO 5" Sidecutters: Not new, but in perfect order, per 
pair Sop 
Ex -GPO 8" Long Nose Pliers: Not new, but in perfect order, 
per pair 
Mains Transformers: 

60p 
MT6 6v 0 6v 100mA £1.22 
MT12 12v 0 12v 50mA f1.22 
SST9/1 9v tamp £1.67 
SST12/1 12v lamp £2.06 
SST18/1 18v lamp £2.50 
SST25/2 25v 2amp £3.00 
SST30/2 30v 2amp £4.25 
5ST35/4 35v 4amp £5.50 
PC EDGE CONNECTORS 
Typa Sizes Pitch Price 
SSEC 6 way 1 .156" 32p 
SSEC 10 way. 1 " .156" 50p 
SSEC 12 way -...156" 80p 
SSEC 16 way 
SSEC 18 way .156" 86p 
SSEC 22 way 3}" .156" 100p 

Other untested packs 80p ea. 
UT10 15 power transistors, PNP germanium and NPN 
silicon, mostly TO -3 but some plastic and some marked. 
UT13 15 Integrated circuits, experimenters pak, dual in line, 
TO -S. TT.L, DTL, marked and unmarked, some definitely good 
but old types. 

For full ranges - See Catalogue 
BOOKS 

All free of VAT -We carry very large stocks of technical 
books by Babani & Bernard Publishers, by Nawnas and 
Butterworth as well as reference books from the Com- 
mon Market in English / German illation. All detailed in 
our catalogue. 

Write your own name and ad- 
dress clearly in block capital 
letters. 

Check that your order is cor- 
rect for description, quantity 
and price. 

Don't forget V.A.T. at 25% of 
total value of order unless 
otherwise stated. 

B-P-P SECURITY CHECK POINT 
MAKE SURE YOU GET OUR 
NAME AND ADDRESS 
RIGHT WHEN ORDERING 

Cash (cheque, money or 
postal order) with your order, 
please. 

Mention this journal when 
ordering if you don't went to 
cut out the coupon. 

FEB. ISSUE 

BI-PRE-PAK LTD 
rn R i No ß'1.11Q 

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SS09DF. 

TELEPHONE: SOUTHEND (0702) 46344. 

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

1 

1 

TERMS OF BUSINESS: 
VAT at 25% must be added to total value of order except for items marked 
or 18%), when VAT is to be added at 8%. No VAT on overseas orders. POST & 
PACKING add 25p for UK orders unless marked otherwise. Minimum mail 
order acceptable - f1. Overseas orders, add E1 for postage. Any difference 
will be credited or charged. PRICES subject to alteration, without notice. 
AVAILABILITY: All items available at time of going to press when every ef- 
fort is made to ensure correctness of information. 

Please send 

for which I enclose Inc. V.A.T. 

Name 

Address I REC. 4A _- _ _ _ MIMI __ _ _ . 

1 

APRIL 1976 
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COMPONENTS 
HOBBYIST- PROFESSIONAL - DOMESTIC - SURPLUS - INDUSTRIAL 
JUSTAFEW OF OUR BARGAINS ARE LISTED BELOW -SEND STAMPED 
ADDRESSED ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS. 
PAY US A VISIT. OVER 90% OF STOCK BELOW QUANTITY 
WHOLESALE PRICE. RETURN POSTAL SERVICE UNLESS CHEQUE. 

Goods sent at customer's risk, unless suficient payment for registration (1st class letter 
post) or compensation fee (parcel post) included. 

VALVE BASES 
Printed circuit B9A - B7G 
Chassis B7 - B7G 
Shrouded chassis 87G - B9A 
B8A - 89A chassis - B12A tube 

2p 
4p 
6p 
6p 

Speaker, 6" x 4", 5 ohm, ideal for car radio etc. £1 

T03 or 1066 
Mica Washer .. 2p 
18 volt 4 amp charger, 

bridge rectifier 50p 
GC10/4B £3.00 

Telescopic aerial 
Closed 92", open 382" 

TAG STRIP -6 way 3p I VHF Radio Tuner Head Fitted right angle TV 
9 way 5p Single 1p 1 Takes ECC 85 80p plug, 50p 
BOXES - Grey polystyrene 61 x 112 x 31 mm, top secured by 4 

self tapping screws 32-íp 
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 150 x 50mm 
black 70p; 109 x 185 x 60mm black £1.04 
ALUMINIUM 8" x 6" x 3" 99p 
3"x 2"x1" 39p 4"x21"x2" 45p 10"x4 -}"x3"£1.02 
273,-"x571"x 1f"45p 4"x5-"xli"54p 12"x5"33"£1.20 
4"x 4"x11" 45p 6"x4"x2" 65p 10"x7"x3"£1.22 
4" x 21" x 1 i" 45p 7" x 5" x 21" 79p 12"x 8"x 3" £1.50 

Pole Way 
4 2 
6 2 

'4 2 
2 2 

1 3 
2 2 

SWITCHES 
Type 

Sub. Min. Slide 
Slide 
Lever Slide 
Slide 
13 amp small rotary 
Locking with 2 to 3 keys 

£1.50 
2 1 2 Amp 250V A.C. rotary 24p 

Wafer Rotary, all types 30p 
S.P.S.T. 10 amp 240v. white rocker switch with 
neon. 1" square flush panel fitting 30p 
S.P.S.T.dot 13 amp, oblong, push -fit, rocker20p 

18p 
20p 
15p 
12p 
12p 

AUDIO LEADS 
5 pin din plug 180° both ends i Mtr., 80p 
3 pin din to open end, 1iyd twin screened 35p 
Phono to Phono plug, 6ft. 35p 

COMPUTER AND AUDIO BOARDS 
VARYING PANELS WITH ZENER, GOLD BOND, 
SILICON, GERMANIUM, LOW AND HIGH POWER 
TRANSISTORS AND DIODES, HI STAB RESISTORS, 
CAPACITORS, ELECTROLYTICS, TRIMPOTS, POT 
CORES, CHOKES ETC. 

31b for 85p + 75p post and packing 
71b for £1.75 + £1 post and packing 

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

3" Tape Spools 8p 
1" Terry Clips 4p 

12 Volt Solenoid 30p 

KNOBS 
SILVER METAL PUSH ON WITH POINTER, OR 
WHITE PLASTIC, GRUB SCREW WITH POINTER AND 
GOLD CENTRE 8p EACH. 
1" DIAM. WITH 1}" SKIRT SPUN ALUMINIUM 
GRUB SCREW FIXING,-," 30p EACH. 

ZM1162A INDICATOR TUBE 
0-9 Inline End View. Rectangular Envelope 170V 
2.5M/A £1.50 

RESETTABLE COUNTER 
English Numbering Machines LTD. 

MODEL 4436-159-989 
6-14 volt, 6 digit, illuminated, fully enclosed. £2.50 
Ferric Chloride, Anhydrous mil. spec. 1lb. bag 50p' 

RESISTORS 
f --f-4, watt 1 p 
1 watt .. 2p 
Up to 5 watt wire 10p 
10 watt wire 
wound .. .. 12p 
15 watt .. 14p 

Semiconductor Data 
Book 263 pages. Covers 
2 N 2 1 through to 
2N5558 plus some 
3N's. Type/connection/ 
parameter details £1.50 
No VAT 

POTS 
Log or Lin carbon 14p 
Switched 25p 
Dual Pots 38p 
Dual Er switch 50p 
Lin wirewound 25p 
Slider Pot 25p 
Dual Slider 35p 
1.5m Edgetype 8p 

THERMISTORS 
VA1008, VA1034, ) 
VA1039, VA1040, 
VA1055, VA1066, 

tOp 

VA1082, VA1100 
VA1077, 
VA1005, VA1026 ; 15p 

RELAYS 
12 volt S.P.C.0 octal 
mercury wetted high 
speed 75p 
P.O. 3000 type, 1,000 
OHM coil, 4 pole c/o 

60p 
Mains or 12v d.p.c.o. 
heavy duty octal 60p 

Boxed GEC KT88 
valve .. £2 

THE RADIO SHACK 

JAP 4 gang min. sealed tuning condensers New 25p 
Ex-eqpt. 2 or 4 gang 15p 

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

300- 450 - 
350V 500V 

10 4p 5p 6p 8p 8p 12p 16p 20p 
25 4p 5p 6p 8p 8p 15p 18p 20p 
50 4p 5p 6p 9p 13p 18p 25p - 

100 5p 6p 10p 12p 19p 20p - - 
250 9p 10p 11p 17p 28p - 85p £1 
500 10p 11p 17p 24p 45p - - - 

1000 13p 17p 40p 75p - £1.50 - - 
2000 23o 370 450 
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 15p each 
16-32/275, 32-32/275, 100-100/150, 100- 
100/275 50-50/300 .. .. 20p each 
50/50-385 30p 
12,000/12, 32-32-50/300, 700/200 100-100- 
100-150-150/320 .. .. 50p each 
20-20-20/350 .. .. 40p each 
RS 100 0 100 micro amp null indicator 
Approx. 2"" x â" x â" £1.50 

INDICATORS 
Bulgin D676 red, takes M.E.S. bulb 20p 
12 volt or Mains neon, red pushfit 18p 
R.S. Scale Print, pressure transfer sheet .10p 

CAPACITOR GUIDE - maximum 500V 
Up to .01 ceramic 2p. Up to .01 poly 3p. 
Up to 1000PF silver mica 5p. 1,200PF up to .01 
silver mica 10p. .013 up to .25 poly etc. 4p. 
.27 up to .68 poly etc. 6p 
Over 500 volt order from above guide and few 
others listed below. 
6p..1 /600:10p..01 /1000, 1/350, 8/20, .1/900, 
.22/900, 4/16. .25/250 AC (600vDC) .1/1 500 
40p. 5/150, 9/275AC, 10/150, 15/150, 40/150. 

TRIMMERS, 20p each 
100PF Ceramic, 30PF Beehive, 12PF PTFE 
2500PF 750 volt, 5 x 50pF, 2 x 220pF, 
50PF CERAMIC. 

CONNECTOR STRIP 
Belling Lee L1469, 4 way polythene. 3p each 
1} glass fuses 250 m/a or 3 amp (box of 12) 18p 
Bulgin, 5mm Jack plug and switched socket (pair) 30p 

1" or 14-" or 2" or I" CAN CLIPS 2p 
MAINS DROPPERS 

36+79 ohm 15p 
66+66+158 ohm, 66+66+137 ohm 
17+14+6 ohm, 266+14+193 ohm 20p 
50+40+1 k5 ohm 
285+575+148+35 ohm 30p 
25+35+97+59+30 ohm 

5r" x 24" Speaker, ex -equipment 3 ohm 30p 
2 Amp Suppression Choke .. 5p 
3x2 x./ " 

' 

PAXOLINE .. 2p 
41xix4.", f 2forlp 
PCV or metal clip on MES bulb Holder ..5p 
VALVE RETAINER CLIP, adjustable 2p 

161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11 
Open 10 a.m. till 7 p.m. Monday to Saturday - Also Sunday afternoons 

Terms: Payment with order Telephone: 01-223 5016 

OUTPUT TRANSFORMERS 
Sub -miniature Transistor Type 
Valve type, centre tapped or straight 

25p 
40p 

12 volt 250M/A or 6 volt 4-A 
Transformers £1 
Whiteley Stentorian 3 ohm constant impe- 
dance volume control way belowtradeat80p 
Drive Cord 1 p per yd. 

R9e la AM() x, VT.RCTRnNTCC CONSTRUCTOR 
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SEMICONDUCTORS 
Full spec. marked by Mullord. etc. Many other types in stock 

AC107 .. .. 12p 
AC128.. .. 5p 
AC176 .. 9p 
ACY28 .. .. 18p 
AD149 .. 40p 
AD161 /2 matched pr. 69p 
AF116 .. 12p 
AF124/6/7 20p 
AF139/178/180/18130p 
AF239 . .. 20p 
ASY27/73 .. 25p 
BC107A or B . . 9p 
BC107/8/9 .. 6p 
BC108A/B/109B/C 10p 
BC147/8/9 .. 6p 
BC147A/B . 8p 
BC148A/B/C,9B/C/S 8p 
BC157/8/9 . 6p 
BC158A/B 11p 
BC159B/C,157A 11p 
BC178A/B/179B 10p 

BC184C/LC .. 
BC186/7 
BC213L/2148 
BC261B 
BC327/8 
BC337/8 
BC547/558A 
BC 548/557 
BC548/A/557/559 
8CX32/36 
BCY40 . . 

BCY70/1/2 
B0112/3/5/6 . 

80131/2/3/5/7/9 
BD142.. 
B D201 /2/3/4 . . 

BD232/4/5 
B DX77 
BF115 
BF167/173 
BF178/9 

9p 
13p 

9p 
10p 
10p 
11p 

7p 
9p 
9p 

12p 
60p 

9p 
40p 
30p 
45p 

£1.00 
46p 

£1.40 
10p 
10p 
20p 

13E180/1 /2/3 .. 15P 
BF184/5 .. 15p 
BF194/5/6/7 4p 
BF194A/195C/200 10p 
BF258/262/263 20p 
BF336 .. 25p 
BFS28 Dual Mosfet 92p 
BFW10/11 F.E.T. 26p 
BFW30 .. £1.35 
BFW57/58 . . 20p 
BFX12 .. 20p 
BFX29/30/84/88 16p 
BFX89.. .. 35p 
BFY50/1/2 12p 
BFY90 

1. 

. . . 50p 

}Programmable30p BRY39 Unj Junction 31 p 
BRY56 34p 
BSV64 40p 
BSV79/80 F.E.T.s £1 
BSV81 Mosfet .. 90p 

Amp 

1 

1.4 

Volt 
1.600 
140 
42 

BYX10 
OSHO1 -200 
BY164 

BRIDGE RECTIFIERS 
Amp Volt 
2 30 
0.6 110 
5 400 

30p 
20p 
28p 

LT120type 
EC433 
Texas 

30p 
15p 
75p 

RECTIFIERS 
Amp Volt 

IN4004 1 400 3p 
IN4005 1 6001 
IN4006 1 8001 4p 
IN4007 1 1,000 
BY103 1 1,500 15p 
SR100 1.5 100 7p 
SR400 1.5 400 8p 
REC53A 1.5 1,250 14p 
LT102 2 30 10p 
BYX38-600 2.5 600 40p 
BYX38-300R 2.5 300 36p 
BYX38-900 2.5 900 45p 
BYX38-1200 2.5 1,200 50p 
BYX49-600 2.5 600 34p 
BYX49-300 2.5 300 26p 
BYX49-900 2.5 900 40p 
BYX49-1200 2.5 1,200 52p 
BYX48-300 6 300 40p 
BYX48-600 6 600 50p 
BYX48-900 6 900 60p 
BYX48-1200 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 85p 
BYX42-900 10 900 80p 
BYX42-1200 10 1,200 95p 
8YX46-300 15 300 £1.00 
BYX46-400 15 400 £1.50 
BYX46-500. 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 Volt TRIACS 
6 800 
25 900 
25 1200 

Plastic RCA 90p 
BTX94-900 £4.00 
BTX94-1200 £6.00 

12-0-12 50M/A Min. Txfmr. 90p 

RS 2n -un Terminals 
Blue & Black 5 for 40p 
Chrome Car Radio facia .. 15p 
Rubber Car Radio gasket .. 5p 

DLI Pal Delayline .. 50p 

Relay socket 10p 
Take miniature 2PCO relay 

B7G or 89A valve can 2p 

0-30, or 0-15, black pvc, 360° 
dial, silver digits, self adhesive, 
41" dia. 10p 

OPTO ELECTRONICS 
BPX40 65p 
BPX42 £1.00 
BPY10 £1.00 

(VOLTIAC) 

BPY68 
BPY69 
BPY77 

Diodes 

Photo transistor 
BPX29 £1.00 
OCP71 30p 
BIG L.E.D. 0.2" 
2v 50m/A max. 
RED 13p 

£1.00 
GREEN 15P 
YELLOW 
CLIP 2p 

PHOTO SILICON CONTROLLED 
SWITCH BPX66 PNPN 10 amp £1.00 

BSX20/21 .. 13p 
BSY40 . . .. 28p 
BSY95A 9p 
BU105-01 93p 
CV7042 (OC41 0C44, 
ASY63) 
GET111 
OC35 . . 

ON222 
TIP30 
T I P3055 
TIS88A FET 
ZTX300 
ZTX341 
2N393/MA393. 
2N706 .. 

2N929 .. 
2N987 .. 

7p 
40p 

32ip 
30p 
43p 
50p 
23p 

5pp 

30p 
6p 

14p 
35p 

2N1507/2219 .. 14p 
2N2401/2412/2483 25p 
2N2904/5/6/7 .. 10p 
2N2907A .. 13p 
2N3053 .. 13p 
2 N3054/3055(or equiv) 35p 
2N3133 .. 18p 
2N3704 .. 9p 

35p 
60p 
31p 
20p 
60p 

2N4037 
2N5036 
2SA141/2/360 .. 
2SB135/6/457. 
40250 

III 
1N916 .. .. 6p 
1N4148 . . 1 5p 
BA145/148 11p 
Centercel . . 10p 
BZY61 . .. 10p 
86103/110 Varicap 18p 

BB 11 3 Triple Varicap 37p 
BA182 . .. 18p 
OA5/7/10 10p 
BZY88 Up to 33 volt 6p 
BZX61 11 volt .. 16p 
BR100 Diac. . . 19p 

INTEGRATED CIRCUITS 
TAA700 £2.95 
723 reg. 45p 
741 8 pin d.i.I. op. Amp 18p 
TAD100 AMRF £1.00 
CA3001 R. F. Amp 50p 
TAA300 1wt Amp £1.25 
NE555v Timer 40p 
TAA550 Y or G 31p 
TAA263 Amp 62p 
7400 8p 
7402/4/ 10/20/30 10p 
7414 45p 
7438/74/86 .. 25p 
7483 80p 
LM300, 2-20 volt 50p 
74154 .. 67p 

Amp Volt THYRISTORS 

1 240 BTX18-200 .. 

1 400 BTX18-300 
1 240 BTX30-200 .. 

15 500 BT107 .. 

6.5 500 BT101-500R 
6.5 500 BT109-500R .. 

20 600 BTW92-600RM 
15 800 BTX95-80OR Pulse Modulated 
30 1000 28710 (Less Nut) 

23p 
25p 
23p 

£1.00 
90p 
75p 

£3.00 
£8.00 
£ 3.00 

.3" red 7 segment L.E.D. 14 
D.I.L. 0-9 + D.P. display 1.9v, 
1Om/a segment, common 
anode 65p 

CQY11B L.E.D. 
Infra red transmitter £1 

One fifth of trade 

Wire ended glass neons 5p 

Plastic, Transistor or Diode 
Holder 1p 
Transistor or Diode Pad 1 p 
Holdersorpads 5Opper100 

PAPER BLOCK CONDENSER 
0.25M ED 800 volt .. 30p 
1M FD 250 volt .. 15p 
2MFD 250 volt .. 20p 
10MFD 500 volt .. 80p 
4MFD 250 volt , 20p 

METAL CHASSIS SOCKETS 
Car Aerial 
Coax 
5 or 6 pin 240° din 
Speaker din switched 
3.5mm Switched Socket 

9p 

Philips Iron Thermostat 15p 
Bulgin 2 -pin flat plug and socket 10p 
McMurdo PP108 8 way edge plug 10p 

TO3 HEATSINK 
Europlec HP1 TO3B individual 'curly' 
power transistor type. Ready drilled 20p 

Tested unmarked, or marked 
ample lead ex new equipment 

ACY17-20 8p OC71 /2 5p 
ASZ20 8p OC200-5 10p 
ASZ21 15p TIC44 
BC186 11p 2G240 
BCY30-34 10p 2G302 
BCY70/1/2 8p 2G401 
BF115 10p 2N711 
BY127 7p 2N2926 
BZY88 series 5p 
HG1005 2p 
H G 5009 
HG 5079 
L78/9 
M3 
0A81 
OA47 
04200-2 
0C23 

2p 
2p 
2p 

10p 
2p 
2p 
3p 

20p 

SMALL ORDERS, ENCLOSE SUITABLE 
STAMPED ADDRESSED ENVELOPE 

LARGE ORDERS, ADD SUFFICIENT FOR 
POSTAGE, INSURANCE, ETC. 

TOTAL GOODS PLUS CARRIAGE, ADD V.A.T. 

24p 
2-50 

6p 
10p 
25p 

7p 
2N598/9 6p 
2N1091 8p 
2N1302 8p 
2N1907 2-50 
Germ. diode 1 p 
GET120 (AC128 
in 1"sq. heat sink) 

20p 
GET872 12p 
253230 30p 

8 way Cinch standard 
0.15 pitch edge socket 

20p 
U.E.C.L. 10 way pin 
connector 2E6000 
OA1P10 .. 10p 
U.E.C.L. 20 way pin 
connector 
2A60000A1P20 20p 

U.E.C.L. 10 way pin 
socket 2B606001R10 

10p 

U.E.C.L. 20 way pin 
socketB260800A1 R20 

20p 
3.5mm STEREO PLUG 
Metal screened 35p 
Philips electronic eng- 
ineer kits add on series 
E1004 £1.00 each 

RS Yellow Wander 
Plug Box of 12, 25p 

Multicore Solder 
18SWG 3p per foot 

ENAM. COPPER WIRE 
SWG. PER YD. 
20-24 2p 
26-42 1p 

GARRARD 
GCS23T or GP93/1 
Crystal Stereo Cart- 
ridge £1.00 

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

Belling Lee white 
plastic surface coax 

outlet box 30p 

Miniature Axial Lead 
Ferrite Choke formers 

2p 

RS 10 Turn Pot 1% 
250, 50012; 1, 50, 
100K £1.50 
Copper coated board 
10" x 9" approx. 32p 

TIE CLIPS 
Nylon self locking 7" 
or 31" 2p 

Geared Knob 
8-1 ratio 1i" diam, 

black 60p 
lib Mixed nuts, bolts, 
washers etc. 35p 

MAIL ORDER CUSTOMERS ONLY ADD 
8% VAT -I PAY BALANCE ON 25% ITEMS 
ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED BY A 

STAMPED ADDRESSED ENVELOPE 

APRIL 1976 525 
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Comprising 
768 pages 
inc. index 

LATEST BOUND VOLUME No. 28 

AUGUST 1974 
to JULY 1975 

of 
"Radio & Electronics 

Constructor" 

FOR YOUR LIBRARY 

PRICE £2.75 P&P 65p 

BOUND VOLUME No. 25 (August 1971 to July 1972) 
BOUND VOLUME No. 27 (August 1973 to July 1974) 

PRICE £2.00 p. & p. 65p 
PRICE £2.40 p. & p. 65p 

Limited number of these volumes still available 

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

DATA PUBLICATIONS LTD., 57 MAIDA VALE, LONDON, W9 1SN 

I. Understand 
electronics. 
Step by step, we take you through 
all the fundamentals of electronics 
and show you how easily the sub- 

ject can be mastered using our 
unique Lerna-Kit course. 

2. Become a 
radio amateur. 
Learn how to become a radio- 
amateur in contact with the whole 
world. We give skilled preparation 
for.the G.R.O. licence. 

Build an oscilloscope. 
Read, draw and understand 
circuit diagrams. 

Carry out over 40 experi- 
ments on basic electronic 
circuits and see how 
they work. 

WAA ..tam ma mu me inn no as amrion mmrrmmsrrr211 mi on en i 
Brochure, without obligation to: 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. REX 46 

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

1 

NAME 

ADDRESS - Block caps please , 
.11 1.1 IIIM NZ MI MN Mil NM MI v MI MU IN IM IBM r MI MI MI NZ MI r all MAN MI WO. 

526 RADIO & ELECTRONICS CONSTRUCTOR 
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RETURN OF POST MAIL ORDER SERVICE 

NEW BSR HI-FI AUTOCHANGER 
STEREO AND MONO - 

Plays 12",10" or 7" records 
Auto or, Manual. A high, 
quality unit backed by BSR 
reliability with 12 months 
yearantee. AC 200/250v. ` /1 
Abe 13.1 . r1 `-in. , { 
Above tutor board 3lin. 
Below motor board 2j -in 

With STEREO'MONO CARTRIDGE £10.95 Post 75p 

PORTABLE PLAYER CABINET £4.50 

Modern design Size 16" o 15" e 7" rexine Post 45p 

covered. Large front grille. Hinged Lid. Chrome 

fittings. Motor hoard cut for Garrard or BSR deck. 

Few only, in red and black. 

HEAVY METAL PLINTHS 
With P.V.C. Cover. Cut out for most /5.95 
B.S.R. r Garrard decks. Silver grey L 
finish. Size 12 } x 14; x 7! in. , 

Size 16 x 131 x 7in. 16.50 Post 7510 

TINTED PLASTIC COVERS 
Sims, 'A' 141in x12}in. x 45ir1:. C2.50. 'B' -203ín. 

s 17;in. x 4;M., £3. 'C - 17ggin. o 135in. x 3lin., £3.25. 
D 19; in. x 14;in x 45in., £3.50. Ideal for record 

decks. tape decks, etc. Post 45p. 

R.C.S. DISCO DECK 

SINGLE 

RECORD 

PLAYER 

Fitted with auto stop, stereo/compat. cartridge. Base - 

plate. Size I 1 in. o Ellin. Turntable- Size 7in. diameter. A/C 

Mille, 220/250V motor has a separate winding 14 volt 

to power a 

mamplifiec. f 6.6 5 3 speeds plays all size records. Post 

Two for 113. 
45p 

COMPLETE STEREO SYSTEM 
Two lull size loudspeakers 13â x 10 e 3j -in. Player 

nit clips to loudspeakers making it extremely compact. 

Overall size only 13' x 10 x 81in. 3 watts per channel, 
... plays all records 

33 rpm 45 rpm 
Separate col- 
ume & tone 
controls 240e 
AC s. 

a.s tin 

Attractive - Bargain Price 

Teak finish £25 95p carriage 
Weight 1316s. 9 

SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 

0-60 MINUTES 
Singlr pole, awn -way Surface noun tiny with fixing screws. 

Will replace existing wall switch to give light for return 

home mirage, automatic anti -burglar lights etc. Variable 

knob Turn on or off at full or intermediate settings. 

Fully insulated. Makers last list price 14.50. Brand new and 

fully guaranteed. 
OUR PRICE £2.95 Post 35p. 

Ar.ei tv.tilabla 0.6 hours. 

CASSETTE RECORDER MOTOR ONLY. 6 Volt 

Will replace many types. Ideal for models. 11.25 ' 

PLANK ALUMINIUM CHASSIS Id s.w.g. 21in. sides 6 x 

n 4, 7010; 9 x ciin 90p; 10 x 7in 11.15; 12 n. £1.35; 14 

Ain £i.50; 16 x bin. 11.45; 12 x,3in. 87p; 16 e 10in. 

f1 .70. 
ALUMINIUM PANELS 18 s.w g. 6 x 4in 15p; 8 x bin. 25p: 
14 x 8in. 25; 10 x 7in. 30p; 12 x 5in. 30p; 12 x 8in. 40p: 
16 x fite 45p: 14 a 9in. 50p; 12 x 12in. 55p; 16 x 10in. 

75p 

1 'inch DIAMETER WAVECHANGE SWITCHES 45p, EA. 

2 p. 2 -way, or 2 t 6 -way. or 3 p. 4 -way. 
1 t.1 2 -way. or 4 p. 2 -way or 4 p. 3 -way. 

TOGGLE SWITCHES .1 25p dp. dl, 30p 

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

Ideal for Mike. Tape P.U., Guitar, etc. Can be used with Battery 

9-12v. tr H.T. line 200-300V. D.C. operation. Size 15" x 11" x 

Response 25 c 4s. to 25 Kds. 26 db gain. 

n use with valve or transistor equipment. Post 

fill instructions supplied. Details S.A.E. £1.45 30p 

NEW TUBULAR ELECTROL`ÇI'ICS CAN TYPES 

71350V 200' 750/25V 18p 
4'350V 201, 500'75V 20p 
87350V 220 100+100;2/5v 65p 
16,'350V 30p 150+200'275v 70p 
32/500V 50p 8+8'450V 50p 
75125V 10p 8+16/450V 50p 
00/50V 1O0 16+1ú'450V 50p 
100/25V 10p 32+37/350V 5010 

16m-16-+ 16/275v 45p 
50.50/300V 500 
32+32/450V 75y 

100+50+50/350V 851, 

32.32+32/350 75p 
900MFD/350V 95p 
4700/63V 959 

LOW VOLTAGE ELECTROLYTICS 
22,25.50.68.150.470.500.680.1500.2200,3300, 
n fil all 6 volt 100 ea. 
22. 25. 68, 100. 150. 200. 220. 330, 470. 680. 1000, 
1500 2200, infd all 10 volt 10p ea. 

220, 330, 1000, 4700, rnfd all 4v. 10o ea. 

1, 2, 4. 5, 8. 16, 25. 30, 50. 100. 200mF 15V 10p. 

500n1F 12V 151, , 25V 20p ; 50V 30p. 
1000mF 12V 2010. 25V 35p, 50V 47p 100V 70p. 

2000r0F 6V 25p , 25V 4210 . 50V 57p ; 4700/63V 95p. 

7500mF 50V 62p , 3000inF 25V 47p ; 50V 65p. 

5000n1F 6V 25p , 
12V 42p . 25V 75p ; 

35V 85p 50V 95p. 

500V-0001 to 0.05 4p . 0.1 1 Op ; 0.25 12p , 0.47 25p. 

CERAMIC 1 pF to 0.01 tnF, 5p. Silver Mica 2 to 5000pF, 5p. 

PAPER 350V-0.1 7p, 0.5 18p, 1mF or 2mF 150V 15p. 

MICRO SWITCH single pole changeover 20p. 
MICRO SWITCH sub min 25p. 
TWIN GANG. "0-0" 208pF+176pF. 11.50. 
Slow motion drive 365pF+365pF with 2510E+250E, 50P; 

5001tF standard tain gang 75p. 120 PF twin gang 50p. 

ELAC 9 x 5in. HI-FI SPEAKER. TYPE 59RM. 
THIS FAMOUS AND WIDELY USED UNIT 

11OW 
AVAILABLE AT BARGAIN PRIC 

0 WATT, 8 OHM, CERAMIC MAGNETS £3.45 

NEON PANEL INDICATORS, 250V AC/DC Amber, 30p 

RESISTORS. 5w.,1w 2011,. 2p. 2w. 8p. 10 to 10M. 

HIGH STABILITY, w. 2', 10 ohms to 6 meg., 10p. 

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

WIRE -WOUND RESISTORS, 5 watt, 10 watt, 15 watt, 
10 ohms to 100K. 12p each, 2w 0.5 ohm to 8.2 ohms 15p. 

TAPE OSCILLATOR COIL. Valve type 35p. 
FERRITE ROD 8" x 5" 200 6 x x 20p, 3 x 5" 10p. 

MAINS TRANSFORMERS SopPOSh 

200-O.250V BOmA 6.3, 2A 12.95 
250 0.250 8OroA. 6.3v 3.5a, 6.3v 1 a or 5v 2a £4.60 
350-0.350 80mA. 6.3v 3.5a, 6.3v 1 a or 5v 2a. £5.80 
300-0300 120mA. 6.3v 4a C.T.; 6-3v 2a £7.00 

MIDGET 220e 45ttrA. 6.3v 2a. 2l x 2 a a tin. f 1.40 

HEATER TRANS, 6.3v 3 amps £1.45 }amp. 95P 

GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 

at 2 amp 3 4, 5. 6. 8, 9. 10, 12, 15, 18, 24 and 

30v 
£4.60 

t amp 6. 8, 10, 12, 16. 18, 20, 24, 30, 36, 40, 48, 60 
14.60 

2a, 6, 8. 12. 12. 16, 18, 20. 24. 30, 36, 40, 48, 60 £7.00 

3a. 6. 8, 10. 12. 16, IB. 20, 24. 30. 36, 40. 48 60 18.70 

5a. 6. 8. 10. 12, 16, 18, 20, 24. 30, 36. 40, 48, 60 £11.25 

5 8. 10 16v a C2. 6-0-6v 500mA Cl. 9v la £1 

12v 300mA.11. 12v 500mA 11. 12v 750mA £1. 

40v 2a tapped 10v or 30v £2.50 20v 3a £2. 

40v 3a 12.50. 22-0-22v 4a D.C. 13.45. 
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v 

150w 15; 200w 16, 400w 17, 500w E8. 

CHARGER TRANSFORMERS. Input 200'250v 
for 6 or 12v 1 a -a £2.75 4a £4.60. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12v mamas 1 }a 40p, 2a 55p, 4a 85p. 

R.C.S. STABILISED POWER PACK KIT 

All part. i 1rlmling printed circuit and instructions to 

hnikl this unit. Voltages available'. 6v, 7.5v, 9v. 12v. 

Up to 100mA output. 
Pl ta';i' Stale voltage regUlreti. £2.95 45 

R.C.S. 3 WAY CROSSOVER 
Coomloitt wi0a 12ft twin lead fitted with din speaker plug. 

Ready assembled with leads for speakers, bass, mid and 

twe ter. Crossover frequencies -950 cps and 

3 000 cps. For systems up to 25 watts. £2.20 

VOLUME CONTROLS 

5K iihrn5 a. -' P.Aeg. LOG or 

I IN L'S 2011 D 35p 
STEREO L'S 55p. O.P. 75p 
Edge FtK. S P Transistor 25p 

80 ohm Coax 8p yd. 

BRITISH AERIALITE 
At HAXIAL AIR SPACED 
40yd l'3 6Oyd 14.50. 
FRINGE LOW LOSS per 
Ideal 625 and colour. 1 5 p yd 

VVImm'w,,,nl,I controls I in mitan. 3 watts. 10 ohms to 100K 

Ryaldi n1ä,1" with king spindles ;in. dia 85p ea. 

DUAI CONCENTRIC POT 500k LOG + 500k LIN D.P. 

nwit-h Inner snìndl,.3;m our r spindle 25ín. 75p. 

E.M.I. 131 x 8in. 
SPEAKER SALE! 
With tweeter f5.25 A 1 I crossover, 10 
watt. State 3 or 8 ohm Post 4510 

wí11 versos 
Ill r,on1 

R,e,Snittt f7.95 
With flared tweeter cone and ceramic 
magnet. 10 watt 8 ohm. 

£3.45 Bass ras. 45-60 cps. 

Flux 10,000 gauss Post 45p 
15 watts single cone model £6.60 

Bookshelf Cabinet 
11tnel wood front 16 x 10 x 9in. Teak Veneer Post 759 

£6.95 

R.C.S. 10 WATT 
AMPLIFIER KIT 

t, ema ...-a 

This kit is suitable for record players, tape play back, 
guitars, electronic instruments or small P.A. systems. 
Two versions are available. A mono kit or a stereo kit. The 

mono kit uses 13 semiconductors. The stereo kit uses 22 
semiconductors with printed front panel and volume, 
bass and treble controls. Spec. 10 watts output into 8 

ohm, 7 watts into 15 ohms. Response 20 cps to 30K/cs. 
Input 100 rnV high imp. Size 9}in x 3in a tin. 

Mono kit f12.50 Stereo kit £20 45p t 

I OUDSPEAKERSPM. 3 ohms, 7 x4n. £1.25 6jj'in £1.50; 
A x n 11 60; 8in 11.75; 10 x bin £1.90; 10in. £2.00. 
SPECIAL OFFER LOUDSPEAKERS, All Brand New. 

3 oho 2;in, lift 3}m, 5in. 8 ohm, 25in; 25m; 5 x 3in; 

t. 15 ohm, 3t n- 51n, 6 x 4in 5 x 3in; 7 x 4in; 8 x 5in. 

25 ohm, 2; n, 3in, 5 x 3in, 35 ohm, 3in; 5in, 

80 ohm, 2lin; 2 lin. 120 ohm. 3in. £1.25 EACH 

LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt 

with Tin long threaded bush for wood panel 
travelling 75p r 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS, 8in. 

diameter 4W 12.50, 10in. diameter 5W £2.95; Post 25p. 
12in. diameter, 6W 13,50, 3 or 8 or 15 ohm models. 
'SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2-16Kc/s 10W 8 ohm or 16 ohm £3.60, 
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 8 ohm £4.00 
TWO WAY 3.001 cps CROSS OVERS 3, 8 or 15 ohm £1.90 
3 -WAY CROSSOVER 850 cps and 3000 cps (25 wan) £2.20 

GOODMANS CONE TWEETER 
18,000 cps. 25 watts. 8 ohm. Price £3.60 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

l'8v I. a lion 
i 

rver 250 hrs continuous on SP2 battery, 

fully tidiustable swing and speed Ideal displays teaching 

drectro magnetism nr for metronome; strobe etc. 95p. Post 20p 

WEYRAD TYPE COILS 
P5o/1AC 60u RA7W 85p I win Gang 11.50 

P50/2CC 401, OPT 1 65p Printed 
P50/3CC 40p LFDT4 ' 65p Circuit 8510 

COAXIAL PLUG 10p, PANEL SOCKETS 10p. LINE 18p. 

OUTLET BOXES, SURFACE MOUNTING 25p. 

BALANCED TWIN RIBBON FEEDER 300 ohms, 7p yd. 

JACK SOCKET Std. open -circuit 15p, closed circuit 23p, 

Cl trnme Lear) Socket 45p. Phono Plugs 10p. Phono Socket 8p. 

JACK PLUGS Std, Chrome 20p, 3.5mrn Chrome 15p, DIN 

SOCKETS Chassis 3.pin 10p. 5.0in 10p, DIN SOCKETS 

Leal 3 -pin 1Sp, 5 -pin 15p. DIN PLUGS 3 -pin 18p, 5 -pin 

25p VALVE HOLDERS Si,. CERAMIC 10p, CANS 5p. 

R.C.S. 100 WATT VALVE 
AMPLIFIER CHASSIS 

Professional r n+l tnodei. Four inputs, Treble, Bass, Master 

Volume Controls. Ideal disco. P.A. or groups. 

S.A.E. fur details. 5 speaker o 
outputs. very robust job. f 85 plus £ 1.50 cary. 

NEW 'DISCO 100 WATT' 
Al I. tIIRPOSE AMPLIFIER CHASSIS 

rum,' 4 ,-nn an. s,.uarate volume 'treble Carr 11 

aal li t ta ,I. l,',,i disco or slave amplifier r.hassis. 

£55 

RADIO COMPONENT SPECIALISTS 
Minimum post 30p. Access and Barclaycard welcome 

Components Lists 10p. Cash price includes VAT 

337 WHITEHORSE ROAD, 

CROYDON, SURREY. 

Open 9-6 Wed. 9-1 Sat. 9-5 (Closed for lunch 1.15-2.30) 

Rail Selhurst. Tel. 01-684 1665 

APRIL 1976 
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E1I1I4IEl]IJIItJ!i 
BRAND 

NEW1(TRANSISTORS)FULLY GUARANTEED 
Type Price Type Price Type Price 
AC117K '0.30 
AC126 .0.18 
AC126 '0.14 
AC127 .0.11 
AC128 .0.11 
AC128K '0.28 
AC141 '0.19 
AC141K 0.80 
AC142 -'0.19 
ACI42K '0.28 
AC1.53K 0.24 
qC176 0.11 
AC176K 0.28 
AC180 0.20 
ACI8OK 0.30 
AC181 0.20 
ACI81K 0.30 
AC187 0.17 
AC187K 0.23 
AC188 0.19 
AC188K 033 
AD140 '0.49 
AD142 0.56 
AD143 0.49 
AD149 0.46 
AD150 0.86 
AD161 0.38 
AD162 0.38 
AD161 & 
AD162 (MP) 

0.89 
AF114 0.22 
AF115 0.22 
AF116 0.22 
AF117 0.22 
AFI18 0.32 
AF124 0.28 
AF125 0.28 
AF126 '0.26 

AF127 
AF139 
AF178 
AF179 
AF180 
AF181 
AF186 
AF239 
AL102 
AL103 
BC107 
BC10$ 
130109 
BC118 
BC114 
130115 
BCu6 
BC117 
BC118 
BC119 
BC120 
BC137 
BC139 
BC140 
BC141 
BC142 
BC143 
BC145 

-BC147 
BC148 
BC149 
BC150 
BC151 
130152 
BC153 
BC154 
BC157 
BC158 
BC159- 

'0.26 
0.31 ' 0.51 
0.51 
0.51 
0.51 
0.51 
0.38 
'0.75 

0.75 
0.08 
'0.08 
"0.08 
0.10 
0.16 
0.16 
0.18 
0.19 
0.09 

0.31 
0.81 

0.18 
0.41 
0.31 
'0.31 
0.31 ' 0.31 

0.48 
0.09 
0.09 
0.09 
0.19 
0.20 
0.18 
0.29 
0.20 
0.11 
0.11 
0.11 

BC160 '0.40 
B0161 0.61 
BC167 0.10 
BC168 0.10 
BC169 0.10 
BC169C 0.10 
BC170 0.09 
BC171 0.09 
BC172 0.09 
130173 0.09 
130174 0.15 
130175 0.22 
130177 '0.18 
80178 0.18 
BC179 '0.18 
BC180 0.25 
130181 0.25 
BC182 0.09 
BC182L 0.09 
BC183 0.09 
BCI83L 0.09 
130184 0.09 
B0184L 0.09 
BC186 0.29 
BCI87 0.29 
BC207 0.11 
BC208 0.11 
BC209 0.12 
BC212 0.10 
BC212L 0.10 
BC213 0.10 
BC213L 0.10 
80214 0.10 
BC214L 0.10 
BC225 0.28 
130226 0.38 
130251 0.10 
BC301 0.28 
B0302 0.26 

Type 
BC303 
BC304 
BC327 
BC238 

BC3338 
BC440 
BC460 
BD115 
BD116 
BD121 
BD123 
BD124 
BD 131 
BD132 
BD133 
BD135 
BD136 
BD137 
BD138 
BD139 
BD140 
BD155 
BD175 
BD176 
BD177 
BD178 
BD179 
BD180 
BD185 
BD186 
BD187 
BD188 
BD189 
BD 190 
BD 195 
Bb156 
BD197 
BDI98 

Price Type 
'0.31 
'0.37 
0.12 
0.12 
0.12 
0.12 

0.31 
0.37 
'0.83 
'0.81 
'0.81 
0.87 
0.70 
'0.38 
0.40 
O 0.67 
0.41 
0.41 
0.48 
0.51 
0.68 
0.81 

0.81 
* 0.81 
'0.81 
0.87 
'0.87 

0.71 ' 0.71 
00.87 
0.87 
0.71 
0.71 
'0.77 

0.77 ' 0.87 

0 . 
'0.92 

BD199 
BD200 
BD205 
BD206 
BD207 
BD208 
BDY20 
BFI15 
BF117 
BF118 
BFI19 
8F152 
BF153 
BF154 
BF 155 
BF156 
BF 157 
BFI58 
BF159 
BF173 
BF176 
BF179 
BF ISO 
BF181 
BF194 
BF195 
BF196 
BF197 
BF198 
BFI99 
BF257 
BF258 
BF259 
BF262 
BF283 
BF270 
BF271 
BF272 
BF273 

Price Type Price Type Price 
0.98 
"0.98 
0.81 
0.81 ' 0.98 ' 0.98 

1.02 
"0.15 
0.48 
'0.71 

0.71 
0.58 
0.48 
0.48 

00.71 
0.49 
00.58 

0.58 
0.81 

'0.15 
0.38 

'0.31 
0.31 
'0.31 

0.10 
0.10 
0.92 
0.12 
0.12 
0.12 
0.28 

"0.36 ' 0.46 
0.58 
0.56 

"0.38 
0.31 

0.81 
0.38 

BF274 0.36 
BFX29 0.25 
BFX84 *0.19 
BFX85 0.25 
BFX86 0.22 
BFX87 0.22 
BFX88 00.22 
BFY50 0.13 
BFY51 0.13 
BFY52 0.13 
BFY53 0.13 
BSY19 '0.16 
B.SX20 0.18 
BSY25 0.18 
13SY26 0.18 
BSY27 0.18 
BSY28 '0.18 
BSY29 '0.18 
BSY38 0.19 
BSY39 '0.19 
BSY40 0.29 
BSY41 '0.29 
BSY95 0.13 
A.SY95A "0.13 
BUIOfr "1.90 
M.1FS21 0.68 
MJF.2955'0.88 
M.IE3055'0.67 
MJE3440'0.51 
MPF102 '0.28 
MPF104 0.28 
MPFI05 *0.28 
0019 0.38 
0020 '0.80 
0022 0.47 
0023 '0.49 
0024 0.57 
0025 0.39 
0026 0.38 

(1028 0.80 
0029 *0.80 
0035 '0.45 
0036 0.01 
0041 . 0.20 
0042 0.26 
0044 '0.18 
0045 '0.13 
0071) 0.10 
0071 0.10 
0072 0.15 
0074 0.15 
(7(:75 '0.18 
0076 0.18 
0077 00.28 
0081 0.18 
0081D 00,18 
0082 0:18 
0082D 0.18 
0083 0.20 
00139 0.20 
00140 0.23 
00109 '526 
00170 0.26 
00171 0.28 
0020) 0.28 
0021)1 '0.29 
0C202 0.29 
0C20:7 0.28 
0C204 00.28 
00205 *0.38 
OCP71 0.44 
ORP12/ 
NSIA9310.48 
ORP60 0.41 
ORP6I 0.41 
TIP29 00.40 
TIP30 0.45 
TIP31A '0.52 

UNTESTED PAKS 
Pak No. Description 
U 1 120 Glase Sub -min. General purpose Germ, diode 
U 4 30 Germanium transistors like 0081, AC128 
U 5 60 200mA sub -min. silicon diodes 
Ul l 20 PNP Sil. planar trans. TO -5 like 2N1132, 2N2904 
U15 20 NPN Sil. planar trans. TO -5 like 2N896, 2X697 
019 20 Silicon NPN transistors like BC108 
U26 30 Fast switching silicon diode@ like 1N914 MicroMin. 
U29 10 1 Amp SCR's TO -5 can. up to 600 CRS/25.600 
U32 25 Zener diodes 400mW DO -7 case 3-33 volta mined 
U36 20 Silicon planar NPN transistors TO -5 BFY50/61/52 
U45 7 3A SCR. T066 up to 600 PIV 
U46 20 Unijunction transistors similar to TIS43 
U48 9 NPN Sil. power transistors like 2N3055 

Code No's mentioned above are given u a guide to the type 
of device in the Pak. The devices themselves are normally 
unmarked. 

Price 
0.60 

0.80 
0.60 
0.60 
0.60 
0.60 
0.60 

[1.20 
0.60 

0.60 
[1.20 
0.60 

[1.'20 

DIODES 
Type Price Type Priée Tvpe Prier Type Prie. 
BA100 0.19 BB104 0.15 0A10 00.14 0A91 0.07 
BA116 '0.21 BYI00 .0.16 0A47 '0.07 OA95 '0.07 
BA126 00.22 BY126 0.15 0A70 00.07 0A200 0.07 
BA148 0.15 BY127 .0.16BY128 

00.58 0A79 00.07 0A202 0.07 
BA154 0.12 BY164 0.61 0A81 0.07 18914 0.08 
BA156 0.14 B81 0.43- 0A85 0.09 1N916 00.08 
BA173 0.16 0A90 0.07 184148 0.06 

* SIL. G.Pa DIODES 

Type Price Type Price Type Price 
TIP32A 0.00 281308 "0.24 2N2925 0.16 
TiP41A 0.66 2N1309 '0.24 282926G 0.09 
TIP42' '0.72 281613 0.16 282926Y 0.09 
TIS43 0.26 281711 '0.1.8 2829260 0.08 
UT46 '0.20 2[42147 *0.73 2N292611 0.07 
ZTX107 0.07 282148 0.58 2N2926B 0.07 
ZTX108 0.07 282218 0.18 2N3853 0.15 
ZTX109 0.07 2N2218A 0.19 283054 0.40 
ZTX300 0.07 282219 0.18 2N3055 0.40 
ZXT500 0.09 282219/ 00.19 2N3402 0.21 
2N696 0.10 2N2220 0.22 2N3403 00.21 

0.11 282221 "0.18 2N3404 e0.29 
2N698 2N2222 '0.18 283405 0.43 
2X699 Ó.908 2N2368 0.18 2N3614 00.89 
28706 '0.08 2N2369 0.12 2N3615 '0.78 
2N706A '0.09 2N2369A 0.12 2N3616 "0.78 
2N708 0.11 282646 00.34 2N3646 0.09 
2N914 0.15 2N2904 0.14 , 283702 0.09 
28918 0.81 282904A 00.18 2N3703 0.09 
281131 0.18 282905 00.18 2N3704 0.08 
281132 0.18 282905A '0.18 2N3705 0.08 
2N1302 '0.15 2N2096 0.12 2N3706 0.08 
28131)3 0.15 282906A 0.14 283707 0.08 
281304 '0.18 282907 00.15 2N3708 0.08 
281355 0.18 282907A 0.18 2N3709 0.08 
281306 0.21 21,12923 0.15 283710 0.09 
281307 '0.21 2N2924 0.16 2N3711 0.09 

V.A.T. CHART 
Please add 8% tó prices 
marked *. Remainder add 
357'.. Do not add V.A.T. to 

prices marked t 

:I00mW 40 PIV (min) SUB -MIN FULLY TESTED 
Ideal for Organ builders 

30 for 50p. 100 for £1.50. 500 for £5. 1000 for £9. 

TRIACS 

2 Amp 
6 Amp 
10 Amp 

Case 100V 200V 
1'05 0.31 0.51 

Toss 00.51 0.81 
Tí48 ' "0.77 0.92 

400V 
0.71 
"0.77 

'61.12 

GP300 
115 WATT SILICON TO3 METAL CASE 
Vcbo 100V. Vceo 60V, IC, 15A, Hfe, 20-100 suitable 
replacement for 2N3055 BDY11 or BDY20. 

1-24 25-99 100. 
'6íp '48p .46p 

GP Switching Trans 
Tí18 SIM. TO 2N706/8 BSY27/28/95A 
All usable devices. No open and shorts. 
ALSO AVAILABLE IN PNP similar to 2N2906, BCY 70 
20 for 6íp, 50 for '21, 100 for :1.80, 500 for 68, 1000 
for 0614. 
When ordering preens stere NPN or PNP. 

THYRISTORS 
PIV 0.6A 0.8A IA 3A 5A 6A 7A 10A I8A 30A 

TO18 TO92 TO5 T088 T068 T084 T048 T048 T048 T048 
10 '0.13 0.15 
20 0.15 0.18- 
30 *0.19 0.22 
50 0.22 '0.28 0.20 0.26 00.38 '0.38 

100 *0.25 '0.30 0.26 00.26 00.48 0.48 
150 0.31 '0.38 
200 *0.38 0.44 0.25 

"0.30 
0.39 

800 - - "0.58 

"0.30 '0.50 00.50 
0.39 0.55 0.57 
"0.48 00.89 0.69 
0.85 '0.81 0.81 

0.48 '0.51 "0.54 '61.18 
0.51 0.57 0.58 041.43 

0.57 0.62 0.62 41.63 
0.82 00.71 0.77 41.79 
0.78 '0.99 0.90 - 
'0.92 '61.22'21.39 24.07 

JUMBO SEMICONDUCTOR PAK 
Transistors -Germ. and Silicon. Rectifiers -Diodes Triace- 
Thyriators-I.C.'s and Zener@. ALL NEW AND CODED. 

APPROX 100 PIECES ONLY 61.85 

SILICON RECTIFIERS 

ZENER DIODES 
FULL RANGE IN STOCK 

2-33 Volta 
400 mw 8p 1.5 w l7p 10 w a30p 

PIV 

50 
100 
200 
400 
600 
800 

1000 
1200 

300mA 750mA 
(D07) (SO 18) 

' 0.05 0 0.08 184001 
* 0.06 *0.07 1144002 
* 0.08 ' 0.09 IN4003 
* 0.07 0.14 IN4004 

0.08 ' 0.18 I84005 
* 0.11 * 0.18 1N4006 

0.13 ' 0.28 IN4007 - *0.32 

tAmp 
Plaetic 

* 0.06 
0.06 
0.07 
0.08 
0.09 

*0.10 
0.11 

1.6 Amp 3Amp lO Amp 30 Amp 
(SO 16) (SO 10) (SO 10) (TO 48) 

* 0.07 
0.09 

* 0.12 ' 0.14 
* 0.16 
0.18 

+0.23 ' 0.28 

0.14 
=0.18 
' 0.20 

0.28 
0.33 

* 0.35 
* 0.44 
*0.54 

.0 .21 
*0.23 
*0.35 
*10.42 
O :0.51 
*0.60 
0.69 

*0.56 
00.69 

*61.25 
'61.25 
*,61.76 

* 61.94 
*:62.31 

62.88 

HANDBOOKS 
TRANSISTOR DATA BOOK 
DTE 1 227 Pages packed with information on 
European Transistors. Full specification in- 
cluding outlinee. Price 942.95 each 
TRANSISTOR EQUIVALENT BOOK 
BPE 75 256 Pages of crase references and 
equivalents for European, American and 
Japanese Transistors. This is the most corn. 
prehensive equivalents book on the market 
today and has an introduction in 13 language.. 

Price 042.88 each 
DIODE EQUIVALENT BOOK 

'DE 74 144 Pages of croon references and equiv- 
alents for European, American and Japanese 
diodes, Zeners, Thyristors, Triers, Diem and 
L.E.D.'o. 

Price 961.9$ each 
THE WORLDS BROADCASTING 
STATIONS 
WAS 75 An up to the minute guide for those 
interested in DX -Mg. Contains all the world'. 
broadcasters on SW. MW and LW, ae well as 
European FM/TV stationo.Price 963.56 each 
TTL DATA BOOK 
DIC 75 Now complete Data book of 74 eerie. 
TTL (7400-74132). Covering 13 main manu- 
facturers in the U.S.A. and Europe, this book 
gives full data as well as equivalents. 

Price 9:3.74 each 

A full range of technical books available on 
request. 

P&P 
Postage & Packing add 25p 
unless otherwise shown. 
Add extra for airmail. Min- 

imum order £1.00. 

B/-P.4/ff 
P.O.. BOX 6 WARE HERTS 
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COfl?ONENTS 
ALUMINIUM BOXES 

No. Length Width Heigh Price 

32 54"' x 24" x 

BA3 44" x 2 " x 1 ' *0.45 
BA4 51" x 4" x 1 " *0.54 
BA5 4' x 2 " x *0.45 
BA6 3" x x 1" *0.39 
BA7 7" x 5" x 21" *0.79 
BA8 8" x 6" x *1.02 
BA9 6" x 4" x 2" *0.85 
(Each complete with }" deep lid &' screws) 

PLEASE ADD 20p POSTAGE AND 
PACKING FOR EACH BOX 

COMPONENTS 
CARBON RESISTOR PAKS 

These Pairs contain a range of Carbon 
Resistors, assorted into the following 

groups: 
R1 50 Mixed 100 ohms -820 ohms 

1/8th W_._._._..._..........._.........._........_..OrSO 
R2 50 Mixed 1K ohms -82K ohms, 

1/8th W_.._...___ _...,...,0.60 
R3 50 Mixed 10K ohms -82K ohms 

1/8th W_..._......___....__.._..___..__x0.00 
R4 50 Mixed 100K ohms -820K ohms 

1/8th W....._......._.........._.._.___._...._0.80 
R5 30 Mixed 100 ohms -820 ohms 
1 _........._.._._..__.___.........._._..__...0,80 
R6 30 ixed 1K ohms -8.2K ohms 

W._ ................._.._..__......___..__........_.0.60 
R7 30 Mixed 10K ohms -82K ohms 

W..._.......___..-.._.._..._...._._.._....0.80 
R8 30 ixed í00K ohms -820K ohms 

THESE ARE UNREPEATABLE PRICES 

REPANCO CHOKES & COILS 
RF Chokes CHt 2.5mH 0.27 

CH3 - 7.5mH 0.29 
CH5 1.5mH 0.26 
CH2 5.0mH 0.28 
CH4 10mH 0.31 

COILS DRX1 Crystal set 0.29 DRR2 Dual 
range 0.42 

Add 8% V.A.T. to all prices 
marked * 

Remainder add 25% 

PLEASE NOTE THE 
ABOVE DIRECTIONS V.A.T. 

Pak 
No. Qty Description Price 
Cl 200 Resistors mixed values, approx. 

count by weight 
C2 150 Capacitors mixed values approx. 

count by weight ..0.80 

C4 75 1/8th width Resistors mixed 
preferred values. ..0.60 

C5 5 Pieces assorteti Ferrite Rods 
0.60 

C7 1 Pak Wire 50 metres, assorted 
colours.. *0.80 

CB 10 Reed Switches .*0.80 
C9 3 Micro Switches.._._....__. *0.80 
C10 15 Assorted Pots & Pre-Sets._.0.80 
C12 30 Paper Condensers preferred types 

mixed values_.. 0.80 
C13 20 Electrolytics Trans. types.......0.80 
C14 1 Pack assorted Hardware - Nuts 

Bolts, Grommets, etc......... *0.80 
C16 20 Assorted Tag Strips & Panels 

0.80 
C19 2 Relays 6-24V Operating........0.00 
C20 Sheets Copper Laminate, approx. 

200 sq. ins *0.80 
Please add 20p poet end packing on all 
component packs, plue a further 10p on 

pack nos. Cl. C2. C19 & C20 

COMPONENT PAKS 

CARBON POTENTIOMETERS 
Log and Lin 

220K, 470K, 
1M, 2M2. 
VC1 Single Less Switch 020 
VC2 Single D.P. Switch 0 40 
VC3 Tandem Less Switch 0 80 
VC4 1K Less Switch 0.20 
VC5 100K Log anti -Log 0.80 

HORIZONTAL CARBON PRESETS 
0.1 Watt 0.09 each 

100. 220, 470, 1K, 2.2K, 4.7K, 10K, 22K. 
47K, 100K, 220K, 470K, 1M, 2M. 4.7M. 

REPANCO TRANSFORMERS 
240V. Primary. Secondary voltages available 
from selected tappings. Up to 50V and 

25V -0-25-V. 
Type Amps Price 

MT/5001f 
£3.00 045p 
£4.00 0.48p 

MT/50/2 2 '£5.00 O.80p 

AVDEL BOND 
SOLVE THOSE STICKY 
PROBLEMS! with 

CYANOCRYLATE C2 ADHESIVE 

The wonder bond which works in 
seconds. Bond plastic, rubber, transis- 
tors, components permanently, 

immediately! 
OUR PRICE ONLY 70p* 

For 2gm phial 

. COILS FORMERS & CORES 
NORMAN 1" Cores & Formers .... 0.07p 
1" Cores & Formers O.O9p 

SWITCHES 
DP/DT Toggle 0.28p SP/ST Toggle 0.22p 

FUSES 
11" and.20mm, 100mA, 200mA, 250mA, 

500mA, 1A, 1.5A, 2A QUICK BLOW 
*0.05p each 

Anti -serge 20mm only *0.08p each 

VEROBOARDS 
VB1 containing approx. 50 sq. ins. various 

sizes all 0.1 matrix *0.60p 
VB2 containing approx. 50 sq. ins. various 

sizes all 0.15 matrix *0.80p 

CABLES 
CABLES per metre 
CP 1 Sinple lapped screen *0.08 
CP 2 Twin Common Screen *0.11 
CP 3 Stereo Screened *0.12 
CP 4 Four Core Common Screen*0.21 
CP 5 Four Core Individually 

Screened *0.28 
CP 6 Microphone Fully Braided 

Cable *0.11 
CP 7 Three Coré Mains Cable *0.11 
CP 8 1isiein Oval Mains Cable *0.08 
CP 9 Speaker Cable *0.06 
CP 10 Low Loss Co -Axial *0.14 

AUDIO LEADS 
S221 5 pin DIN plug to 4 phono plugs 

length 1.5m ......................._...._..._._.__ 1.08 
S222 5 pin DIN plug to 5 pin DIN socket 

length 1.5m.. ..88p 
S237 5 pin DIN plug to 5 pin DIN plug, 

mirror image length 1.5m..,..._,,.£1.20 
S238 2 pin DIN plug to 2 pin DIN socket 

length5m..._......._........._.._.._._._:_......_88p 
S270 2 pin DIN plug to 2 pin DIN socket 

length 10m........._.._._._ ..................:.........1300 

S271 5 pin DIN plug to 2 phono plugs con- 
nected to pins 3 & 5 length 1.5m7Op 

5275 5 pin DIN plug to 2 pnono sockets 
connected to pins 3 & 5 length 
23cm.._......._......_.._ ........................_............ p 

S318 5 pin DIN socket to 2 phono plugs 
connected to pins 3 & 5 length 

23 cm.._.._.._._._...._.._._.._..._ ...................._86 

5404 Coiled stereo headphones extension 
cord extends to 7m .................._.....£1.40 

S217 3 pin DIN plug to 3 pin DIN plug 
length 1.5m. 80p 

S219 5 pin DIN plug to 5 pin DIN plug 
length1.5in ....................-"_.......................BOp 

5474 3.5nun Jack to 3.5mm Jack length 
1.5mm..._......_......_ 

Jack............................._.....8 

p 

S600 5 pin DIN plug to 3.5mm con- 
nected to pins 3 & 5 length 1.5m80p 

S700 5 pin DIN plug to 3.5mm Jack con- 
nected to pins 1 & 4 length 1.5m80p 

P&P 

Postage & Packing 
add 25p unless 
otherwise shown. 
Add extra for 

airmail. 
Minimum order £1.00 

ANTEX Equipment 
SOLDERING IRONS 

X25. 25 watt.._..,......_.._._ .:............._._..._*£2.45 
Model G. 18 watt .__....__...._..._....._......_ *£2.70 
CCN 240. 15 watt_......_..____....__._._.. *£2.90 
SK2. Soldering Kit__......_...._._....._._.._.._*E3.90 

BITS 
102 for model CN240 aÿ" *42p 
104 for model CN240 "_...._..._...._..__ *42p 
106 for model CN240 
1100 for mode CCN2444444DDDDDD ii33.. *42p 
1101 for mode 
1102 for mode CCN240___.__.__*12p 
1020 for mode G240 4" **42p 
102f for mode 
1022 for mode G240 ...___...:_._._*42P 
50 for model X25 4" ' *44p 
51 for model X251 '_.__._._..___._.._._*44p 
52 for model X25 %"......._...__.._._....__._.*44p 

BIB ACCESSORIES. 

ELEMENTS 

Model EG 240...._._ ................._.__...........___*f1.36 
Model ECCN 240 .*£1.56 
Model EX 25__.....___......_...._._.__..__._..*f1.20 

SOLDERING IRON STAND 
ST3 Suitable for all models ..... _.___.*£1,10 
Antex heat shunt__ .. *10p 

REF 'D' 2 Hi-Fi Cable & Flex Tidy_.._*34p 
REF 'J' Tape Head Cleaning Kit.._.._.._.. 

p 
ModelREF 

WireFI 

72p 
HCStrioppper._.__:_._......___*£1.00 

REF 23}" Tape Editing Kit..._.._....._*C1.80 
REF 241 ' Cassette Editing Kit.._......*£1.84 
REF 29A Salvage Cassette *44p 
REF 32A Stylus Balance. ..£1.28 
REF 33 Splicing Tape ,*38p 
REF 36A Record & Stylus 

Cleaning Kit *32p 
ELF 41 8 -Track Cartridge Head Cleaner 88p 
Model 42 Groov-Kleen ...............................*C1.84 

REF 42/S Roller & Brush for REF 42 &*04000 

REF 43 Record Care Kit_ 
REF 45 Auto Changer Groov-Kleen *98p. 

REF 46 Spirit Level 2720 
REF 48 Record Dust -Off. *2130 
REF 52A Cassette Tray 2640, 
REF 53 Hi-Fi Stereo Test Cassette.*£2.40 
REF 56 Hi-Fi Hints & Tips Book. -.._*48p 
Model 60 Groov-Kleen.. *£1.72 
REF 60/S Replacement Brush Velvet Ppd 

and Base Sticker for Model 60.__. *24p 
REF 62 Cassette Head Cleaner (Liquid) 48p 
REF 71 Record 'Dust Off' (Displays of 

REF 71A Record 'Dust Off' (Bubble Pack) 
p 

*f1.W 
REF 75 lodava Record.. 
REF 76 Stylus Cleaner.. _ *'ó8-p 
REF 78 Cassette Fast Hand Winder...*98p 
REF 83 Cassette Title & Container Labels 

120 & 101.. *38p 

PLUGS &SOCKETS 
PLUGS Price 
PS 1 D.I.N. 2 Pin (Speaker)... .... ....._.0.10 

PS 3 D.I.N. 4 Pin- _....._._.._..........__._0.14 
PS 4 D.I.N. 5 Pin 180°.._..._.__.____.0.15 

5 D.I.N. 5 Pin 240°_._____._.._.._0.16 
6 D.I.N. 6 Pin__..._....__ .................._.._.0.18 
7 
8 Jack 2.5mm Screened 0.17 
9 Jack 3.5mm Plastic.. ..... ...._.__.0.11 

10 Jack 3.5mm Screened. -.--.-0.17 
11 Jack Plastic......_........._..._.._.....0.14 
12 Jack " 
13 Jack tereo Screened -_.__..__0.33. 
14 Phono_......_.._.._..._..._........_ .............._0.09 
15 Car Aerial -0.14 
16 Co-Axial ..............._...._.............._....._._..0.14 

PS 
PS 
PS 
PS 
PS 
PS 
PS 
PS 
PS 
PS 
PS 
PS 

PS 21 
PS 22 
PS 23 
PS 24 
PS 25 
PS 26 
PS 27 
PS 28 
PS 29 
PS 30 
PS 31 
PS 32 
PS 33 

INLINE SOCKETS 
D.I.N. 2 Pin ISoeakerl._-0.13 
D.I.N, .3 pin 0.19 
D.I.N. 5 Pin 180°. _0.19 
D.I.N. 5 Pin 240°. 0.19 
Jack 2.5mm Plastic 0.16 
Jack 3.5mm Plastic 0.16 
Jack "" Plastic ........................... 0.28 
Jack " Screened 0.32 
Jack Stereo Plastic_..........._.__.._...0.28 
Jack Stereo Screened.__........_.....0.36 

Car Aerial. 0.20 
Co -Axial. _0.20 

SOCKETS 
PS 35 D.I.N. 2 Pin (Speaker)___.....__.0.07 
PS 36 D.I.N. 3 Pin_......._......__....._._._..__.0.09 
PS 37 D.I.N. 5 Pin 
PS 38 D.I.N. 5 Pin 240°. 0.10 
PS 39 Jack 2.5mm Switched -_____0.11 
PS 40 Jack 3.5mm Switched_.. _0.11, 
PS 41 Jack } Switched _0.19 
PS 42 Jack Stereo Switched...... ---.0.28 
PS 43 Phono Single..... _.0.07 
PS 44 Phono Double .0.09 
PS 46 Co -Axial Surface :_.0.09 
PS 47 Co -Axial Flush. 0.19 

C280 
CAPACITOR PAK 

FANTASTIC VALUE 

ONLY£1.20 

Containing 75 of the C280 range of capaci- 
tors assorted values between .01/aF to 
2.2p4 F. Complete with idyntification chart. 13.0. BOX 6 WARE HER TS 

1TORA1/E... 
INSTRUMENT CASES 

RECORD CASES 
7 in. E.P. 1 Be" x 7" if 8" (50 records) *£2.48 
12 in. L.P. 31" x 7g" x 121" (50 records) 

-*£3.30_ 
CASSETTE CASES AUDIO ACCESSORIES Holds 15. 10" z 31" x 5". Lock and handle -\ -*£1.50 

8 -TRACK CARTRIDGE CASES CROSSOVER NETWORK 

Holds 14. 13" x 5" x 6". Lock and handle K4007 1/P Impedance 8 ohms. Insertion 
*£2.20 (2 -way Loss 3dB. Crossover Frequency 

Holds 24. 131" x 8" x 51". Lock and handle 3KHz 
-*í3.20 PRICE: £1-.12 

lin 2 sections, 
ides 
Black 

an 
Vdinylbezel) covered top and 

s 

No. Length Width Height Price 
BV7 x 5e" x 2" *£1.28 
BV2 11" x 8' x 3" *£1,82 
BV3 
BV4 

6" x 4$" 

9" x 5 "' 
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Designed by 

TEXAS f ; 

Featured by PRACTICAL WIRELESS 

SOLE U.K. DISTRIBUTORS - HENRY'S 

Build the Texan stereo amplifier, then you can be doubly proud F For a start, 
you'll own a superb home entertainment 
unit. And have had all the pleasure of 
doing it yourself, with the Henrys kit. 

Look at the Texan specification 
Incorporating fully integrated stereo preamp 
and power amp, with 6IC's, t0 transistors, 

6 rectifiers and zener diodes. Plus stabilised, 
protected lliglass fib sa; ers 
low -field low-linemintanforer all 
facilities and controls. Slim design, chassis 
141" x 6.52" overall. 20 watts per channel 
RMS, less than 0.1% distortion at 1 kHz. 

* Can be built Stage by stage 
Ask for leaflet 20. * Everything necessary 
supplied. Full after sates service 
and guarantees. 

Builtandtested 
£45.00 inc.VAT 

+£1.00 p8p. 

THE NATURAL FOLLOW-ON -THE TEXAN FM TUNER KIT! 

KIT PRICE 

£25.95 
Inc. VAT + 

60p p&p. 

Build the matching Texan stereo tuner !Features 
advanced varicap tuning. Phase lock loop decoder 
Professionally designed circuit. Everything you need is 
in the kit. From the glass fibre pcb to the cabinet itself. 
Excellent spec : 2.5 uV aerial sensitivity. 500 mV ou put 
(adjustable). Tuning range 87-102 MHz. Mans powered..-- 

Built and tested £30.95 inc. VAT+50p p&p. 

VIDEO SPORT 
. all the electronic excitement 

you could wish for! 
GEß An up-to-the-minute game. Plugs 

into your own TV aerial socket 
10. SGO Switch on. And you're away! 
EppY Choose your game - football, tennis 

p1ß tEP orhole-in-the-wall.Absolutely 
t safe. For you. Your childrec.And 

G1F your TV. Mains powered. 
List Price £42.50 

inc. VAT+ 
HENRY'S PRICE -ONLY £29.50 50p p&p, 

WHATEVER YOU DO, DON'T FORGET 
YOUR LATEST 

HENRY'S CATALOGUE! 
For this new edition, we have made 
hundreds of changes and additions. 
It has over 200 pages, containing 
virtually everything for amateurs and 
professionals. And you'll have no 
bother at all finding everything you 
want, because there's a complete 
alphabetical index as well as a section 
index. Together, they put you right on 
course for the items you need. From 
Sinclair projects to educational kits. 
Oscilloscopes to panel meters. Coils to 
capacitors. Transistors to valves. 
Loudspeakers to microphones - all at 

competitive prices. Over 200 
LV pages of vital statistics - just for 

you! So send now lot your cop' 

20p Carr/pack 

Oyer 5000 items inside! 
copy contains 

a £ree 
50p voucher,Every 

ëmsny new 

OVer 200 
Pages, 

FREE to.Educational Establishments when 
ordered on official headed notepaper. 

II NRÿs SELF-SERVICE 
CENTRES404 309 EDGWARE and ea ,,i,.o LONDON W2 . cal 

404/6 EDGWARE ROAD, LONDON W2 01-402 8381 
a " 

LOWER SALES FLOOR, 231.TOTTENNAM CT. RD., LONDON W1 01-636 6681 

NEW 94/96 UPPER PARLIAMENT STREET, NOTTINGHAM. 0602-40403 
MIDLANDS 

ALL MAIL TO HENRY'S RADIO, 303 EDGWARE ROAD, LONDON W2 

) 

muumuu 

"I MADE IT MYSELF" 
Imagine the thrill _you'll (eel ! I nar;iue hoW impressed \s 
people will he When they're hearing a progranime on a 
modern radio you ruade }'ourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn - and pave the nay it) a 

new, better -paid career! No dreary ploughing through page 

after page of dull facts and figures. With this fascinating 
Technatron Course, you learn by building! 

You build a modern Transistor 
Radio . . a Burglar Alarm. You 
learn Radio and Electronics by doing 
actual projects you enjoy - making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast ',Ind easy to learn this 
way. Because learning becomes a 

hubby! And w lit a profitable hobby.. 
Because opportunities in the field 
of Radio and Electronics are growing 
faster than they sari find people to 
611 the robs! 

No soldering - yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than sou ean imagine, 
you pick up the technicaul know 
how you need. Specially prepared 
step-by-step lessons show y ou how 
to read circuits - assemble compon- 
ents - build things - experiment. 
You enjoy cscry 'MIMIC of it! 

You get everything you need. 
Tools. Components. Even a versatile 
M ultimeter than sue teach you how 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can esen pap- Ibr it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know- now, 
no matter what your background 
or education, well teach you. Step 
by step, in simple easy -to -understand 
inguage, you pick up the secrets 

of radio and electronics. 
nu become somebody who makes 

things, not Just another of the 
millions, who 'don't understand. 
.And you could pane the svay tO a 

great new career, to add to the 
thrill and pride you receive when 
you look at what you base achieved. 
Within weeks you could hold in 
your hand your own transistor 
radio. .And after the course yot 
can go on to acquire highpowerec 
technical qualifications, because our 
famous courses go right up to City 
& Guilds levels. 

Send now for FREE 
44 -page book - see how 
easy it is - read what 
others say! 
Find ,rut more r10,..! This is the 
gateway to a thrilling new career, 
or a wonderful hobby you'll enjoy 
for years. Send the coupon now. 
There's no o51 ig;n Lin. 

POST 

TODAY FOR 

FREE BOOK 

To: ALDERMASTON COLLEGE 

DEPT. CRE 16, READING RG7 4PF 
Also at our London Advisory Office. 4 Fore Street 
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01-628 2721 
res. I a 1,55 10 know more aapltt your course crease Sena 
me free details-plus your big, 76 -page cook that tells 
about ail your courses. 

CRE 16 

NAME 

ADDRESS 

POSTCODE BIET' 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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Videomaster 
urge all good electronics 

enthusiasts to play the game 
The best thing about the Videomaster 

Home T.V. Game Mk. Ill is that the sheer 
pleasure of building it is immediately followed 
by the excitement of playing three fascinating 

games.. 
The famous Videomaster is now 

available for you to make. It plugs into any 

standard UHF 625 line TV set. and it shouldn't 

take you longer than a few hours to build. 

POST TODAY TO: 

VicJeomgster Ltd 
119 120 Chancery Lane, London WC2A 1QU 

In detail ... The Videomaster Mk. Ill has eleven 
integrated circuits ... four transistdrs .. . 

eleven diodes ... is easy to build ... with no 

alignment necessary because with ready -built 
and tested transistorized UHF modulator, is 

complete with all parts ... including fully 
drilled and prepared p.c.b.... handsome plastic 
box ... control leads ... complete step by step 
assembly instructions ... Runs on a PP7 9 volt 
battery ... and has logic and analogue "state 
of the art" circuitry all with National Semiconductors 
CMOS devices ... with full specification. 

The cost? Only £1 9.95 (+ VAT) 

Please send me (insert no.) Videomaster Mk. Ill kits at £21 55 ea Inc VAT P & P 

I enclose my cheque/money order for £ . 

Tick if VHF Modulator required -CI extra 

CM> 

NAME 

ADDRESS 

L ALLOW 14 DAYS FOR DELIVERY 
Reg. No. 1115532 

R E/4 
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THE ABOVE KIT IS AVAILABLE 
AS SEPARATES 

£ p p&p 

Kit Complete as above 30.26 1.00 
Mk.11 Drill Stand 3.76 35 
Mk.11 Drill Only 8.00 35 
Flexible Shaft 5.00 25 
Transformer 5.50 62 
S.30 Kit (30 tools) 16.00 75 
S.10 Kit (10 tools) 12.50 55 

(Any Quantity) 

Replacement accessories ....40p each 15p 
Circular Saw Blade Sets (4) £2.40 15p 
Spare Collets £0.40 15p 
Spare Chuck & 3 Collets £2.50 15p 

ALL ABOVE PRICES INCLUDE V.A.T. 

S.A.E.OR 
ILLUSTRATED LEAFLET 

& ORDER FORM 

PRECISION PETITE LTD 

119a High Street 

Teddington, Middx. 

Tel: 01-977 0878 

Have pleasure in introducing 
their Precision Tools from 

France for all types of 
electronic design and 

development & professional 
or amateur 

> ......, 

532 RADIO & ELECTRONICS CONSTRUCTOR 

www.americanradiohistory.com



L 

Ifilf,y mot 
D/AÄ-A-POMPONENr 

These days you can Dial -a -Van, Dial -a -Recipe, Dial -a -Pop 
Tune, even Dial -a -Wine. But Home Radio Components Ltd. 
have been offering such a service for years! Those of you 
who already own one of the renowned Home Radio Com- 
ponents catalogues already know all about it. For the benefit 
of those who are still struggling along without one, here is 

how you set about it. 

1. Purchase a Home Radio Components Catalogue. 
(See details further on). 

2. Join the HRC Deposit Account scheme, by simply sign- 
ing the simple form enclosed in the catalogue. 

3. Send it to HRC with your deposit. The deposit is half of 
whatever credit you require; i.e. if you want £10.00 you 
send £5.00. 

4. You will receive back: a copy of your Agreement, 
special Order Forms, pre -paid envelopes for sending 
them, a Record Card on which to note your spending, 
and simple instructions to enable you to use the service 
to best advantage. 

Now you are all set to dial your component orders any hour 
of the day, any day of the year - including Sundays, 
holidays, even Christmas Day. You have your own exclusive 
telephone number, which after business hours is connected 
direct to an answerphone. 

Like the idea? Then send for your Home Radio Catalogue 
straight away. It costs only 54p plus 45p postage and pack- 
ing, and it contains 6 vouchers each worth 5p when used as 

so can soon 30p of your investment. 
Moreover, if you join the Deposit Account scheme you will 
receive a new catalogue free whenever it is reprinted. It's 
hardly surprising that ove& thousand customers are already 
using this simple method of buying their components. Try it 
now - you'll never regret it. Send 99p by cheque, Postal 
Order or Giro with the coupon below, and soon you'll be 
twirling your telephone dial whenever you urgently want 
some parts! 

Today's finest Components 
C The price of 99p applies a 

only to customers in the 54P plus.45p POST $ PACKING 
UK and to BFPO Addresses. .-- 

r 

' 

Please write your Name and Address in block capitals 

NAME 

ADDRESS 

I HOME RADIO (Components) LTD'., Dept. RC j 
234-240 London Road, Mitcham, Surrey CR4 3HD 

Regd. No. 912966, London 

9Ue 

HOME RADIO (Components) LTD. Dept. RC, 234-240 London Road. Mitcham, CR4 3H0. Phone: 01-848 8422 
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AMBIPHONIC 
ADAPTER 

The adapter described here and in next month's 
concluding article extracts the difference signal 
from a stereo system and produces from this two 
rear channels in anti -phase, each with its own 
volume and bass and treble tone controls. The 
result is an added ambience which adds richness of 
sound to many stereo recordings. 

Although two channel stereo has been the standard 
form of high fidelity audio reproduction for many 
years now, its replacement by four channel reproduc- 
tion, or `quadrophonics' as it is. isually called, seems 
inevitable. There are several. four channel systems 
currently being marketed, ranging from the RCA CD - 
4 system, which provides four discrete channels, to in- 
expensive ambiphonic systems which in their most 
basic form merely consist of an ordinary stereo 
system with an extra pair of speakers connected 
across the positive (i.e. non -earthy) output -terminals. 

For anyone wishing to get started with simple low 
cost four channel equipment, ambiphonic equipment 
provides the obvious starting point. This type of 
equipment will synthesize four channel operation 
from any stereo programme. In the writer's opinion it 
also gives a superior performance when used with four 
channel SQ matrix encoded material, such as a CBS 
SQ disc. 

PRINCIPLE OF OPERATION 
The simplest set-up for ambiphonic listening is 

shown in Fig. 1. The stereo outputs are fed to the left 
and right hand front speakers in the usual fashion. 
Two extra speakers are positioned in the rear corners 
of the room and are connected across the positive out- 
puts of the amplifier with the phasing shown. (The 
plus and minus signs at the speakers indicate phasing; 
the cone of any speaker moves in the same direction 
relative to its magnet when the signal voltage at the 
terminal with the plus sign is positive.) 

This arrangement forms the basis of much of the 
four channel audio equipment which is available at 
the time of writing. The present article will describe 
an adapter which, together with an extra pair of 
speakers, will convert any existing two channel stereo 
system, to four channel .ambiphonic operation. 

Part 1 

By R. A. Penfold 

Stereo amplifier 

Fig. 1. A basic ambiphonic arrangement incor- 
porating a standard stereo amplifying system 

As with ordinary stereo, speaker phasing is very im- 
portant. The right front speaker is in phase with the 
right rear one, and the left front speaker is in phase 
with the left rear one. 

To elaborate this point, consider a signal from the 
amplifier right hand output only. As the positive left 
hand output is conveying no signal it will act as an 
earth for the rear speakers. Both right hand speakers 
have their positive terminals connected to the positive 
right hand amplifier output, and are therefore driven 
in phase. The left rear speaker is connected in the op- 
posite phase, and is driven out of phase with the other 
two speakers. 
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The use of a ready made case gives the com- 
pleted ambiphonic adapter an attractive and 

striking appearance 

With a 'signal being supplied from the left hand 
channel output only, the two left hand speakers will 
be driven in phase and the right rear speaker in anti - 
phase. 

The signal developed across the two rear speakers is 
known as the `difference signal', since it is equal to the 
difference between the two amplitude levels at the 
positive outputs. Thus, if at a given instant the left 
hand output is at +6 volts and the right hand output is 
at +4 volts, 2 volts are developed across the rear 
speakers. 

If, on the other hand, the left hand output is at -6 
volts and the right hand output is at +4 volts, 10 volts 
are developed across the rear speakers. This is an im- 
portant point to bear in mind, as it shows how out -of - 
phase signals at the outputs cause a large amplitude 
signal to be developed across the rear speakers. 

If identical in -phase signals are produced at the 
amplifier outputs, then no signal is developed across 
the rear speakers as, obviously, the difference in the 
two output amplitudes is zero. 

In a practical situation the signal appearing across 
the rear speakers is quite simple to visualise. Signals 
which appear in the middle of the stereo sound stage 
are produced by feeding in -phase signals of equal 
amplitude to both front speakers. These will cancel 
out as far as the rear speakers are concerned, and so 

will not be reproduced at the rear. 
Sounds which are to one side of the sound stage are 

produced by feeding in -phase signals to the front 
speakers, but at a greater amplitude on the side to 
which the sound is to be offset. The further the sound 
is offset, the greater the inequality in favour of the 
side from which the sound must seem to originate. 
Therefore, the further a signal is offset to one side, the 
louder it appears in the rear speakers. 

AMBIENCE SIGNALS 
The effectiveness of the system is mainly due to 

what are often termed `ambience signals'. Ambience 
signals are not signals travelling direct from the 
source of sound to the recording microphones but are 
random sounds produced by reflections from the 
walls, ceiling and objects in the concert hall or studio, 
these then returning to the recording area where they 
are picked up by the microphones. 

The ambience sounds can often be heard quite 
clearly when a recording is played in mono or stereo, 
but they do not sound very convincing as they come 
from the front, along with the main signal. When 
listening in a concert hall, these sounds would be 

mainly heard coming from the rear, sides and above 
the listener. It must be emphasised that the ambience 
signals are not so delayed as to appear as distinct 
echoes of the main sound; they are delayed only frac- 
tionally and are detected subconsciously rather than 
by the conscious mind. 

Ambience signals give a good concert hall a very 
rich sound which is lacking when a two channel stereo 
or mono recording is played in a room of normal 
domestic dimensions. Some of this richness of sound 
can be recovered by using four channels. In the am- 
biphonic arrangement (sometimes called the Baffler 
configuration after its originator) the ambience 
signals will be reproduced by both the front and the 
rear speakers. These signals will, of course, be phased 
quite randomly. Some will be in phase to some degree 
in both channels, and will contribute only a small 
signal for the rear speakers. But other signals will be 
out of phase, and will be reproduced more loudly from 
the rear. This can give a very realistic effect, and is 
what enables the system to work as well as it does. 

As is to be expected, the simple arrangement of Fig. 
1 has limitations. The most obvious one is that there is 
a tendency to have the front speaker volume at the 
normal stereo setting, augmented by the rear 
speakers. There is therefore increased loading on the 
amplifier, which can cause problems unless the equip- 
ment is normally used well within its maximum 
ratings. Again, unless one amplifier output connection 
is common to both channels, the arrangement will not 
work at all! 

Another drawback is the lack of individual level 
controls for the front and rear speakers, as the stereo 
amplifier volume control will govern both front and 
rear volume levels. There is no means of balancing the 
rear speakers, either. Thus, any differences in the ef- 
ficiencies of the front and rear speakers, and between 
the two rear speakers, will result in unbalanced 
reproduction. 

Simple resistive volume controls consisting of low 
value variable resistors in series with the rear 
speakers and, possibly, the front speakers are feasible 
but not attractive. Amongst other things, they can 
reduce speaker damping by the low output impedance 
of the amplifier and introduce losses in efficiency. 

All these disadvantages can be overcome by using 
four power amplifiers, one for each speaker, and by 
obtaining the difference signal at a low power level. 
Volume and even tone controls for the rear channels 
then present no problems whatsoever. 
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Fig. 2. A differential amplifier, as here, can be 

employed to produce difference signals for the 
rear speaker channels 

DIFFERENTIAL AMPLIFIER 
An obvious method of obtaining out -of -phase 

difference signals is to use a differential amplifier. 
Fig. 2 shows the basic circuit diagram for an amplifier 
of this' type. 

The two transistors are normally biased so that 
they have equal collector currents under quiescent 
conditions. If a signal is fed to TR1 base via Cl, TR1 
will operate as a common emitter amplifier, and an 
amplified and inverted signal will appear at its collec- 
tor. Its emitter will also follow the input signal 
voltage, and will be in phase with the input signal. The 
signal at TR1 emitter is applied to the emitter of TR2, 
causing TR2 to operate in the common base mode. A 

common base amplifier does not invert the signal it 
handles, and so the input signal at TRI base appears 
amplified and in phase at TR2 collector. 

A similar process takes place if an input signal is 
applied to TR2 base via C2. In this case an amplified 
inverted signal will appear at TR2 collector and an 
amplified in -phase signal at TR1 collector. 

If identical in -phase signals are fed to the bases of 
both transistors, there will be no variation in the 
collector current of either. This is because the two 
emitters will follow the signals and will maintain the 
same base -emitter current in both transistors. The 
two in -phase inputs thus cancel each other out and 
produce no output signals at the collectors. 

Equal out -of -phase input signals will produce an 
exactly opposite effect. The input at TR1 base will 
appear inverted at its collector and that. of TR2 base 
inverted at TR2 collector. Furthermore, the signal 
amplitude at each collector will be double the 
amplitude given if the signal had been applied to only 
one base. 

The same phase relationships as occur in the am- 
biphonic arrangement of Fig. 1 are given if the left 
rear signal is taken from the transistor to which the 
right hand input signal is applied, and the right rear 
signal is taken from the transistor to which the left 
hand input signal is applied. The difference signals 
are, this time, obtained at a low power level and are 
then fed to the rear speakers via power amplifiers. 

PRACTICAL CIRCUIT 
The practical circuit of the ambiphonic adapter is 

given in Fig. 3. In this, TR1 and TR2 form the 
differential amplifier, and the input signals, obtained 
from a stereo amplifier, are applied to their bases via 
the pre-set potentiometers VR1 and VR2. These 
potentiometers are adjusted to balance the input 
signal levels. 

R6 and R7 form a potential divider which provides 
base bias for TR1 via R1 and for TR2 via R5. This 
method of base bias supply offers more reliable 
results than does the use of a separate bias network 
for each transistor. The junction of R6 and R7 is 

bypassed to chassis by way of C2. 
There is no need to use matched transistors for TR1 

and TR2, but they should be from the same gain 
group. Transistors from the highest gain group 
(BC108C) are to be preferred as these will give the 
lowest noise and distortion figures. 

The signal at TR2 collector couples via C4 and 
volume control VR3 to the left rear channel amplifier. 
That at TR1 collector passes to an identical circuit for 
the right rear channel. Only the left rear amplifier is 

illustrated in Fig. 3. 
The signal at the slider of VR3 passes next to the 

passive tone control network around VR4 and VR5, 
which provide bass and treble cut and lift. The output 
from the tone control network is then fed to IC1, an 
LM380N integrated circuit a.f. amplifier in 14 pin 
dual -in -line. This particular i.c. requires few external 
discrete components to make up a working amplifier. 
C9 and C12 are the input and output d.c. blocking 
capacitors respectively. C10 decouples the supply to 
the pre -amplifier section of the i.c. whilst C11 and 
R11 ensure stable output loading. C13 is the main 
supply bypass capacitor for both channels. 

A maximum output power of about 3 watts r.m.s. 
per channel is possible, but the i.c.'s, as used in the 
present design, are only provided with sufficient heat - 
sinking to sustain a continuous output of about 2 

watts r.m.s. There is little risk of the i.c.'s being 
damaged through overheating, however, as the 
LM308N has internal thermal shutdown circuitry. It 
also has output short-circuit protection. In a practical 
situation the integrated circuits will not, in any case, 
be called upon to handle continuous high amplitude 
sine waves. 

The layout of the printed boards on the chassis 
inside the case 
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Fig. 3. The circuit of the ambiphonic adapter. The two inputs for the differential amplifier are taken from a 

stereo amplifier. The volume control, tone control and amplifying circuit for the other channel is identical to 
that shown here 

COMPONENTS 

Resistors 
(All fixed values ; watt 5%) 

R1 39k 
R2 5.6kû 
R3 3.3kû 
R4 5.6kQ 
R5 39kn 
R6 39kc 
R7 27kû 
R8, R8a 15k 
R9, R9a 1.5kû 
R10, R10a 6.8kí2 
R11, Rlla 1012 
R12 2.2kû 
VR1 22kSI pre-set potentiometer, 0.1 watt horizon- 
tal (see text) 
VR2 22kû pre-set potentiometer, 0.lwatt horizon- 
tal (see text) 
VR3, VR3a 47kû potentiometer, log 
VR4, VR4a 47k12 potentiometer, linear 
VR5, VR5a 47k1) potentiometer, linear 
VR6 2.2k12 pre-set potentiometer, 0.1 watt 
horizontal (see text) 

Capacitors 
Cl 1012F electrolytic, 16 V. Wkg. 
C2 10µF electrolytic, 16 V. Wkg. 
C3 10µF electrolytic, 16 V. Wkg. 
C4, C4a 10µF electrolytic, 16 V. Wkg. 
C5, C5a 0.01µF plastic foil 
C6, C6a 0.1µF plastic foil 
C7, C7a 0.0022µF plastic foil 
C8, C8a 0.022µF plastic foil 
C9, C9a 0.47µµ..F type C280 (Mullard) 
C10, ClOa 10/./F electrolytic, 16 V. Wkg. 
C11, Clla 0.068µF type C280 (Mullard) 
C12, C12a 1,000µF electrolytic, 10 V. Wkg. 

C13 100µF electrolytic, 25 V. Wkg. 
C14 2,200µF electrolytic, 25 V. Wkg. 
C15 150pF polystyrene 
C16 1,000µF electrolytic, 25 V. Wkg. 

Transformer 
Tl Mains transformer, Douglas type MT112 (see 
text) 

Semiconductors 
IC1, ICla, LM380N 
IC2 723C 
TR1 BC108 (see text) 
TR2 BC108 (see text) 
TR3 2N3055 
D1 1N4002 
D2 1N4002 

Switch 
S1 (a) (b) d.p.s.t. rocker (see text) 

Neon 
NE1 Panel mounting neon assembly, 240V a.c. 

Sockets 
5 -way DIN socket 
2 -off 2 -way DIN speaker sockets 

Miscellaneous 
Case, Contil MOD -2 size C (Doram) 
6 -off control knobs 
TO -3 insulating kit (for TR3) 
Mains lead and plug 
Materials for printed circuit boards 
Grommet, wire, nuts, bolts, etc. 
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A power output of 2 watts per channel for each rear 
speaker is quite adequate for use with most domestic 
hi-fi stereo systems as the rear speakers are called 
upon to handle less output power than the front 
speakers. 

The unweighted noise level is better than -60dB, 
and distortion is only about 1% with an output of 2 
watts r.m.s. into an 8ü speaker, as measured at 1kHz. 

It will be evident that some of the components in 
Fig. 3 are duplicated in the amplifier for the right rear 
channel. These components are identified in the Com- 
ponents List and layout diagrams by the addition of 
the suffix 'a'. Thus, the right rear volume control is 
designated VR3a. 

POWER SUPPLY 
A regulated mains power supply is employed for 

both channels, and the circuit for this is given in Fig. 
4. The centre -tapped secondary of transformer T1 
connects to the full -wave rectifier given by D1 and 
D2, with C14 functioning as reservoir and smoothing 
capacitor. The voltage across C14 is then applied to 

E 

T1 

e 

Rear view, showing the input and output 
sockets and the mains lead 

IC2, which is a 723C regulator in 14 pin dual -in -line. 
The external transistor, TR3, passes the relatively 
high currents drawn by the amplifiers. VR6 is ad- 
justed to give an output of 16 volts, and C16 provides 
final smoothing for the supply. 

A very well smoothed and regulated supply results, 
the hum content on the output being extremely low. 

The mains transformer is a Douglas type MT112. 
This has a 0.5 amp secondary with the following con- 
nections: OV, 12V, 15V, 20V, 24V and 30V. The 
centre -tap connection in Fig. 4 is made to the 15V tap, 
and the OV and 30V taps connect to D1 and D2. No 
connections are made to the unused taps, which are 
not shown in the diagram. The transformer may be 
obtained from A.S.P. Ltd., Simmonds Road, 
Wincheap, Canterbury, Kent. The neon indicator, 
NE1, is a neon assembly, complete with integral series 
resistor, which is intended for operation at 240 volts 
a.c. The mains on -off switch, S1 (a) (b), is a d.p.s.t. 
rocker switch (non -illuminated) which is retailed by 
Doram Electronics. 

2N3055 
Lead -outs 

R12 e 

VR6 1 

o C16 

i 

Fig. 4. The power supply section of the adapter unit. This employs a standard i.c. voltage regulator circuit 

+16V 
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Fig. 5. Drilling and cutting details for the front 
panel. The two outside dimensions are ap- 

proximate 

44 

CASE 
The adapter is made up in a ready made case. This 

is a Contil MOD -2 case, size C, and is also available 
from Doram Electronics. It is supplied complete with 
an aluminium chassis. 

The drilling and cutting out required on the front 
panel is shown in Fig. 5. This is quite straightforward 
apart from the aperture required for Si. The dimen- 
sions needed here are shown in inches in the diagram, 
and it may be noted that Doram Specify 28.2 by 
22.3mm. As can be seen from the photograph of the 
front of the unit, the longer dimension is horizontal. 
The aperture can be cut out by means of a fretsaw or a 
miniature round file, and the panel, being p.v.c. 

The chassis is fitted at the lowest level 
available 

covered aluminium, is quite easy to cut. The cut-out 
should be made to just less than the required dimen- 
sions, and it is then carefully filed out to precisely the 
correct size. The switch clips into the cut-out and so it 
is essential that the latter be accurately dimensioned. 

There is a choice of five levels at which the chassis 
can be mounted. For this project it is mounted at the 
lowest level. 

Before fitting the chassis, two rectangular cut-outs 
need to be made along its front edge, one to give 
clearance for VR3a, VR4a and VR5a, and the other to 
give clearance for Si. The dimensions can be taken 
from the components themselves. The four short 
edges of the cut-outs, at right angles to the chassis 
front edge, are made with a hacksaw. The cut-out edge 
lines parallel to the front edge are then deeply scored 
in the aluminium with a sharp modelling knife. The 
two metal sections to be removed are next, in turn, 
repeatedly bent up and down along the scored lines 
until the metal fatigues and the sections break off. 

Four holes are required in the rear panel for the 

Part of the front of the chassis is cut away to 
give clearance for the control potentiometers 

sockets and the grommet for the mains lead. Looking 
directly at the rear panel the holes take, from left to 
right, the right rear speaker socket, the left rear 
speaker socket, the input socket and the mains lead 
grommet. The speaker sockets are 2 -way DIN, and 
the input socket 5 -way DIN. The socket bodies, and 
the mains lead, should be just above the surface of the 
chassis. The positions of the holes can be adjudged 
from the photograph of the adapter rear. 

NEXT MONTH 
Constructional details will be completed in next 

month's concluding article. The full Components List 
accompanies the present article, and any outstanding 
points about the parts employed will be dealt with 
next month. 

(To be concluded) 
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NEWS AND 
VEROWIRE 

Vero Electronics Limited announce the introduction 
of a further addition to their range of systems for 
breadboarding and prototype work. 

The new system has been designed for the inter- 
connection of components on a very high density. The basis of the system is a self -fluxing polyurethane 

coated wire which is housed in a special pen dispenser and used to connect from one position on a circuit board to another. The wire thickness is 38 AWG with an insulation thickness of .0005mm giving a proof 
voltage of 600 Volts DC. 

The wire which is used to make the interconnec- 
tions is held neatly in position on the circuit board by the use of moulded wiring combs. These not only re- 
tain the wire, but are also used in routing from one point to another. 

The principle of use is to mount all components on 
to the circuit board deforming the individual legs of 
I.Cs through 120° with a special deforming tool. This more positively enables the wire to be wrapped 
around them. All wiring is then carried out, the wire 
being held in position by wrapping one or two turns of it around the component. The wires are then soldered 
permanently in position without the necessity for the 
insulation to be pre -stripped merely by using a 
temperature controlled miniature soldering iron. 

The photograph illustrates the component parts of an introductory kit which is now available for ap- 
proximately £15. It consists of a wiring pen, a number 
of spools of wire, wiring combs and terminal pins 
together with a lead deformation tool, inspection 
glasses and cutters. 

TELEPHONE CENTENARY 
EXHIBITION 

A Telephone Centenary Exhibition was open- ed, at the Science Museum, to the public on March 10, exactly a hundred years after Alex- ander Graham Bell shouted into a crude transmitter "Mr. Watson - come here - I want to see you", and Mr. Watson obeyed. 
The first part of the exhibition deals with Bell's early life and how he came to make his invention. The establishment of the telephone in Britiain is then shown and the final section of the exhibition shows some of the major technological developments in telephony. Historical exhibits include part of the radio transmitter that provided the first transatlan- tic telephone link. 

JONELLE CASSETTE 
TAPES 

Department Stores of the John Lewis Partnership 
have now introduced their own brand Jonelle cassette 
blank tapes at competitive prices. 

The Jonelle C60 costs 39p and lasts 2 x 30 minutes 
approximately; and the Jonelle C90 costs 49p and lasts 2 x 45 minutes approximately. 

Both are supplied in snap -back cases and are com- plete with an index card. 
The cassettes are made in England using tape made 

by a large West German manufacturer. 
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 COMMENT 
WHEATSTONE-THE VERSATILE INVENTOR 

In the article "The Wheatstone Telegraph" by D. P. Newton 
which appeared in our June 1975 issue, our contributor pointed 
out that Wheatstone did not invent the Wheatstone Bridge, for 
which he is mostly remembered nowadays, although he populariz- 
ed its practical effect. 

Another of our contributors, George Short, made the same point 
in a BBC science programme when describing some of the in- 
genious experiments Wheatstone conducted. 

If you had been in London in 1821, you might have come across 
a strange demonstration, in a musical instrument maker's shop in 
Pall Mall, said George Short. From the ceiling was suspended a 
Greek lyre. It emitted, as if by magic, the sounds of music. 

The demonstration was a trick, of course. The music was in 
reality played by musicians in the room above. But it was a scien- 
tific trick, based on observations of the efficiency with which 
sound vibrations can be conducted from one place to another 
through something metallic - in this case, through the brass wire 
hanging from the ceiling, which really went through the ceiling to 
the sounding board of a piano upstairs. The `lyre' was a sort of 
loudspeaker. 

Wheatstone, in his teens, had repeated experiments on sound 
vibration made originally by the German, Chladni, and improved 
on them, devising a technique which demonstrated how in- 
struments emitting the same note can nevertheless have a 
different timbre. 

Unknown to Wheatstone, the Danish physicist Oersted had 
already done this. The two men met when Oersted came to Lon- 
don and heard about the "Enchanted Lyre." They became 
friends, and Oersted publicised Wheatstone's work in lectures in 
Paris. Other friendships came, too, notably with Michael Fara- 
day, and it is not entirely surprising that Wheatstone, at the age of 
32, became professor of science at London University. 

He had passed the intervening years in amateur research into 
acoustics, devising an experiment to measure the speed of elec- 
tricity, and inventing various musical instruments, including one 
which became popular - the concertina. 

CASSETTE IN 

HUMBER BRIDGE 

FOUNDATIONS 

Derek Ratcliffe, BBC Radio Humber- 
side producer, with the cannister con- 
taining the Scotch High Energy 
cassette which has been placed 150 
feet down in the foundations of the 
Humber Bridge, the world's longest 
single -span structure. 3M's cassette 
contains a recording about the bridge 
produced in 1972 by BBC Radio 
Humberside. 

JOHNSONS RADIO 
Messrs. Johnsons Radio, of 17 Solitaire Avenue, 
Worcester, formerly of Shaw Street, Worcester, wish 
to express their apologies to those of our readers who 
were inconvenienced in the latter part of last year by 
delays in executing orders. 

The delays were due to exceptional circumstances 
quite outside their control. We understand that orders 
are now processed normally. 

4 Channel Stereo Mixer 
In the Veroboard layout diagram for this design, 
appearing on page 411 of the last February issue, the 
negative leads of Cll and Cl la should connect to X2 
and X15. Due to R1, R4, R7 and R10, the pre- 
amplifiers are susceptible to noise on the positive 
supply rail; should hum be troublesome C14 may be 
increased to 2,000uF and C15 to 1,000uF. 

N 

"1 said the volume is too High. " 
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SUGGESTED CIRCUIT H 305 

NOVEL 
TRANSISTOR 

c), GAIN METER 
By 

It is helpful, especially when dealing 
with batches of surplus or ex - 

equipment transistors, to have a 
means of measuring common emitter 
current gain, or HFE. Ideally, a device 
for measuring HFE requires a meter to 
indicate base current and a second 
meter to indicate the consequent 
collector current. The collector current 
divided by the base current then gives 
the HFE figure at the particular con- 
ditions under which the measurements 
are made. 

It is possible to dispense with the 
meter which indicates base current if 
the supply potential is constant. 
The base current is passed via 
a series resistor and, when the value of 
this is known, the base current flowing 
though it can be readily calculated. A 
meter to indicate collector current is 
still nevertheless required. Typically, 
the collector current meter may con- 
sist of a 0-10mA movement but such 
instruments are nowadays becoming 
more and more expensive when 
purchased new. 

The current gain meter to be 
described employs a novel approach 
which dispenses with a current in- 
dicating meter in the collector circuit 
of the transistor under test, replacing it 
with a relatively inexpensive relay. 
The base current of the test transistor 
is gradually increased by advancing a 
variable resistor until the relay 
energises. The HFE of the transistor 
being checked may then be read from 
a scale fitted to the variable resistor. 
The overall accuracy of the gain 
readings thus obtained can be of the 
order of 10%, which is sufficient for 
most home -constructor applications. 

The use of a relay as a collector 
current monitor is admittedly un- 
usual, and it might be considered that 
most relays could not be relied upon to 
energise always at a specific coil 
current. However, the particular relay 
model recommended for the circuit 

has an extremely simple construction 
with an almost friction -free pivot for 
the armature, whereupon the current 
at which it energises becomes a func- 
tion of the air gap between the ar- 
mature and the core prior to operation 
and the tension imparted by the ar- 
mature retaining spring. These two 
factors are unlikely to alter in the short 
term and should remain constant over 
long periods if the relay is enclosed in a 
case which prevents the ingress of dust 
and dirt. Practical checks by the 
author have shown that the relay 
always energises at a precise current 
and that there is no change in the value 
of the energising current if its direction 
is reversed after a period during which 
the relay has been held energised. 
There would appear in consequence to 
be little remanent magnetism in the 
relay armature, yoke or core, and the 
relay can be employed to monitor the 
collector current of both n.p.n. and 
p.n.p. transistors without polarity 
switching for its coil. 

BASIC CIRCUIT 
The basic circuit for the transistor 

gain meter is illustrated in Fig. 1. 
Here, a variable resistor is connected 
between the upper supply rail and the 
base of the test transistor, and it in- 
serts a resistance R. The voltage across 
the variable resistor is equal to the 
supply voltage minus the voltage 
dropped in the base -emitter junction 
of the transistor, and we shall refer to 
this as VR. The collector of the test 
transistor couples to the upper supply 
rail via the coil of the relay, which has 
a resistance of 500û. We shall call the 
voltage across the coil which is .just 
sufficiently high to operate the relay 
VO. We know VR by measurement of 
the supply rail voltage, and we know 
VO as a result of a previous measure- 
ment. 

The value of R is gradually reduced 
by adjustment of the variable resistor 

1 

until the relay just operates. Since the 
release current for the relay is lower 
than its energising current, the relay 
stays firmly in the operated condition. The HFE of the test transistor under these conditions is equal to the current 
flowing in the relay coil divided by the 
current flowing in the variable resistor. 
From Ohm's Law the current in the 
relay coil is equal to VO divided by 
500í2. Similarly, the current in the 
variable resistor is equal to VR divided 
by R. HFE then becomes equal to: 

VO R 
500 x VR 

where R is in ohms. The correspond- 
ing expression for R in kilohms is: 

VO R 
0.5 x VR 

This gives us an equation for R in 
kilohms which reads: 

R= HFE x0.5VR 
VO 

i 

i 

Relay 
coil n 

i 
vo 

i 

Test 
transistor 

Fig. 1. Basic operating cir- 
cuit of the transistor gain 
meter. An n.p.n. transistor is 

assumed 
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Fig. 2. The complete circuit of the transistor gain meter 

FULL CIRCUIT 
The full circuit of the gain meter 

appears in Fig. 2. In this, S2(a)(b)(c) is 
the transistor polarity switch and, in 
the diagram, is shown in the n.p.n. 
position. For the time being we shall 
assume that the gain meter is intended 
to silicon transistors only. 

The relay coil is represented by the 
rectangle designated RLA/ 1, and its 
single contact set, shown in the de - 
energised condition, as RLA1. When 
the relay energises the contact set com- 
pletes a supply circuit to the light - 
emitting diode LED1, causing this to 
be illuminated. The relay is a 
`Miniature Open P.C. Relay' with a 
41052 coil, available from Doram Elec- 
tronics. The nominal operating voltage 
range of the relay is specified as 4.8 to 
35 volts, and it will be found that the 
coil voltage which just causes it to 
operate is lower than 4.8 volts. 

The 9151 resistor, R3, in series with 
the relay coil brings the total 
resistance in the transistor collector 
circuit closely equal to 50052. Collector 
circuit conditions are thus virtually 
the same as in Fig. 1. If desired, R3 
can be a 1% or 2% 90û resistor instead 
of the 5% component indicated in Fig. 
2. Alternatively, R3 could have a value 
which causes the measured resistance 
across it and the relay coil to be exact- 
ly 5005L 

A simple mains supply is employed 
and no attempt at voltage stabilization 
is incorporated. T1 is any mains heater 
transformer with a 6.3 volt secondary 
rated at 1 amp or more. This feeds into 
a bridge rectifier coupled to the high 
value reservoir capacitor C2, with the 
result that at the low current consump- 
tion given when the relay just operates 
the supply voltage is very nearly equal 
to the peak rectified output of the 

bridge rectifier. Voltage stabilization 
is, in consequence, governed by the 
voltage stabilization of the mains 
supply and it is felt, for a simple in- 
strument of this nature, that such a 
level of stabilization is adequate. A 
voltage stabilizing circuit would, of 
course, be essential if a battery were 
used instead of the mains supply. 

The variable resistor of Fig. 1 is 
replaced by either Rl and VR1, or R2 
and VR2, according to the setting of 
the Range switch Sl. Range 1 is used 
for the measurement of HFE from 
about 10 to 100, and Range 2 for HFE 
figures from about 100 to 1,000. 

As already stated, S2 controls 
polarity and is shown in the n.p.n. 
position. S2(b) and (c) then allow the 
upper supply rail to be positive and 
the lower supply rail to be negative. In 
the p.n.p. position S2(b) and (c) cause 
the upper rail to be negative and the 
lower rail to be positive. Dl or D2 
prevents the formation of a high back- 
e.m.f. on release of the relay, and these 
are switched in as required by S2(a). 
S2 has a central blank position. This 
çnables an inexpensive 4 -pole 3 -way 
make -before -break rotary switch to be 
used, with no connections made to one 
of the poles. The central blank position 
ensures that the rectified voltage 
across C2 is not short-circuited when 
changing from one polarity to the 
other. 

Capacitor Cl is included to provide 
a level of bypassing between the test 
transistor base and emitter for any 
hum voltages which may be picked up 
by the base wiring. With a high gain 
transistor these could cause trembling 
of the relay armature when the voltage 
across the coil is close to operating 
level. Such armature trembling may 
still occur, despite the presence of Cl, 

6.3 
V 

A 

TIL 209 
Lead -outs 

S3 

On -Ott 

A.C. 
mains 

if a finger is applied to the base of the 
test transistor. Because of this effect, 
the test terminals should not be touch- 
ed when evaluating the gain of a tran- 
sistor. 

CIRCUIT VOLTAGES 
In order to calibrate VR1 and VR2, 

it is first necessary to find the values of 
VR and VO in the equation given 
earlier. This is quite a simple process 
and merely involves the measurement 
of two voltages. 

The circuit should be assembled 
with all components except for LED1. 
A transistor is connected to the test 
terminals and S2 adjusted for the re- 
quired polarity. A testmeter switched 
to an appropriate voltage range is then 
connected across RLA/ 1 and R3, as il- 
lustrated in Fig. 3(a). S1 is set to 
Range 2, and VR1 and VR2 adjusted 
to insert maximum resistance into cir- 
cuit. The resistance inserted by VR2 is 
then gradually reduced until the relay, 
as observed visually, just operates. If 
the relay does not operate within the 
range offered by VR2, S1 is set to 
Range 1 and the resistance inserted by 
Val is gradually reduced until the 
relay operates. The voltage appearing 
across the relay coil and R3 at which 
the relay just operates is then noted. 
This is VO. Without disturbing the set- 
ting of VR2 (or VR1 as appropriate) 
the voltage across the supply rails is 
measured as in Fig. 3(b). Following the 
assumption that the gain meter will be 
employed only for checking silicon 
transistors, VR is then equal to the 
voltage across the supply rails minus 
0.6 volt. The 0.6 volt figure is the 
typical forward voltage drop across the 
hase and emitter of a silicon tran- 
sistor. 

APRIL 1976 543 

www.americanradiohistory.com
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(a) 
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2 
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Fig. 3(a). Finding the voltage across the relay coil and R3 when the relay just energises. Voltmeter polari- ty depends upon whether the test transistor is n.p.n. or p.n.p. 
(b). The voltage across the supply rails is next checked 

(c). VR1 is calibrated by measuring its resistance in series with R1. The gain meter should be switched off and the test transistor removed whilst carrying out this operation 

As a practical example of the figures 
to be expected, VO in the author's cir- 
cuit was 3.8 volts, whilst the voltage 
across the supply rails was 7.8 volts, 
giving a VR of 7.2 volts. Substituting in 
the equation given earlier, 

R = HFE x 0.5 x 1.9 
= HFE x 0.95. 

VR1 is then calibrated by connec- 
ting an ohmmeter across Rl and VR1, 
as in Fig. 3(c). VR1 is calibrated for a 
gain figure of 20 when the value of R1 
plus VR1 equals 0.95 times 20, or 
19k0. Resistance values corresponding 
to gains of 30 and 40 are 28.5k0 and 
38k0 respectively, and calibration 
may be continued up to the highest 
figure offered by VR1. VR2 is 
calibrated in the same way by connec- 
ting the ohmmeter across R2 and VR2 
in series and using the formula for R 
and HFE. In practice it will be dif- 
ficult to measure resistance very close- 
ly with the ohms ranges of the average 
testmeter, but a reasonable ap- 
proximation should be possible. 

The calibration of other gain meters 
made up to the circuit is carried out in 
the same manner. The values of VO 
and VR are initially found, after which 
they are substituted in the equation for 
R and HFE. 

After the values of VO and VR have 
been established the light -emitting 
diode is connected into circuit. To use 
the gain meter, VR2 and VR1 are set to 
insert maximum resistance, S2 is put 
to the requisite polarity and the test 
transistor is connected to the test ter- 
minals. VR2, or if necessary VR1, is 
then reduced in value until the light - 
emitting diode becomes illuminated, 
whereupon the HFE of the transistor is 
read directly from the scale of the ap- 
propriate potentiometer. This will be, 
judging from the writer's experience, 
at a collector current of approximately 

8mA. If the transistor is connected to 
the test terminals incorrectly, the 
maximum current which can flow is 
limited by R3 and the relay coil to 
about 16mA. The flow of such a 
current in a modern transistor junc- 
tion should not cause damage, but it 
would be preferable to ensure that 
earlier transistors, such as the 0C44, 
are connected properly. 

GERMANIUM 
TRANSISTORS 

As described, the gain meter is 
calibrated for silicon test transistors 
having a base -emitter voltage drop of 
approximately 0.6 volt. It may also be 
used to check germanium transistors 
which have a base -emitter voltage 
drop of about 0.1 volt, but the readings 
given will be about 6% high. 

This fact can be accepted or, alter- 
natively, the discrepancy can be 
reduced by fitting a switching circuit 
between the emitter test terminal 
anmd the lower supply rail, as il- 
lustrated in Fig. 4. The switch shown 
here as S4 connects the emitter test 
terminal directly to the lower supply 
rail when checking silicon transistors, 
so that the overall circuit is then the 
same as in Fig. 2. When S4 is set for 
checking germanium transistors, the 
two silicon diodes D7 and D8 are in- 
serted between the emitter test ter- 
minal and the lower supply rail. These 
will give a forward voltage drop of 0.6 
volt both for n.p.n. and p.n.p. ger- 
manium test transistors, whereupon 
the total forward voltage drop between 
the base and the lower supply rail will 
be about 0.7 volt. This is sufficiently 
close to the situation given when 
checking silicon transistors for the 
calibration of VR1 and VR2 to be 
employed for both types of transistor. 

The complete gain meter can be 

housed in a metal or insulated case 
with the switches, the test terminals, 
VR1, VR2 and LED1 mounted on the 
front panel. A metal case should be 
made common with the lower supply 
rail, as indicated by the chassis symbol 
in Fig. 2. The case should also be con- 
nected to the mains earth. No chassis 

D7,D8 IN4002 
54 positions 

I Silicon 
2 Germanium 

Fig. 4. If desired, a 
switching circuit can be in- 
corporated which permits 
the same calibration to app- 
ly for germanium as well as 

silicon transistors 

connection is needed with an insula- 
ted case. With either type of case the 
usual precautions must be taken to en- 
sure that there is no risk of accidental 
shock from the mains supply. 

It may be found that there is an oc- 
casional tendency for the relay ar- 
mature to tremble when, after opera- 
tion, either VR1 or VR2 is taken back 
to the point where the relay releases 
again. This is a characteristic of the 
relay design and has no bearing on the 
energise function, which is sharp and 
abrupt. 
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RECENT PUBLICATIONS 0 

HOW TO BUILD ELECTRONIC KITS. By Vivian Capel. 95 pages, 215 x 130mm. (82 x 

Published by Argus Books Limited. Price £1.75. 

Intended primarily for the beginner in home -construction, this book sets out to give a practical ex- 

planation of the various components that may be encountered and the simple skills that are required 

for the successful completion of a project. Whilst the book title refers to kits, the contents apply 

almost equally well to the building of designs published in the constructional press. The work could 

also be instructive for the somewhat more experienced electronics hobbyist, as each subject is dealt 

with at quite a high level of detail commensurate with the size of the book. - 

The first two chapters give an introduction to components and to semiconductor devices. The 

following chapters then get down to the basics of construction, dealing with the questions of connec- 

ting up a circuit, the use of the soldering iron, general assembly and fault-finding. Further chapters 

are devoted to testmeters and their uses, the construction of cases and, finally, the choice of battery. 

The book is helpful and down to earth, and will be of value to anyone embarking on the rewarding 

hobby of amateur electronics. 

ELECTRONIC TEST EQUIPMENT. By Harry T. Kitchen. 207 pages, 215 x 135mm. (81 x 51in.) 

Published by Argus Books Limited. Price £4.50. 
"All branches of engineering require measuring instruments, but nowhere is the field so diverse or 

so complex as in electronics." This, the opening sentence in the preface to this comprehensive book, 

aptly sets the scene for an interesting and instructive text. 
Commencing, inevitably, with voltage, current and resistance measurements, the book proceeds 

to electronic meters, audio frequency oscillators, radio frequency oscillators, and attenuators. Then 

follows a long chapter on oscilloscopes which includes more than a dozen clear illustrations of traces 

photographed direct from the screen and demonstrating sweep non -linearity, attenuator compensa- 

tion and a.f. amplifier performance under different conditions. Also included are photographs of com- 

mercial test equipment and of equipment which has been constructed by the author. 

The treatment is mainly descriptive with the inclusion of a little simple mathematics where 

necessary. The author obviously has a special inclination towards electronic measurements and 

measuring instruments, and this has been exemplified in articles under his name which have 

appeared in earlier issues of Radio & Electronics Constructor. It is a pleasure to record that one of 

our contributors has produced a book as meritorious as "Electronic Test Equipment". 

FOUNDATIONS OF WIRELESS AND ELECTRONICS, 9th Edition. by M. G. Scroggie, B.Sc., 

C. Eng., F.I.E.E. 551 pages, 215 x 130mm (81 x 5'-,in.) Published by Newnes Technical Books. Price 

£3.75. 

First introduced in 1936 under the title "Foundations of Wireless", this best-selling book has now 

sold nearly 250,000 copies. Entering its ninth edition, it offers an authoritative text on virtually all 

aspects of electronics. 
The book starts almost "before the beginning", as it were, because Chapter 1 is preceded by a 14 

page section explaining algebraic symbols, graphs and circuit diagrams. Chapter 1 then gives a 

general view of a radio system, after which successive chapters deal with electronics at a continually 

increasing depth. 
M. G. Scroggie is well-known for his clear and often humorous style and he has made many con- 

tributions to the journal Wireless World under his own name and as "Cathode Ray". Purchasers of 

the book can rest assured that they are obtaining what has now become a classic work in terms of 

lucidity, accuracy and painstaking detail. 

SERVICING WITH THE OSCILLOSCOPE, 2nd Edition. By Gordon J. King, T.Eng. (C.E.I.), R.Tech. 

Eng., A.M.I.E.R.E., F.I.S.T.C., F.S.C.T.E., M.I.P.R.E., M.A.E.S. 216 pages, 215 x 135mm. (82 x 51in.) 

Published by Newnes-Butterworths. Price £4.50. 

A valuable diagnostic tool for servicing work is provided by the oscilloscope, this being especially 

true when fault finding in colour television receivers, which have many more programme and 

processing signals than appear in less complex entertainment equipment. 

In this second edition of a work which originally appeared in 1969, the author has expanded and 

updated the text to take in recent developments in colour television and audio amplifiers, as well as 

providing more details on the design and operation of the oscilloscope itself. 

the text is liberally augmented by clear photographs of oscilloscope traces and off -screen televi- 

sion pictures, and the book will be of particular interest and worth for the service engineer who deals 

with present-day domestic electronic equipment. 
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POWER SUPPLY 
W ITH 

ELECTRONIC 
FUSE 

This little power supply, intended 
primarily for test and design work with 
battery powered equipment, automatically 
shuts itself off when the output current ex- 

ceeds a pre -determined level. 

Most modern low voltage power supplies incor- 
porate some form of short-circuit protection. In many 
instances, however, this is primarily intended for the 
protection of the components in the power supply itself 
rather than for the protection of those in the circuit 
being supplied. Typically, the overload protection 
employs a form of current limiting which merely en- 
sures that the power supply output current cannot ex- 
ceed a certain level under short-circuit conditions. 

As the limited short-circuit output current may lie between a hundred milliamps and several amps, ex- 
pensive components in the powered circuit are af- forded little protection against what may be fatally high current flows. 

A different approach is used in some modern in- tegrated circuit voltage regulators such as (hose in the TBA 625 series. These incorporate what is referred to as "foldback limiting" and were described by J. B. Dance in the article "Foldback Limiting Voltage 
Regulators", published in the October 1975 issue of this journal. With these regulators the output voltage is stabilized at currents up to the maximum level, but as soon as this level is exceeded the output voltage falls to a low level and the available output current reduces to a fraction of the previous value. Thus, a low 
short-circuit current flows and a considerable degree of protection is given to both the power supply and the 
powered circuit. 

By A. P. Roberts 

ELECTRONIC FUSE 

It is possible to take the protection process a stage further by incorporating a so-called "electronic fuse" 
in the power supply. With such a circuit the output of 
the supply cuts off completely whenever the output current reaches a pre -determined trigger level. The 
supply voltage is restored by merely operating a reset 
switch. 

When compared with ordinary fusing 
arrangements, the electronic fuse circuit has the ad- vantage that there is no waste of time and money in 
replacing blown fuses. Also, and perhaps of greater 
importance, the electronic fuse, unlike the conven- 
tional type, is virtually instantaneous in operation. It 
therefore gives the maximum possible protection to 
the supplied circuit as well as to the power supply 
itself. 

This article describes a simple small mains power unit which incorporates an electronic fuse. It has 
switched output voltages of 6, 7.5 and 9 volts nominal. The maximum current that can be drawn is ap- 
proximately 200mA, and this can be altered if desired 
by changing the value of one resistor. The unit is par- 
ticularly useful for test or design work on small battery powered equipment. 

The author has been using power supply units with 
electronic cut-outs for a number of years now, and has 
never yet damaged a semiconductor device whilst 
employing such a power source. 
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THE CIRCUIT 

The circuit of the power supply unit is given in Fig. 
1. Here, the mains supply is applied to transformer 
T1, whose low voltage secondary couples to rectifiers 
D1 and D2, and thence to the reservoir capacitor Cl, 
in a standard full -wave rectifier arrangement. 

R7 and zener diode D3 form a simple voltage 
stabilizing circuit in which the stabilized voltage 
appears across D3. Either the full stabilized voltage or 
a suitable proportion is selected by S2 and passed to 
the input base of the emitter follower Darlington pair, 
TR4 and TR5. The output voltage at TR5 emitter is 
equal to the voltage at TR4 base minus slightly more 
than a volt dropped across the two base -emitter junc- 
tions. 

Sia 

240V 
A.C. 

mains 

Sib 

E 

TI 
Di 

c >I+ 

C OV 

D2 
C IN4001 

>I+ 
9V 

1N4001 

c 

BC 108 BC IO9 

Lead -outs 

When S2 is set to select 9 volts output, the full 10 
volts across the zener diode is applied to TR4 base. 
About 9 volts is therefore present at the output. The 
voltage at the junction of R8 and R9 is such as to 
cause approximately 7.5 volts to be present at the out- 
put when S2 is in its central position. Similarly, the 
voltage at the junction of R9 and R10 allows an output 
of about 6 volts to be given when S2 is set for this 
voltage. 

The output impedance at TR5 emitter is extremely 
low and the maximum output current of 200mA can 
be supplied with only a very small increase in the 
voltage drop across TR5. The output voltage of the 
prototype varies by only about 250mV between zero 
and maximum load. 

TR4 and TR5 cannot function adequately at very 
low currents in TR5 emitter circuit. In consequence, 
R11 is connected across the output terminals to en- 
sure that, even at zero loading, a small current is still 
drawn through TR5. 

The electronic fuse is based on a bistable circuit in- 
corporating TR1 and TR2. When the supply is initial- 
ly turned on, TR2 becomes biased hard on by the base 
current flowing through R4. Its collector voltage is 
consequently very low and no base bias current flows 
into 'i R3, which is therefore cut off. Similarly, TR1 
receives no base bias current via R2 and is also cut off. 

Now, when an output current is drawn from the 
supply unit it passes through the low -value resistor 
RI, flowing in a direction which causes the voltage 
across the resistor to be negative at the junction with 
Cl and positive at the connection to the bottom earth 
rail. This voltage is applied to the emitter and base of 
TRI, with R3 in series with the base connection. 

If output current increases so also does the voltage 

., -i 
e c Heat sink surface 

MJE34O 
Lead -outs 

Fig. 1. The circuit of the power supply with electronic fuse. In this, TR i and TR2 form a bistable which 
changes state when an excessive output current is drawn 
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There are three controls on the front panel, 
these being the mains on -off switch, the output 
voltage selector switch and the reset press - 

button 

COMPONENTS 

Resistors 
(All ; watt 10% 

R1 3.3 
R2 12kû 
R3lkû 
R4 27kû 
R5 3.9k) 
R6 27kû 

unless otherwise stated) 
R7 1.8kû 
R8 1.2kû 2% 
R9 1.2kû 2% 
R10 5.6kn 2% 
R11 8.2k 

Capacitor 
Cl 1,500µF electrolytic, 16V Wkg. 

Transformer 
T1 Mains transformer, secondary 9-0-9V at 
lA (see text) 

Semiconductors 
TR1 BC109 
TR2 BC109 
TR3 BC108 
TR4 BC109 
TR5 MJE340 

D1 1N4001 
D2 1N4001 
D3 BZY88C1OV 

Switches 
S1(a)(b) d.p.s.t. toggle 
S2 1 -pole 3 -way, rotary (see text) 
S3 Press -button, push to make 

Miscellaneous 
Aluminium chassis with base plate, 152 x 
102 x 64mm. (see text) 
Insulated terminal, red 
Insulated terminal, black 
Knob 
Veroboard, 0.15in. matrix 
4 rubber feet 
3 -core mains lead 
Grommet for mains lead 
Bolts, nuts, etc. 

dropped across Rl. When the current approaches 
200mA the voltage across R1 passes above 0.6 volt and this voltage, across the base and emitter of TR1, is 
sufficient to turn this transistor on. Its collector voltage then falls to a low level, whereupon no base current is available for TR2, which cuts off. Whereas, 
previously, TR2 was on and TR1 was off, TR1 is now 
on and TR2 off. The circuit remains stable in this 
state even if the voltage across Rl falls below 0.6 volt, 
because a base bias current is now provided for TR1 
via R5 and R2. 

As soon as TR2 turns off a base bias current, flow- 
ing through R5 and R6, is passed to TR3. This tran- 
sistor turns hard on and its collector causes the 
voltage across the zener diode to be taken down to a very low level. As a result, the output of the power supply falls to zero. 

SWIFT ACTION 

In practice the action just described takes place 
over a very short period of time. As soon as the output current reaches trigger level the supply shuts off and 
stays off. It can be turned on again by pressing the 
Reset button, S3. This short-circuits the base and 
emitter of TR1 and causes this transistor to turn off. 
TR2 at once turns on again and the fuse circuit reverts 
to its previous condition, with TR1 and TR3 off. 
Naturally, S3 must not be pressed until the load 
which has caused the excessive output current to flow has been disconnected from the power supply. 

Since TR1 and TR2 form a bistable it might be 
thought that either of the two transistors could be the 
one which turns on after the power supply has been 
switched on by S1(a)(b). With the prototype, 
however, it has been found that, of the two, it is 
always TR2 which turns on after switch -on. This state 
of affairs is probably due to the fact that TR1 base 
couples to the earth rail via R3 whilst TR2 base 
couples via R4 to the positive supply rail only. To con- firm circuit action, the author has checked operation with a high gain BC109 in the TR1 position and a low 
gain BC109 in the TR2 position, and it was still found that it was TR2 which always turned on. 

The MJE340 specified for TR5 is a high voltage 
device which is used well within its voltage ratings 
here. It is a conveniently sized power transistor and 
meets present circuit requirements very adequately. 
The current level at which the electronic fuse triggers 

A view from the rear of the components inside 
the case 
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may be altered by choosing a different value for R1, 
this being equal in ohms to 0.66 divided by the desired 
trigger current in amps. The trigger current chosen 
should not, however, be greater than 300mA as it 
would then cause excessive dissipation in TR5. The 
mains transformer employed in the prototype is an 
Osmabet type MT9V (available from Home Radio) 
which has a secondary current rating of 1 amp. A 
mains transformer having a 9-0-9 volt secondary with 
a current rating lower than 1 amp but equal to or 
greater than the trigger current may alternatively be 
employed, provided it is small enough to fit in the 
space available in the power supply unit case. 

Switch S2 is a single pole 3 -way rotary component. 
The author employed a miniature 4 -pole 3 -way rotary 
switch with no connections made to the unused poles. 

CASE 

The unit can be built in any convenient case of 
adequate proportions. The author used an 18 s.w.g. 
aluminium chassis with base plate measuring 152 by 
102 by 64mm. (6 by 4 by 2.5in.). These were obtained 
from Radio Component Specialists, 337 Whitehorse 
Road, Croydon. The base plate is at the bottom of the 
assembly and is fitted with four rubber feet. 

One of the 102 by 64mm. chassis sides is used as the 
front panel, and this is drilled out as indicated in Fig. 
2. The holes for the two insulated output terminals 

64 

20 

r 
Output 1 

terminalsr. 

r I ,[', 
17 J S3 

Iodio 

12 25-J 

All dimensions in mm 

102 

f 25 

Fig. 2. Drilling details for the front panel of the 
supply 

and for S1(a)(b) and S3 should be cut out with 
diameters to suit the particular components 
employed. 

Ti is mounted centrally on the rear of the case us- 
ing a couple of short 4BA bolts and nuts. A solder tag 
is secured under one of the nuts. A hole is also re- 
quired near one of the top rear corners for the mains 
lead. This hole is fitted with a grommet. 

Fig. 3 shows the heat sink for TR3. This is simply a 
flat piece of aluminium of around 20 s.w.g. which is 
made up to the dimensions shown. 

The small components are wired up on a Veroboard 
panel of 0.15in. matrix having 25 holes by 14 strips. 
Complete details of this are given in Fig. 4. Before 
mounting components it is necessary to drill the two 

25 

40 

6BA clear L 12.5 -- 

Material : 20 swg aluminium 

All dimensions in mm 

Fig. 3. The heat sink for TR5 

Looking down into the inside of the case 
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Fig. 4. Illustrating the manner in which the small components are assembled on the Veroboard panel 

6BA clear holes and cut the strips at the points in- dicated. 
The heat sink for TR5 is bolted to the metal side of the transistor with a short 6BA bolt and nut in the manner illustrated in the photograph of the board. The transistor lead -outs are soldered to the Veroboard strips at the points indicated in Fig. 4 and no further support for the heat sink is required. 
Two 6BA clear holes are required in the top of the case for mounting the board, and these may be mark- ed out with the aid of the board itself. The board is positioned in the space between Tl and the compo- nents on the front panel, with the two 6BA clear holes 

nearer the front. Care must be taken to ensure that there is no risk of TR5 heat sink, which is common with the collector, touching any wiring or the metal 
case. In the latter instance, plastic insulating tape may be applied to the inside surface of the case side over the area closest to the heat sink. Before mounting the panel complete the connections to S2, S3, Ti 
secondary and the output terminals. In Fig. 4, the leads to S2 fixed contacts are identified by the voltages 
selected. The Veroboard panel is then bolted to the top of the case, using 6BA spacing washers to provide clearance from the metal underside. 

The remaining wiring can then be completed. The mains live and neutral leads connect via SI(a)(b) to the transformer primary, as in the circuit diagram of Fig. 1. The mains earth lead connects to the negative output terminal, and another lead from this terminal connects to the solder tag under the mounting nut of Tl, thereby earthing the case. 

TESTING 

After wiring has been completed there should be a thorough check for mistakes and any apparent errors should be rectified. The supply unit may then be con- nected to the mains and turned on. If a voltmeter is available this can be used to check that the three out- put voltages are approximately correct. The exact voltages obtained will vary somewhat from their nominal values due to tolerances on zener diode voltage and, to a lesser extent, tolerances in R8, R9 and R10. The output voltages should be within 10% of the nominal values and in most instances will be 
closer than this. 

To test the electronic fuse, switch the unit to give an output of 9 volts and, if the trigger level is 200mA, 
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The Veroboard component assembly 

temporarily apply a 33f2 watt or 1 watt resistor 
across the output terminals. This should cause the 
cut-out to operate immediately and, once the resistor 
has been removed from the supply terminals, it 
should be possible to restore the output supply by 
pressing S3. Should the electronic fuse fail to operate 
due, say, to a wiring error, the use of a resistor across 
the output terminals will prevent the power supply 
unit from being damaged. The 33f/ resistor will, 
however, overheat if it is maintained across the output 
terminals under these conditions as the continual dis- 
sipation in it will be in excess of 1 watt. 

If R1 has been given a value other than 3.3f1 the 
resistor connected across the output terminals for test 

A 

TIL 209 
Lead -outs 

22kn 
/4 Watt 

1f 
A 

T I L 209 
c 

Output terminals 

Fig. 5. If desired, an l.e.d. may be added to the 
power supply unit. The circuit employed is 

shown here 

purposes should have a value which causes the flow of 
a temporary current about 20% to 30% higher than 
the trigger value. 

It should always be borne in mind that while S3 is 
pressed no form of overload protection is present in 
the circuit. If the cut-out is triggered, immediately 
pressing S3 would be the same as replacing an or- 
dinary fuse with a piece of heavy gauge wire. When 
the cut-out comes into operation S3 should not be 
pressed until the cause of the overload has been found 
and removed. If it cannot be readily located, a resistor 
can be inserted in series with the output to limit the 
current to a safe level. 

If desired, an l.e.d. panel indicator can be added, 
this being connected across the output of the supply 
via a 2.2kí1 series resistor, as shown in Fig. 5. The 
1.e.d. and resistor are not included in the Components 
L1ist. The l.e.d. will show the presence of a voltage at 
the output and will indicate, by extinguishing, that 
the cut-out has operated. 

If the output is applied to an item of equipment 
having a large value electrolytic capacitor across its 
supply rails, the sudden charging current for the 
capacitor may trip the fuse. This difficulty may be 
overcome by connecting the equipment to the output 
terminals with S1(a)(b) turned off. When Sl(a)(b) is 
then turned on, the charging current to the electrolytic 
capacitor rises at a slower rate and there is much less 
risk of the cut-out being triggered. 

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 the cover price stated on the issue, plus lip 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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SINGLE RANGE 
OSCILLATOR 
SUPERHET 

Part 1 By F. G. Rayer 

By the use of techniques common in transceiver circuits, this receiver employs a single oscillator tuning range to obtain reception from 700kHz to 18MHz with a small gap only at 2.6 to 3.6MHz. The only band switching is given by a 2 -way switch coupled to the aerial coil. A description of circuit operation and some of the constructional details are given in this issue, and these will be completed in next month's concluding article. 

The completed superhet receiver. The controls 
consist of the aerial tuning capacitor, the os- 
cillator tuning capacitor, the volume control 

and the 2 -way aerial range switch 
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By making use of techniques similiar to those 
employed in most present-day transceivers, con- 
siderable simplifications in tuning arrangements can 
be made in equipment intended for reception only. 
The low frequency, or l.f., band of this receiver tunes 
from slightly below 700kHz to 2.6MHz, or about 425 
to 115 metres, while the high frequency or h.f. band 
covers 3.6 to 18MHz, or about 85 to 17 metres. This is 
achieved with a single oscillator coil and a single 2 - 
band aerial coil, considerably simplifying switching 
and wiring. 

In most receivers, three pairs of coils (aerial and os- 
cillator) would normally be needed for a coverage of 
this nature. In the present circuit, frequency coverage 
is extended at the high frequency end because no 
parallel trimmers are present across the tuned cir- 
cuits, while oscillator coverage with a single coil is in- 
creased at the low frequency end by omitting a series 
padder capacitor. (Trimmers and padder capacitors 

are required with conventional ganged tuning for 
alignment and tracking purposes.) As a result, one in- 
ductance gives extended frequency coverage. 

The relatively high intermediate frequency of 
1.6MHz is also used. Apart from giving better second 
channel rejection, this allows reception down to 700 - 
kHz, without the oscillator having to tune lower than 
2.3MHz. This, with the extended oscillator frequency 
range, means that no oscillator switching is necessary. 

A separate variable capacitor is employed for aerial 
tuning, and this can be likened to the use of a 
transceiver power amplifier tank coil for aerial tuning 
during reception. The separate aerial capacitor avoids 
any ganging difficulties; it is merely peaked for best 
reception and can compensate for changes to the 
aerial or aerial coupling. 

In this way an efficient receiver having wide 
coverage is obtained, and also one with the minimum 
of switching. 

Resistors 
(All fixed values f watt 5%) 

R1 18kn 
R2 15kn 
R3 2.7kn 
R4 180n 
R5 39n 
R6 120kn 
R7 47kn 
R8 4.742 
R9 330kû 
R10 330kn 

R12 27kn 
R13 120n 
R14 4.7kn 
R15 2.2Mn 
R16 10kn 
R17 2.7kn 
R18 1Mn- 
R19 47n 
R20 lkn 
R21 3.3n 

COMPONENTS 

R11 390n R22 3.3 û 
VR1 lOkn potentiometer, log, with 

Capacitors 
Cl 0.01µF plastic foil 
C2 0.0033µF paper or plastic foil 
C3 6µF electrolytic, 6 V. Wkg. 
C4 0.0047µF paper or plastic foil 
C5 0.0047µF paper or plastic foil 
C6 0.1µF plastic foil 
C7 0.25/.ß.F plastic foil 
C8 0.01µF plastic foil 
C9 0.25µF plastic foil 
C10 1000' electrolytic, 10 V. Wkg. 
C11 412F electrolytic, 6 V. Wkg. 
C12 200µF electrolytic 10 V. Wkg. 
C13 500µF electrolytic, 10 V. Wkg. 
VC1 365pF variable, Jackson type 01 (see text) 
VC2 365pF variable, Jackson type 01 
TC1 60pF mica trimmer 

Inductors 
L1 -L6 Minature Transistor Tuning Coil, Red, 
Range 2T, modified (Denco) 
L7 Miniature Transistor Tuning Coil, White, 
Range 3T (Denco) 
IFT1 I.F. transformer type IFT18/1.6MHz 
IFT2 I.F. transformer type IFT18/ 1.6MHz 
IFT3 I.F. transformer type IFT17/ 1.6MHz 

Semiconductors 
TR1 BF194 
TR2 BF195 
TR3 BF194 
TR4 BF194 
TR5 BC108 
TR6 BC109 
TR7 AC127 

AC128 
D1 0A81 

Switches 
switch S2 S1 slide switch 

S2 s.p.s.t. toggle, part of VR1 

Jack Socket 
JK1 3.5mm. jack socket, insulated 

Metalwork 
(All Home Radio `Universal Chassis' parts) 
1 -off 8xlin. flanged side 
1 -off 10x3in. flanged side 
2 -off 10x4in. flanged side 
2 -off 6x4in. flanged side 
2 -off 10x6in. plate (1 optional - see text) 
1 -off Hardware Kit 

Miscellaneous 
PP9 battery (Ever Ready) 
Veroboard, plain, 0.15in. matrix 
Slow motion drive type 4489 (Jackson) 
Telescopic aerial 
Battery connectors 
3 insulated sockets 
2 knobs 
11 -in. scale, (Home Radio) 
Wood, lOx;x;in. (or rubber feet) 
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Fig. 1. The circuit of the mixer stage. There is only one oscillator coil, and aerial signal ranges are switched by the s.p.s.t. switch S1 

MIXER CIRCUIT 
Fig. 1 shows the circuit of the mixer stage. Its simplicity stems from the points just outlined, and the fact that the oscillator may operate either above or below the aerial circuit frequency. 
Socket Al is for an aerial of normal length, and socket A2 is a short or telescopic band coil is tuned by VC1. L5 on its own tunes the h.f. band, and L5 and L2 in series, with S1 opened, tune the l.f. band. All windings are on a common former, and only the single pole switch S1 is needed for range selection. With S1 open the 1.f. range is about 2.6MHz to 700kHz. With S1 closed, the h.f. range of ap- proximately 18 to 3.6MHz is tuned. 
The oscillator coil, L7, is tuned by VC2. This has no parallel trimmer or series padder, and as a result it tunes from approximately 2.3 to 10MHz. As VC2 is the more important tuning capacitor, it has a large dial and ball drive. R4 and R5 are included to obtain reliable oscillator operation at all frequencies. The manner in which reception is obtained on various frequencies should be noted, though in use it is only necessary to tune in a signal with VC2 and peak it up with VC1, S1 being open for l.f. and closed for h.f. bands. 
When L7 is tuned from 2.3MHz to 10MHz and is above the aerial signal frequency, the possible aerial signal frequencies range from 2.3MHz minus 1.6MHz to 10MHz minus 1.6MHz, or 700kHz to 8.4MHz. When the oscillator is below the aerial signal frequen- cy, reception is from 2.3MHz plus 1.6MHz to 10MHz plus 1.6MHz, or 3.9 to 11.6MHz. This method of hav- ing the oscillator frequency either above or below the reception frequency is usual in transceivers, in which it avoids the necessity of unessential oscillator ranges. In addition, some commercial receivers employ se- cond harmonic mixing. With this, the highest frequen- cy oscillator coil may be similar to one used for signals at half the frequency. In the present circuit, the se- cond harmonic of the oscillator covers 4.6 to 20MHz. This extends reception to up to 18.4MHz, with the se - 

>t 

cond harmonic being above the aerial signal frequen- cy. 
These tuning arrangements may appear unusual to those who are r,iore accustomed to the normal method of employing separate aerial and oscillator coils for each band, but they offer wide coverage with a minimum of components. 
The optional aerial inputs allow best results with a variety of aerials. A short wire or telescopic aerial will bring in many signals, but a longer aerial naturally in- creases range and may be helpful, for instance, with 160 metre Amateur or other weak signals. In the receiver the mixer circuit is constructed on its own board, its output passing to the 1.6MHz i.f. amplifier. 

I.F. AMPLIFIER 
The circuit of the i.f. amplifier is given in Fig. 2. This has two double -tuned i.f. transformers and a single -tuned i.f. transformer feeding the diode D1. Transistor TR2 has an untuned coupling to TR3, and the latter is useful in raising the strength of weak signals. The output from the mixer is taken from pin 8 of the oscillator coil and applied to pin 2 of IFT1. Diode D1 provides detection and, also, a negative - going a.g.c. voltage. This is applied back to the base of TR2 via R12, R7 and the secondary of IFT1. The detected audio output is obtained from volume con- trol VR1. 

The i.f. transformers are pre -aligned by the manufacturer, with the result that the i.f. amplifier should function satisfactorily as soon as it has been assembled. In fact, the transformer cores should not be moved until reasonable results are obtained from the receiver, as such adjustments will very probably cause unnecessary misalignment. 
Apart from VR1, which is mounted on the front panel of the receiver, the i.f. amplifier is built as a separate complete unit. It is stable if constructed in the manner to be described. Audio signals are taken from the slider of VR1 to the audio amplifier board. 
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Fig. 2. The i.f. amplifier. This has three transistors and five tuned circuits for good gain and selectivity 
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Layout inside the receiver case. Despite its 
wide frequency range only two coils are 

employed. 

AUDIO AMPLIFIER 
The audio amplifier, whose circuit appears in Fig. 

3, also provides a high level of gain, and it comprises a 
pre -amplifier, a driver and a complementary output 
stage. It is of quite simple design but gives good results 
and can feed any output load of 812 or more. The out- 
put is coupled to a 3.5mm. jack socket on the front 
panel and normally a speaker will be plugged into this 
as most signals will be reproduced at ample speaker 
level. However, headphones can alternatively be 
plugged in if circumstances cause personal listening to 
be preferred. Since one terminal of the jack socket is 
common to the positive supply rail it needs to be of in- 
sulated construction, and a suitable socket is sold by 
Home Radio. 

The audio amplifier is assembled on a small circuit 
board and is afterwards mounted near the i.f. 
amplifier on the receiver chassis. 

AERIAL COIL 
The aerial coil consists of a modified Denco Red 

Range 2T coil. This is designed for oscillator use but 
the inductance of its tuned winding makes it suitable 
for the aerial coil of the present receiver. Modification 
is carried out in three stages, referring to Fig. 4. 
Soldered connections made to the coil pins during the 
modification should be carried out very quickly as the 
plastic coil former material melts readily with heat. If 
desired, the coil can be temporarily plugged into a 
B9A valveholder whilst the modification is being 
carried out; this will hold the pins in position and 
provide a small level of heat sinking. 

In Fig. 4, Ll, L2 and L3 are the existing windings 
whilst L4, L5 and L6 are the new windings. The turns 
on Ll and L2 are not modified, but L3 has 2i turns 
removed in the manner to be described. The numbers 
in the diagram refer to the pins. 

Tuned windings. Screw down the insulated nut on 
the threaded part of the former. Starting immediately 
below the nut, wind on 25 turns of 28 s.w.g. enamelled 
wire side by side to form L5. Secure the coil ends with 
touches of adhesive. Note that this winding must be in 
the same `sense' as the existing wave -wound coil L2, 
so that their inductances are mutually aiding when 
they are in series. The upper end of L5 does not con- 
nect to a coil pin but will pass direct to the fixed vanes 
tag of VC1 at a later stage of receiver construction. 
The lower end of L5 connects to pin 1 after the new 
aerial and base windings have been added. 

Aerial windings. Disconnect the end of Ll from pin 
9. Solder a length of 36 s.w.g. cotton or rayon covered 
wire to the winding end removed from pin 9. Keep the 
solder joint on the unused central part of the former, 
and wind on 4 additional turns side by side for L4, 
about one-third from the bottom of L5, and in the 
same direction as Ll. Solder the free end of L4 to pin 
9. 

Base windings. Disconnect the end of L3 from pin 
5. Unwind 2i turns from L3. Take the wire up to the 
middle of L5, and wind on 2 turns side by side for L6, 
in the same direction as L3. Solder a short length of 
thin extra wire to the end of L6 and connect this to pin 
5. 

The new windings can receive a few touches of 
adhesive to keep them in place, but the turns should 
not be completely painted or covered with adhesive. 
Set the core so that about 20 threads of the 6BA screw 
project. This should give the wanted coverage with a 
little to spare. If not, the core may be moved a turn 
or two later to give the required range. Due to the posi- 
tion of the core, taking it out of L2 brings it near L5. 
The actual coverage of the coil in the receiver is 
700kHz to 2.6MHz and 3.6MHz to 18MHz with a lit- 
tle to spare. It is felt that the gap of 2.6 to 3.6MHz 
does not contain many signals of interest. 
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L3 
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Fig. 4. Details of the modification to the aerial 
coil 
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MIXER BOARD 
The components in the mixer circuit, with the ex- 

ception of VC1 and TC1, are assembled on a piece of 
plain Veroboard of 0.15in. matrix having 10 by 23 
holes. 

First drill out holes in the board to take the coil 
pins, as shown in Fig. 5. Next take up VC2 and ex- 
amine its underside. This should have a 4BA tapped 
hole. Drill out a corresponding 4BA clear hole in the 
board to enable the two to be assembled together by a 
single 4BA bolt in the manner illustrated in the 
diagram. The bolt should be short and should not 
project into the capacitor further than the thickness of 
the capacitor bottom plate as it may then touch or 
damage the vanes. If necessary, fit a spacing washer 
between the board and the capacitor frame to give 
clearance for ceramic insulators, etc., on the 

VC1 

moving 
vanes,S1 

VC' 
fixed 
vanes 

VC2 moving vanes 
4BA bolt 

O 0 0 0 0 0 0 0 0 0.{=}+ o 
O 000000000 RI o CI o 
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-Pm l ,y 
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R3 

Fig. 5. With the exception of VC1 and TC1, the 
mixer components are assembled on a plain 

Veroboard panel as shown here 

capacitor. The 4BA tapped hole on the capacitor un- 
derside is not part of its general specification but it is 
normally provided in capacitors of this nature. Should 
it be absent a simple metal bracket may be devised to 
hold the capacitor and Veroboard together. At a later 
stage in construction the capacitor is mounted to the 
front panel of the receiver, whereupon the mixer 
board is held in position below it. 

Next wire up the components as shown. In most 
cases the component lead -outs will themselves reach 
the points at which they are soldered. Other leads can 
consist of 22 s.w.g. tinned copper wire with sleeving 
where necessary. Flying leads from the underside of 
the board are provided for later connection to aerial 
socket Al, to VC1 moving vanes, to Sl, the positive 
supply and IFT1. 

I 
Fig. 6. The i.f. amplifier is built on a 'Universal 
Chassis' member bent to the shape shown here 

The 6BA core screw of L7 is set so that about 15 
threads project. This is later adjusted, if necessary, 
for the required oscillator coverage and is then locked 
with a 6BA nut. 

I.F. AMPLIFIER ASSEMBLY 
The wiring and construction of the i.f. amplifier is 

illustrated in Fig. 7, and it will be helpful here to ex- 
amine the photographs of the receiver interior to see 
how this section of the receiver is made up. 

First of all, a `Universal Chassis' 8 by 1 in. flanged 
member has four 90° V -cuts made in the flanges 1 fin. 
from the ends. The ends are then bent in through 90° 
to form a box -shaped member measuring 5 by 14 by 
lin., as illustrated in Fig 6. The i.f. transformers are 
mounted on the top 5 by lin. surface. 

A piece of plain 0.15in. Veroboard, measuring 5 by 
l in. is secured by two 6BA bolts to two end flanges so 
that it takes up the position shown in the upper view 
in Fig. 7. Component bodies then appear on the out- 
side of the board as is illustrated here and in the 

Another view of the receiver interior. This il- 
lustrates the manner in which the if. amplifier 

is assembled 
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Fig. 7. Layout and wiring of components in the i.f. amplifier 

photographs. 
Before fitting the Veroboard, first cut out holes in 

the 5 by lin. surface for the i.f. tranformers. These 
should include central holes to allow access to the 
transformer cores. Then fit the transformers, making 
sure that there is no contact between their pins and 
the metal. Short pieces of insulated sleeving on the 
pins will ensure that fragments of metal or solder do. 
not cause short-circuits here. 

Then mount the Veroboard with two 6BA bolts and 
nuts, fitting solder tags on the nuts inside the 
assembly. These two solder tags are those indicated as 
'MC' in the lower view of Fig. 7. In this view the 5 by 
lin. metal surface has been rotated through 90° to 
enable the i.f. transformer wiring to be seen. Also, the 
remainder of the folded metal member is omitted. 

Wiring is then carried out as illustrated in Fig. 7. 
Chassis wiring connections are made to the i.f. 
transformer can lugs to avoid possible poor contact to 

the metal on which the transformers are mounted. C4, 
C5, R9 and D1 are positioned behind the Veroboard, 
as shown. Flying leads are provided from R13 and 
from the junction of C8 and Dl to the volume control. 
The positive supply lead from the mixer board and 
the lead to pin 2 of IFT1 are wired in just before the 
i.f. amplifier assembly is secured to the receiver 
chassis. 

NEXT MONTH 
In next month's concluding article constructional 

details will be given for the i.f. amplifier board and 
the complete receiver chassis. The Components List is 
given this month for completeness, but some items in 
this, including in particular VC1 and the `Universal 
Chassis' parts for the case, will be discussed in next 
month's issue. 

(to be concluded) 
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LETTERS 
RESISTANCE BRIDGE 

Allow me to thank you for the most 
useful Resistance Bridge described in 'In Your Workshop' article in Oc- tober's magazine. 

I managed to construct the bridge 
inside a 10p soap dish, obtainable at 
selfservice stores. As it worked so well 
on all ranges up to 1MS1 it occurred to me to try the effect of leaving a 1M CI 
resistance in place of paralleling it 
with other Mn resistances. This works 
excellently - all you need is a chart of parallel resistances (or a pocket 
calculator!) I mention this as I have had trouble obtaining high value 
resistors making voltmeters where you 
often need them for the input. 

Wishing you and your excellent 
publication every success. 

W. E. Jones, 
Westcliff-on-Sea, 
Essex. 

CONSERVING THE 
OSCARS 

As AMSAT-OSCAR 7 enters its se- 
cond year of continuous operation, it is 
becoming more and more apparent 
that there are an increasing number of 
stations using Mode B whb are using 
much more than the recommended 
100 watts e.r.p. The result of this over- 
powering is that the AGC circuit of the 
transponder is being swamped and 
when this occurs, an excessive amount 
of current is being drawn from the on- 
board power source. In maximum 
sunlight, the solar panels can supply 
approximately one ampere of current. 
If more than that amount of current is 
required, the battery must supply the 
rest. The red line lower limit of battery 
discharge current is about 1.2 amps. 
When excessive power is run by Mode 
B users, the current drawn from the 
battery at times exceeds 2 amps, when 
A07 is in sunlight and over 3 amps is 
drawn when the satellite is in darkness. 
Needless to say, this heavy discharging 
of the spacecraft's battery has caused 
the voltage to drop at times to the point 
where the under voltage protection cir- 
cuits have taken over. These were 
designed to place OSCAR 7 in Mode 
D, the recharge mode, with both 
transponders OFF when a low of 12.1 
volts is reached. Switches to Mode D 
have already occurred as well as some 
unexpected switches to Mode A. 
Telemetry readings point to high 
power offenders being located in the 
European and North American regions 
for the most part. 

They may tell you that they are run- 
ning only 100 watts output, but 100 
watts into a single KLM, Tilton, 
K2RJW, WOEYE or similar Yagi 
antenna, with about 13db gain over a 
dipole produce an effective radiated 
power of two thousand watts which is 
far too much power to run for Mode B 
work. The sad thing is that many EME 
stations on 432MHz are using not 100 
watts, but their KW finals. 

As Amsat-Oscar 6 enters its fourth 
year of operation, its battery continues 
to show signs of age by not holding a 
charge as well as in its earlier days. 
Because of this it is imperative that 
command stations keep an eye on 
channel 3A of the telemetry for signs of 
low battery voltage. If the count on 3A 
falls to 55, 54 or 53 during a sheduled 
"ON" orbit, the transponder must be 
turned off. 

Another problem expected to con- 
front us shortly is that of overheating 
of the AO -6 battery. Because of the 
type of orbit which OSCAR is in, it will 
be in sunlight a greater percentage of 
the time in upcoming months, causing 
the battery to charge more than in 
previous months. This charging will 
help the low voltage problem, but will 
cause another one to occur. Since the 
internal resistance of the battery is in- 
creasing with age, the greater amount 
of recharging time being encountered 
is going to cause the internal temp- 
erature of the A06 battery to rise once 
again to a dangerously high level as it 
did earlier last year. 

Richard Zwirko, 

Vice President of AMSAT. 

WATER LEVEL 

SENSOR 
Some time ago I made a device 

similar to the "Water Level Sensor" 
described in ,the February issue of 
Radio & Electronics Constructor. 

This also used wire probes but the 
wire eventually corroded right up to 
and inside the p.v.c. covering. 

I then used a spark plug but this 
failed too, the centre contact dis- 
appearing up inside the ceramic. 

Next I took a battery to pieces and 
used the carbon rods as the contacts 
which sensed the water level. Reliabili- 
ty is now 100gó. The battery was a 
farmer's fencing battery with carbon 
rods Tin. long and ;in. diameter. 

R. J. Leeves, 
Umberleigh, 
Devon. 

BOOKS 
ON ELECTRONICS 

Electronics £1.65 
--An elementary Introduction 
for beginners (SI Units). The 
eagerly awaited step by step 
explanation for those meeting 
with the subject for the first 
time. 

Towers International 
Transistor Selector 
Just Published £3.40 
Mathematics for 
Telecommunications 
by Spooner and Grinsted 
Chief Examiner for City 
and Guilds. 
Based on the C & G Syllabus, 
equally valuable for National 
Certificate. 
In 2 vols. Vol.1 £1.70, 
Vol.2 £2.20. 
Mullard Publications 

Now Ready 
Data Book 1976 60p 
Data Book 1974/75 55p 
Integrated 
Circuits 55p 
Thyristors 70p 
Magnetic Core 
Memories 55p 
Simple Transistor 
Measurements 40p 
Simple Valve 
Measurements 40p 
Applications of Infra 
Red Detectors.... £3.00 
Field Effect 
Transistors £2.10 
MOS Integrated 
Circuits and their 
Applications £2.30 
Transistor Audio 
and Radio Circuits 
2nd Edition £3.00 

(Prices include postage 
and packing) 

SELRAY BOOK 
COMPANY 

60 HAYES HILL 
HAYES, BROMLEY 

BR2 7HP 
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TIME BASE 
GENERATOR 

By P. R. Arthur 

In last month's issue we described a very simple wobbulator which is 
capable of operating with an oscilloscope offering a timebase output. The 
circuit described here enables the wobbulator to be employed with 

oscilloscopes which do not have the requisite timebase output. 

The unit described in the article "Low Cost Wob- 
bulator", which appeared in last month's issue, can be 
used on its own with an oscilloscope having a suitable 
timebase output, the latter being coupled to the 
variable capacitance diodes in the wobbulator. The 
combination of wobbulator and oscilloscope then 
allows the response curve of an a.m. receiver to be dis- 
played on the cathode ray tube of the oscilloscope. 

It is also possible to use the unit with an os- 
cilloscope not having a timebase output, and this is 
achieved by employing a separate timebase generator 
for the wobbulator. The oscilloscope timebase then 
sweeps the spot across the face of the cathode ray tube 
while the additional timebase sweeps the wobbulator 
frequency across the receiver passband. 

The timebase for the wobbulator aiso produces a 
positive pulse at the start of the flyback period and 
the pulse can be employed to synchronise the 
timebase of the oscilloscope when this has a triggered 
sweep mode. Using the trigger pulse to synchronise 
the two timebases is not essential, but it does ensure a 
stable trace. The author has obtained excellent results 
with this synchronising technique using a Russian Cl - 
16 double beam oscilloscope, which is completely 
devoid of any form of timebase output. 

RELAXATION OSCILLATOR 

The timebase generator is based on a unijunction 
transistor relaxation oscillator. The circuit appears in 
Fig. 1. 

sI 

TR3 

2N3704, 

Timebase 

output 
SK2 

02 o0o BI 000 c E bce 

BC177 2N4871 2N3704 
Lead -outs Lead -outs Lead -outs 

Fig. 1. The timehase generator incorporates a 
constant current source charging a capacitor, 
and produces a linear sawtooth at low output 

impedance 

560 RADIO & ELECTRONICS CONSTRUCTOR 

www.americanradiohistory.com



As soon as on -off switch Si is closed, Cl commences 
to charge via transistor TRl. TRl functions as a cons- 
tant current source, whereupon the voltage across Cl 
rises in a linear manner with time. When the voltage 
across Cl reaches the emitter triggering level in the 
unijunction transistor, TR2, it discharges rapidly via 
the emitter and base 1 of the device into R5. It then 
commences to charge once more via TRl. Poten- 
tiometer VR1 controls the current passed by TRl and 
therefore controls the rate at which Cl charges. In 
consequence VR1 operates as the timebase frequency 
control. 

A linear sawtooth waveform is produced at the 
emitter of TR2, but this is at a fairly high impedance, 
particularly when the circuit is operating at slow 
sweep speeds. The waveform at the emitter is, accor- 
dingly, coupled to the base of the emitter follower, 
TR3. This offers a low output impedance at the 
timebase output socket whilst ensuring a very low 
level of loading on the waveform shaping circuit. The 
timebase output socket connects directly to the 
timebase input socket of the wobbulator via screened 
cable. 

A positive -going pulse is developed across R5 dur- 
ing the discharge period of Cl, and this may be used 
to trigger the timebase of the oscilloscope. The sweep 
frequency is continually variable from a few Hertz to 
several hundred Hertz, the exact range being depen- 
dent upon tolerances in the values of RI, R2, VR1 and 
Cl, and in the triggering voltage of TR2. 

Power is obtained from a PP3 9 volt battery, current 
consumption ranging from about 2 to 5mA according 

COMPONENTS 

Resistors 
(All fixed values + watt 5%) 

Rl 3.3kc2 
R2 47kc 
R3 39Oí1 
R4 390ü 
R5 220c 
R6 8.2kc 
VR1 5ksl potentiometer, linear 

Capacitor 
Cl 0.47µF plastic foil, type C280 (Mullard) 

Semiconductors 
TR1 BC177 
TR2 2N4871 
TR3 2N3704 

Switch 
S1 s.p.s.t. toggle 

Sockets 
SKl, SK2 coaxial sockets 

Miscellaneous 
Case, "A.B.S." type M3, 130 x 100 
(Doram) 
PP3 battery (Ever Ready) 
Battery connector 
Knob 
Veroboard, 0.1in. matrix 
Veropins, 0.lin. 

x 50mm. 

Dia to suit switch 3/8°dia 

1/4'dia i 
o 

SK2 o, 

- 13/g *-- 
47/8" 

33/4 

Fig. 2. The front pane/ is drilled out in the 
manner shown here 

to the setting of VR1. The 2N4871 specified for TR2 is 
available from Henry's Radio, Ltd. 

CONSTRUCTION 

The prototype is housed in an "A.B.S." case type 
M3, obtainable from Doram Electronics, Ltd. This is 
a plastic case with metal front panel and measures 
130 by 100 by 50mm. Fig. 2 shows the holes required 
in the front panel. The two small mounting holes for 
each coaxial socket are marked out with the aid of the 
socket itself. They are drilled 6BA clear with a No. 31 
twist drill. A solder tag is fitted under the inner secur- 
ing nut of the timebase output socket, SK2, to provide 
a chassis connection. 

All the small components are mounted on a 
Veroboard panel of 0.1in. matrix, this having 13 holes 
by 15 copper strips. There are no breaks in the strips. 

The small components are all assembled on a 
Veroboard panel positioned behind the sweep 

speed potentiometer 

APRIL 1976 581 

www.americanradiohistory.com



The component layout on the panel is illustrated in 
Fig. 3. Veropins suitable for O.lin. Veroboard are used 
for the points where external connections are made to 
VR1 and the sockets, etc. The two connections to VR1 
track are designated "A" and "B". The lead marked 
"A" connects to the potentiometer tag corresponding 
to maximum clockwise rotation of its spindle. The 
lead.indicated as "B" connects to the other track tag. 

The component panel is positioned behind VR1 
with its copper side facing the front panel, and with 
the Veropins which connect to the potentiometer at 
the top. Short single strand wires connect the panel to 
the rest of the circuit, and these provide the panel 
with a mounting of adequate rigidity. 

Pos. battery clip 
via SI 

VR (B) 
R3 

0 

O 0 0 VRI 
%lijder 

5K1 

S K 2 

o o 

o b 
O 0 0 

o o o 

0 0 
c 

TRI 

o o 

o 

o 

o 

o 

o 

0 
R4 B 

0 0 0 0 
2 TR2 

0 

0.0 o o b 

0 BI TR3/o 

0 0 0 0 :_:R6:se 10 

0 0 0 

0 o 0 0 oa o o o To0 
O 0 0 0 0 

0 0 0 0 00 o o 

VRI(A) t 

0 0 0 

Link wire 

Chassis 

Neg. battery clip 

Direction of strips 
a 

Fig. 3. Component layout on the Veroboard 
panel. There are no breaks in the copper strips 

Another view illustrating the internal layout 

There is plenty of space for the battery at the bot- 
tom of the case. It can be held in place with a simple 
clamp affixed to the front panel. Alternatively, a piece 
of foam rubber or plastic glued to the rear of the panel 
can retain it in position, 

The front panel is marked up with legends 
taken from Panel -Signs Set No. 4, available 

from Data Publications, Ltd. 

USING THE GENERATOR 

As already mentioned, the timebase output 
connects to the timebase input of the wobbulator. The 
trigger pulse output connects, where applicable, to the 
trigger input of the oscilloscope. The equipment is 
then set up in much the same way as with the wob- 
bulator on its own, except that it is now also necessary 
to adjust the frequency control of the additional 
timebase. The frequency is set up such that one com- 
plete picture of the displayed receiver passband fills, 
or nearly fills, the oscilloscope screen from side to 
side. 111 
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SHORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A. Baldwin 

Times = GMT 

In January of this year the International Short 
Wave League commenced celebrating the 25th year of 
their monthly journal Monitor, of which the writer 
was the founder and first editor. 

The survival of Monitor from its beginning to the 
present day is undoubtedly due firstly to the 
enthusiastic efforts of many League members who 
have, over the years, devoted their time on a purely 
voluntary basis to contributing and editing the written 
material freely submitted by members; secondly to 
the format which has always consisted of information 
and news rather than constructional articles. 

The contents of the journal are well balanced 
between the various interests of the membership both 
amateur and broadcast band listeners being catered 
for in addition to the transmitting members, those in- 
terested in VHF, QSL card collecting and the like, 
League affairs, details of contests, news, queries, 
letters, etc. 

The January issue consisted of 36 pages plus cover, 
the latter being attractively designed especially for 
the 25th year of publication. The present editorial 
staff are to be congratulated for their sterling work in 
producing such an excellent journal on a part-time 
basis. 

Year after year Monitor comes tumbling through 
my letter box once a month, always being eagerly 
scanned for its packed content of news and views, 
keeping me in touch with events and the doings of 
others having like interests. I only hope it will never 
cease to land on the hall mat, a future without 
Monitor would be unthinkable! - 

CURRENT SCHEDULES 
All published short wave schedules are liable to 

change at short notice, those published here are 
correct at the time of writing. 

SOUTH AFRICA 
" `Radio RSA' - the Voice of South Africa", 

Johannesburg, has an External Service in English to 
Europe and West Africa from 2100 to 2150 on 7270, 
9525, 11900 and on 15155. The English Service to 
North America is from 2230 to 2320 on 9525, 11900, 
11970 and on 15155. The programme in English for 
Central and East Africa can also be heard here in the 

Frequencies = kHz 

U.K. and this is from 1100 to 1200 on 11900, 15220 
and on 21535. 

CZECHOSLOVAKIA 
"Radio Prague", Prague, operates an External Ser- 

vice in English directed to the U.K. and Eire from 
1630 to 1700 on 5930 and 7345; from 1900 to 1930 
on 5930, 7245 and on 7345; from 2000 to 2030 on 
5930 and 7345 and from 2130 to 2200 on 6055. 

An "Inter -Programme" for Europe in English is 
radiated from 0745 to 0800, 0845 to 0900, 0945 to 
1000, 1045 to 1100 and from 1145 to 1200 on 6055 
and 9505. 

EAST GERMANY 
"Radio Berlin International - the Voice of the 

GDR", Berlin, presents an External Service in 
English to Europe from 1830 to 1915 on 6080, 6115, 
7185, 7300 and on 9730; from 2115 to 2200 on 
7260. 

PAKISTAN 
"Radio Pakistan" Karachi, beams its World Ser- 

vice to the U.K. in Urdu from 0830 to 1100 on 15110 
and 17665; from 1915 to 2145 in Urdu, Sylheti and 
English on 6235 and 7085. A newscast in English 
read at slow speed is radiated to West Europe from 
1100 to 1115 on 15110 and 17665 and to the Middle 
East from 1630 to 1645 on 9462 and 11885. A word 
of warning however, variations in frequency can vary 
from day to day as much as plus or minus 5kHz. 

ITALY 
"RAI - Italian Radio and Television", Rome, 

schedules a programme in English to the U.K. in the 
External Service from 1935 to 1955 on 6010, 7275 
and on 7290. 

BULGARIA 
"Radio Sofia", Sofia, radiates programmes in 

English for the U.K. from 1930 to 2000 and from 2130 
to 2200 on 6070 and on 9700. 

NETHERLAND 
"Radio Nederland", Hilversum, presents 

programmes in English for Europe from 0930 to 1050 
on 5995, 6045, 7210 and 7240; to Europe, the Far 
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East, South and Southeast Asia from 1400 to 1520 on 
5995, 6045, 15260, 15415, 17810 and from the 
Madagascar transmitter on 11740; to Africa and 
Europe from 1830 to 1950 on 11740 from 
Madagascar and on 17830 from the Bonaire 
transmitter; to West Europe from 2000 to 2120 on 
11730 from Madagascar. 

ROMANIA 
"Radio Bucharest", Bucharest, amongst its Exter- 

nal Services lists the following transmissions for 
Europe in English. From 1300 to 1330 on 7195, 9690 
and 11940; from 1930 to 2030 on 6150 and 7195 
and from 2100 to 2130 on 5990 and on 7195. 

WEST GERMANY 
"Deutsche Welle - The Voice of Germany", 

Cologne, broadcasts in English to Central and East 
Africa from 0430 to 0515 on 5990, 7150 from 
Cologne and on 7225 and 9565 from the relay 
transmitter at Kigali, Rwanda; to West Africa from 
0600 to 0630 on 9615, 9700, 11765, 11905 and on 
15275; to Central and East Africa from 1045 to 1115 
on 11785 and 15410 from the relay transmitter at 
Kigali and on 17765, 17875, 21500 and 21600 
from Cologne; to West Africa from 1200 to 1245 on 
15410 and 17765 from Kigali and on 17875 and on 
21600 from Cologne. There are no transmissions in 
English directed to the U.K. on short waves. 

SWEDEN 
"Radio Sweden", Stockholm, offers a service in 

English to Europe and Africa from 1100 to 1130 on 
9630 and 21690; to Europe and the Middle East 
from 1600 to 1630 on 6065, 9665 and 11735; to 
Europe and Africa from 1830 to 1900 on 6065, 9625 
and 11780; to Europe, Africa and the Middle East 
from 2030 to 2100 on 6065, 9605 and 9685 and to 
Europe and North America from 2300 to 2330 on 
6035, 6045 and on 9605. 

SYRIA 
"Syrian Arab Republic Radio", Damascus, has a 

Western/Turkish Programme which is part of the 
Domestic Services. The Western/Turkish 
Programme is intended in part for listeners in Europe, 
the English transmissions being from 0700 to 0730 on 
7105 and from 2030 to 2200 on 9655. 

CHINA 
"Radio Peking", Peking, beams an External Ser- 

vice in English to Europe from 2030 to 2130 on 6270, 
6410, 6860 and on 7590; from 2130 to 2230 on 
6270, 6860 and on 9030. 

CUBA 
"Radio Havana", Havana, presents a programme 

in English to Europe from 2010 to 2140 on 11715. 

AROUND THE DIAL 
ISRAEL 
Jerusalem on a measured 7462 with the Home Ser- 

vice from 1800 through to 2304 sign -off with the 
National Anthem. 

SWAZILAND 
Trans -World Radio on 4760 from 1830 through to 

1900 sign -off. In Portuguese prior to sign -off the an- 
nouncement is "The concluding programme was in 
Portuguese, this is Trans -World Radio, Swaziland", 
then follows some musical chimes. 

CHINA -1 
Urumchi, Sinkiang Provincial Service on a 

measured 5062 at 0055 in parallel with the listed 
4220 channel. 

The above three loggings were submitted by B. 
Walsh of Romford who incidentally maintains a card 
index system of short wave stations amounting to 
some 2100 cards in frequency order and additionally 
a further 1200 cards containing station information. It 
was Brian who some two years ago assisted me in 
identifying the clandestine "Voice of the Thai People" 
transmitter operating on 9422.5 where it may still be 
heard from around 1500 onwards to 1615 sign -off 
(variable). 

TOGO 
Lama -Kara on 3222 at 1858, OM with a talk in 

French then into a programme of pops in the same 
language. The best time to hear this one however is 
around 0600 through to 0630. 

VIETNAM 
Hanoi on 3999 at 1536, YL in Vietnamese then 

local -style orchestral music. This transmission is part 
of the 1st Network directed to the former South Viet- 
nam, the schedule on this channel being from 1400 to 
1715 and from 2115 to 0000. Also in parallel on 4930, 
6450, 7374 and 10060. 

ECUADOR 
Radio Nac. Espejo, Quito, on 4679 at 0120, an ex- 

cited full-blooded drama production in Spanish! 

CHINA -2 
Radio Peking on 3390 at 1956 when signing -off 

with the "Internationale" after a programme in a 
U.S.S.R. dialect. This channel is scheduled to carry 
the Foreign Service from October to April from 1630 
to 2130 and from 2230 to 2300; from May to August 
from 1730 to 1800 and from 1900 to 2000. Obviously 
some amendment to this schedule has taken place 
recently. 

GHANA 
Ejura on 3350 at 2145, recordings of church organ 

music in the Network 1 programme. 
Accra on 3366 at 0548, church service with hymns 

and sermon in English. 

BRAZIL 
Radio Ribamar on 4785 at 0021, LA music, OM in 

Portuguese, slogans and identification. 
Radio Dif. Teresina on 4835 at 0028, YL with 

songs, slogans with echo -effect, OM in Portuguese. 
Radio Brazil Central on 4985 at 0150, OM with 

songs in Portuguese, light music. 
Radio Clube do Para on 4855 at 0132, guitar 

recital after identification. 

VENEZUELA 
Radio Bolivar on 4770 at 0033, OM with sports 

commentary in Spanish. 
Radio Continente on 5030 at 0318, OM with 

world news in Spanish after identification. 

PAPUA 
Port Moresby on 3925 at 1945, opening with 

military music complete with a marching chorus. 
Evening schedule is from 1945 to 2230 and the power 
is 10kW. The best chance of hearing Port Moresby is 
probably on the 4890 channel where sign -on is at 
2000. 
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WORKSHOP AIDS 
TWO NEW HACKSAWS 
Paramo Tools have produced two new hacksaws, a 
senior and junior frame. 

The new enior frame is constructed with an oval sec- 
tion chrome plated tube frame in a strong enamelled 
die cast handle. It is smoothly designed for comfort 
and easy grip, combined with strength. The blade is 
positioned low on the handle and frame, enabling 
close cutting and will take standard 10 in. and 12 in. 
hacksaw blades. Priced at £2.25, plus V.A.T., it should 
be readily available from Paramo stockists. 

The Junior frame utilises an attractively finished 
hardwood handle, with chrome plated steel ferrule 
and parts screwing into a solid chromed steel frame. 
Tensioning a junior blade becomes a difficulty of the 

past. The blade pins are fitted into the accurately 
machined slots, and by turning the handle can be ten- 
sioned as required. No more cut fingers and broken 
blades with the Paramo JF2 Junior frame. Priced at 
95p, plus V.A.T., it should be available from Paramo 
Tool stockists everywhere. 

eeme". e,\ ze 

..: 

'EASYDRIVER' SYSTEM 
The unique `Easydriver' Ratchet Ball, which 
drives from one side and reverses from the 
other, is the heart of this tool system. Because 
of its shape the turning power is twice that of a 
normal screwdriver to make jobs faster and 
easier. 

The system is flexible and versatile with 
three different lengths of drive shaft which 
accept a variety of insert bits to fit most types 
of screw head. There are two socket adaptors 
for driving _-I in. and in. sockets, and for yet 
more torque a special handle fits over the 
Ratchet Ball. 

The `Easydriver' System can be bought in 
various packs, or the individual pieces 
separately. 

Enquiries to Thunder Screw Anchors Ltd., 
Industrial Estate, Southwater, Horsham, 
Sussex. 

THE 'MULTIDRAFT' 

The `Multidraft' compact drafting instrument can be 
used to draw sets of parallels quickly and easily, 
rotate to give any angular setting, and draw perspec- 
tive lines with a minimum of inconvenience. A special 
18 in. extending ruler foot makes the instrument even 
more adaptable. 

`Multidraft' features a 10 -inch drafting arm and a 4 
in. rotary protractor. It is available in both metric and' 
imperial calibrations. Construction consists of a single 
moulded amber -coloured body with firmly attached 
housings which contain special roller and pivot pin 
assemblies, controlled by a simple magnetic clutch 
system. The instrument therefore always lies flat on 
the paper, and canoe moved into position literally by 
the touch of two fingertips. 

The "Multidraft; compact drafting instrument, now 
available from Northgate Instruments Limited, of 19 

London Road, Gloucester 
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DIODE POLARITY 
INDICATOR 

By N. R. Wilson 

This instrument is completely portable and may be employed 
for finding the polarity of all silicon or germanium diodes, 

including rectifiers and small signal types. 

There are numerous silicon and germanium rec- 
tifiers and signal diodes on the home -constructor 
market at present, and many of these do not have 
their polarity reliably indicated. The instrument to be 
described in this article offers a very simple means of 
determining the polarity of a diode, and is particular- 
ly helpful when large batches of diodes have to be 
checked. 

The basic method of operation is similar to that 
employed in other diode polarity indicating devices: a 
low alternating voltage (which in other designs is 
usually derived from the a.c. mains) is applied to the 
diode under test, and its polarity is then indicated by 
the illumination of one of two lamps. In the present 
circuit the alternating voltage is generated in the unit 
itself, and two transistors are added to enable the 
forward current in the test diode to be kept at a low 
level. These facilities incur a slightly increased com- 
plexity in the circuit, but give the advantages that the 
unit is completely portable and independent of the 
mains and that small signal diodes may be checked at 
low forward currents. 
555 TIMER 

The circuit of the unit appears in Fig. 1, and it will 
be seen that this incorporates a 555 timer. The 555 
runs as an astable multivibrator offering an output at 
its pin 3 which is close to a square wave. 

The multivibrator circuit is quite standard. During 
one period of each cycle Cl charges via RI and R2 in 
series, whilst in the remaining period it discharges via 
R2 on its own. Thus, the discharge period is shorter 
than the charge period. However, the value of R2 is 
much larger than that of R1, causing the discrepancy 
between the two periods to be small and ensuring that 
the output from the i.c. is very nearly a 50:50 square 
wave. The frequency of oscillation is approximately 
67Hz. 

The i.c. is powered by the 12 volts given by BY1 
and BY2 in series. During the charge period in Cl the 
potential at pin 3 is high and approaches that on the 
upper positive rail. During the discharge period the 
output potential is nearly equal to that on the lower 
negative rail. In relation to the junction of the two 6 
volt batteries, pin 3 alternates positive and negative 
by some 5 to 6 volts. This constitutes the alternating 
voltage employed for determining test diode polarity. 

Pin 3 connects to test terminal No. 1, whilst test ter- 
minal No. 2 couples to the battery junction via R3 and 
R6. The direction of current flow in these two resistors 
is sensed by TR1 and TR2, whereupon either LED1 

R1 

IOkn 

R2 

22Okn 

Cl 

ICI 

555 3 

LED1 A 

TIL209 

R4 TRI 

150n BC 164 L 

R3 

1 2 3.3kn -o 
Test 

terminals 

NF 

555 

R5 

150n 

LED2 
TIL209 

6 

I kn 

TR2 

BC 2I4 L 

A 

ti 

Top view 

(000) 

bce 
BCI84L BC214L 

Lead -outs 

A 

C 

TIL209 
Lead -outs 

. - 
Slb 

BY2 

6V J 

R1 -R6 I/4 watt 10% 

Fig. 1. The circuit of the diode polarity indicator 

or LED2 becomes illuminated. 
Fig. 2(a) illustrates the instance where a diode is 

connected to the test terminals with its cathode at ter- 
minal No. 2. It will be assumed that current flows 
from positive to negative. 

During the periods when pin 3 of the i.e. is negative 
of the battery junction the test diode is reverse biased 
and no current flows in R3 and R6. In consequence, 
both TR1 and TR2 are cut off. When pin 3 of the i.c. is 
positive of the battery junction the test diode passes 
forward current through R3 and R6, whereupon the 
base of the n.p.n. transistor TR1 is taken positive of 
its emitter. This transistor turns on. At the same time 
the base of the p.n.p. transistor TR2 is also positive of 
its emitter, causing its emmitter-base junction to be 
reverse biased. In consequence, TR2 remains off. 

Since TR1 has been turned on it passes a collector 
current through LED1 and R4, causing the light - 
emitting diode to glow. The l.e.d. only glows during 
the periods when pin 3 of ICI is positive, but per- 
sistence of vision gives the impression that it is con- 
tunually illuminated. 

Fig. 2(b) illustrates the situation where the test 
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ICI 

Test terminals 

ICI 

Test terminals 

(a) 

(b) 

TR2 

Sla 

51b 

Fig. 2(a). If the diode being checked is con- 
nected to the test terminals as shown here, 
LED1 becomes illuminated (b). Reversing the 

test diode causes LED2 to light up 

diode has its cathode connected to test terminal No. 1. 
This time current only flows when pin 3 of the i.c. is 
negative and it causes the base of TR2 to be taken 
negative of its emitter. TR2 now turns on, whilst TR1 
remains cut off. LED2 is thus illuminated during the 
periods when pin 3 of the i.c. is negative, and the 
visual impression is one of continual illumination. 

To sum up, LED1 lights up when the cathode of the 
diode under test connects to test terminal No. 2, and 
LED2 lights up when the cathode of the test diode 
connects to terminal No. 1. Two further indications, 
are possible. If both l.e.d.'s light up the test diode 
is short-circuit, and if neither lights up the test 
diode is open -circuit. 

CURRENT VALUES 
Resistor R3 limits forward current in the test diode, 

whilst R6 ensures that indications are not given by 
low test currents. Both TR1 and TR2 are silicon tran- 
sistors requiring a forward voltage of about 0.6 volt 
between base and emitter before they become conduc- 
tive,with the result that at least 0.6mA has to pass 

through the 1kfl resistor, R6, before either transistor 
can turn on. When the test diode is conductive, the 
forward current which then flows is limited by R3 to 
some 1 to 1.5mA. 

Since a forward current of at least 0.6mA has to 
pass through the test terminals before any indications 
are given it does not matter if the terminals are touch- 
ed by the fingers, as the relatively low current which 
then flows by way of the hand is well below 0.6mA. In 
consequence, diodes having awkwardly situated lead - 
outs or terminations can be held directly against the 
test terminals by the fingers. 

The current drawn from the two 6 volt batteries 
when no test diode is connected is of the order of 8mA. 
Applying a test diode causes an extra drain of around 
15mA from either BY1 or BY2, according to which 
l.e.d. is illuminated. 

The two batteries can each consist of four 1.5 volt 
cells mounted in a 4 -cell holder or any other con- 
venient combination which , offers the required 
voltage. Two 9 volt batteries must not be used as the 
maximum permissible supply voltage which may be 
applied to the 555 is 16 volts only. On -off switch 
S1(a)(b) is a standard double -pole toggle type. 

As battery voltage falls with use (and assuming that 
both batteries have the same voltage) it will be found 
that the first effect of too low a supply voltage is that 
LED1 fails to light up whilst LED2 still gives a 
satisfactory indication. The reason for this is that the 
positive voltage excursion of pin 3 of the 555 is less 
than its negative excursion. 

The components can be housed in a small case with 
S1(a)(b), the two test terminals and the two l.e.d.'s 
mounted on the front panel. LED1 should be position- 
ed alongside test terminal No. 2 and LED2 alongside 
test terminal No. 1, as illustrated in F.g 3. The il - 

LED ,- 

Iq 

Test terminals 

Fig. 3. A Suitable front panel layout for the 
polarity indicator 

Slab 

-LEDI 

luminated l.e.d. then indicates the terminal to which 
the test diode cathode has been connected, the red 
l.e.d. glow giving a psychological association with 
`positive.' 

Quite a high level of radio interference is generated 
by the wiring around Cl, and the multivibrator tone 
can be picked up by a medium or long wave receiver 
several feet away. If this effect is considered to be a 
nuisance, the components may be housed in a metal 
case which will then provide screening. The metal 
case should be common with the junction of the two 
batteries, as indicated by the chassis symbol in Fig. 1. 
If the interference effect is to be ignored, the parts can 
be assembled in a plastic or home-made wooden case. 
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TRADE NOTE 
MAJOR ADDITION TO RANGE OF 

AUDIO MODULES 

A major addition to their range of Audio 
Modules is announced by Bi -Pak Semiconduc- 
tors, 63 High Street, Ware, Herts. 

The unit designated AL 250., is a power 
anplifier providing an output of up to 125w. 
R.M.S., into a 4ohm load. 

The module has a sensitivity of 450mV and a 
frequency reponse extending from 25Hz to 
20KHz whilst distortion levels are typically 
below.1%. The use of 4, 115w transistors in the 

output stage makes the unit extremely rugged 
while damage resulting from incorrect or 
short-circuit loads is prevented by a four tran- 
sistor protection circuit. 

The unit is intended for use in many 
applications such as disco units, sound re- 
inforcement systems, background music 
players, etc. 

Priced at only £15.95 plus V.A.T., the module 
is supplied with complete instructions and is 
fully guaranteed. 

IN NEXT MONTH'S ISSUE 
"I.C. + 2" RECEIVER 
A simple design offering reception on the 
medium wave band. Battery supply demands 
are very modest and the receiver offers an out- 
put to an earphone or to its own loudspeaker at 

a low level for bedside listening 

DUAL METRONOME 
This electronic metronome employs a very sim- 
ple circuit and has the unusual feature of 
providing visual flashes in synchromism with 

the audible pulses 

MANY OTHER ARTICLES 
ON SALE 1st MAY 35p 

RADIDitCI 
CONSTRUCTOR 

ADD-ON VU METER 

An easily constructed design which enables the 
output of an f.m. tuner or the signal level in an 
amplifier to be monitored in terms of volume 

units 
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INEXPENSIVE 
MORSE 
OSCILLATOR 

By D. Snaith 

An inexpensive unijunction oscillator 
with variable frequency control. 

A morse oscillator is a useful item for the enthusiast The circuit of the unit is shown in Fig. 1, and it will 
who is preparing for his amateur transmitting ex- be seen that, basically, it is a standard unijunction 
amination. It can, of course, consist of any a.f. os- arrangement. If there is no plug inserted in the jack 
cillator coupled to a speaker or headphones, and socket, the base 1 of the transistor connects directly, 
which has some means of keying the tone that is 
produced. 

ON-OFF KEY Morse key 

In the design described here the morse key is also 
the on -off switch for the oscillator, whereupon no 
power is consumed from the battery when the key is 
up. The current consumption is of the order of 2mA 
only when the key is down, whereupon the life of the 
battery powering the oscillator should be very long. 

Since continual listening to morse at one audio fre- 
quency can be tiring, the frequency of the oscillator is 
made variable over a fairly wide range. The oscillator 
drives a loudspeaker at an adequate volume level for Uj BY' 

use in quiet surroundings. Alternatively, the oscillator BI 9V .1- 
can be coupled to a standard medium or medium and 
long wave transistor radio for reproduction of the tone JKi 
at a higher level. 

A low cost circuit which enables these various 
facilities to be achieved is given by a unijunction tran- 
sistor oscillator. Since, in an oscillator of this type, os- 
cillation is given by successive discharges of a 
capacitor into a load there is no need for an a.f. bypass 
capacitor across the oscillator supply rails. This 
allows the morse key to be inserted directly in series 
with the battery which powers the oscillator, and the 
circuit immediately controlled by the key can be 
regarded as being completely resistive. The start and 
cessation of oscillation is instantaneous, a factor 
which would be difficult to achieve if there were a Fig. 1. The simple circuit employed for the 
bypass capacitance across the supply rails after the morse oscillator. The frequency of the a.f. tone 
key. this produces is varied by VR1 

TRI 

2N2646 

B2 

BI 
2N2646 

Lead -outs 
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via the jack socket break contact, to the loudspeaker. 
When the morse key is pressed capacitor Cl con- 
tinually charges, via R2 and VR1, and then discharges 
into the speaker via the emitter and base 1 of the tran- 
sistor, thereby producing a series of current pulses in 
the speaker. The repetition frequency of the pulses is 
in the audio range, producing an audible tone from 
the speaker. The frequency of oscillation can be 
varied by adjusting VR1. When this potentiometer in- 
serts minimum resistance into circuit the capacitor 
charges at its fastest rate and the frequency of oscilla- 
tion is at its highest. The frequency falls when VR1 is 
adjusted to insert increasing resistance, since the rate 
of charge in Cl is then reduced. The range of audio 
frequencies will vary somewhat with individual uni - 
junction transistors due to spread in emitter triggering 
voltage levels, and also because of tolerances in R2, 
VR1 and Cl. With the author's unit the tone frequen- 
cy was approximately 600Hz when VR1 inserted 
minimum resistance and was approximately 300Hz. 
when the potentiometer inserted maximum resist- 
ance. 
SPEAKER 

The speaker may be a small component with an 
impedance of 15 û . Speakers having a lower im- 
pedance should not be used. The volume of the tone 
is adequate for single persons or small training groups, 
and it is helpful to mount the speaker in an enclosed 
housing with the speaker aperture at the front. The 
other components in Fig. 1, apart from the morse key, 
may also be fitted in this case. 

When a louder tone is required the radiating coil 
shown in Fig. 2, is plugged into the jack socket, 
whereupon it becomes connected in series with the 
speaker, and the pulses from the base 1 of the uni - 

COMPONENTS 

Resistors 
(Fixed values '-, watt 10%) 

Rl 33Oí1 
R2 4.7k11 
VR1 5k 11 potentiometer, linear 

Capacitor 
Cl 0.212F plastic foil 

Transistor 
TRl 2N2646 

Socket 
JK1 3.5mm. jack socket with break contact 

Speaker 
LS1 1511 loudspeaker 

Battery 
BY1 9 volt battery 

Miscellaneous 
Morse key 
3.5mm jack plug 
Knob 
Connecting wire 
Case 

Tape Tape 

15 turns Tape 

Jack plug 

Fig. 2. The radiating coil. This allows the os- 
cillator output to be reproduced via a transistor 

radio 

junction transistor pass through it as well as through 
the speaker. The coil is self-supporting and simply 
consists of 15 turns of thin insulated flexible connec- 
ting wire random wound and secured at three points by 
p.v.c. insulating tape. The coil can be wound on one 
hand and then slipped off, as its exact diameter is not 
critical. The two coil ends protrude on either side of 
one of the pieces of insulating tape. They are then 
twisted together to form a length of 2 -way flex about 
18 inches long, this being terminated in the jack plug. 

The radiating coil, when plugged into the oscillator 
unit, is held in line with the ferrite aerial rod of the 
transistor radio with which it is to be used. Initially, 
the radio is switched on and tuned to a section of the 
medium or long wave band which is relatively free of 
transmissions, after which the radiating coil is moved 
around its cabinet until a position of maximum coupl- 
ing is found with the unijunction oscillator tone being 
reproduced by way of the radio speaker. The pick-up 
of the tone by the radio is due to the fact that the 
pulses of current in the radiating coil contain r.f. har- 
monics which extend well above the medium wave 
range of frequencies and these harmonics are 
modulated at the oscillator frequency. 

After ensuring that the receiver can pick up the os- 
cillator frequency, the coupling between the radiating 
coil and the receiver ferrite aerial rod is reduced by 
moving the coil away from the receiver. Optimum 
results are given by having the receiver volume con- 
trol at or near its maximum setting, with the radiating 
coil positioned just close enough to the receiver to 
allow the latter to reproduce the tone at the volume 
level desired. This method of operation will ensure 
that the receiver a.g.c. circuit is only slightly affected 
if at all, by the r.f. signal from the radiating coil, with 
the result that the morse characters are reproduced 
cleanly. 

The current consumption of the author's oscillator 
unit was 2.4mA when VR1 was adjusted for the 
highest tone, and was 1.8mA when VR1 was adjusted 
for the lowest tone. 
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"March winds," sang Dick, "and 
April showers!" 

Cheerfully, he carried the small 14 
inch black and white mains -battery 
television receiver over to his bench. 
He cleared an area by pushing to one 
side a pile of odd components, lengths 
of wire and short pieces of solder, then 
placed the set on the bench surface. He 
took up the u.h.f. aerial lead and 
plugged it into the receiver aerial 
socket. 

"March winds," he intoned, as he 
inserted the receiver mains plug into a 
socket at the back of his bench, "and 
April showers!" 

He switched on the receiver, 
whereupon the sound channel of one of 
the local transmissions at once became 
audible from the speaker. He waited 
for the tube to warm up. Eventually a 
picture having a markedly low con- 
trast level appeared on the screen. 

LOW CONTRAST 
Dick frowned and tuned the set to 

another local transmission. Again, the 
sound channel was reproduced at good 
strength and again the picture on the 
tube was of low contrast. 

"March winds," he sang thoughtful- 
ly, "and April showers!" 

A groan of exasperation rose up 
from Smithy's bench on the other side 
of the Workshop. The Serviceman 
bent further over the hybrid valve and 
transistor TV on which'he was work- 
ing. 

Dick looked at the front of the 
receiver but no contrast control was 
available here. He turned the receiver 
half -way round and examined the 
rear. A row of holes denoted access to 
pre-set controls and, picking up a 
small insulated screwdriver, Dick 
passed this through a hole designated 

"Contrast". He felt its blade enter a 
recessed slot, and he turned it 
clockwise experimentally. There was 
no change in picture contrast level. 
Dick continued to turn the screwdriver 
until he realised that he had rotated it 
through more than a complete circle. 

Satisfied that he had found an ob- 
vious fault right at the start of his work 
on the receiver, Dick removed the 
screwdriver and switched off the 
receiver. Whistling, he applied the 
screwdriver to the screws which 
secured the back of the set. 

His whistling changed to song. 
"March winds and April showers!" 

"For the love of Mike," roared out 
Smithy, "have you got to keep singing 
that tune?" 

Surprised, Dick put down the screw- 
driver and turned to face the Ser- 
viceman. 

"What tune?" 
"That 'March winds and April 

showers' thing," replied Smithy irate- 
ly. "Ever since you came in this mor- 
ning you've done nothing else but sing 
that." 

"Blimey," retorted Dick, outraged at 
this unexpected attack on his lawful 
activities, "what's wrong with singing? 
It's a free country, and people sing 
when they're happy. It so happens that 
I'm happy this morning." 

"Perhaps people do sing," grated 
Smithy irritably. "But most normal 
people I've ever heard of sing a song all 
the way through. Normal people don't 
just sing the first line over and over 
again." 

Are you suggesting," returned Dick 
coldly, "that I'm abnormal in some 
respect?" 

"You must be," stated Smithy dis- 
passionately. "A normal person would 
sing the song right through, and not 
just keep repeating the first line." 

Occasional minor 
differences of opinion are 
inevitable in the most 
amicable of relationships. 
Despite Smithy's irritation 
over some of Dick's little 
mannerisms, the pair are 
still able to trace a fault it 
the contrast control circuit 
of a single standard TV 

receiver. 

The pair glowered at each other. 
"Anyway," said Smithy decisively, 

"if you start singing that one line 
again, so help me, I'll come over and 
personally disembowel you. So watch 
it." 

Smithy turned resolutely back to his 
bench whilst his assistant, his cheer- 
fulness now dissipated, returned to the 
mains -battery television set. Silently, 
he removed its back and examined the 
small open pre-set contrast control 
mounted on the printed circuit board. 
It was obvious why he had been able to 
adjust it through more than 360 
degrees. Its slider was distorted out of 
shape and was not even touching the 
track. Dick grunted and walked 
towards the filing cabinet. Shortly, he 
returned with a service manual, open- 
ed it out on his bench, then examined 
the circuit around the contrast control 
(Fig. 1). Frowning, he next turned to 
the components list in the manual. 
Once again he rose, this time making 
for the spares cupboard. 

There was silence for several 
minutes as he looked through the con- 
tents of the cupboard. Patently, his 
search was fruitless. 

"Hey, Smithy!" 
"Hullo," came a preoccupied 

answer from Smithy's bench. 
"Have we got a 47011 skeleton pot 

knocking around? Not a miniature, 
just one of the normal size ones. Oh, 
and vertical, too." 

Sm,ithy put down his soldering iron. 
"I might have one or two here," he 

replied. `There's not much call for 
these pots as replacements but I did 
get some in a few weeks ago for a little 
experimental private job. I'll have a 
look." 

He pulled open a drawer in his 
bench, extracted a cardboard box and 
poked a questing finger around its con - 
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Fig. 1. The signal path in a single standard television receiver from the vision detector to the cathode of 
the cathode ray tube 

tents. 
"You're in luck," he announced, 

taking out a small potentiometer. "I've 
got several 47052 skeletons. Incidental- 
ly, what's it for? As I said, we don't 
have to change these pots very often." 

"Well, we'll have to change the one 
in this set," replied Dick. "Come and 
have a look at it." 

Still preoccupied, Smithy got up 
and walked over to Dick's bench. Dick 
showed him the potentiometer on the 
printed circuit board of the television 
receiver. 

"Dear me," remarked Smithy. 
"Some ham-handed Henry has cer- 
tainly had a go at that one. He's forced 
thé slider right past the end of the 
track. Now, I wonder why on earth he 
did that?" 

"Perhaps we'll find out," stated 
Dick. "When I get the new pot in." 

"The one I've got here isn't a precise 
physical equivalent," said Smithy, 
holding the potentiometer he was 
carrying against the component on the 
board. "Still, the tag spacing looks the 
same so you might as well fit it in." 

VARYING FEEDBACK 
"There's rather an unusual type of 

contrast control in this set," remarked 
Dick chattily as he pointed to the cir- 
cuit in the service manual. "It's in the 
emitter circuit of the video output 
stage." 

"Ah yes, so it is," remarked Smithy, 
examining the diagram. "It's a very 
neat arrangement, actually, because it 
varies the negative feedback in the 
emitter circuit without upsetting the 
d.c. conditions. In some of these 625 
line monochrome jobs the contrast 
control changes the amplitude of the 
detected video signal in much the same 
way as a volume control changes the 
amplitude of the signal in an a.f. 
amplifier. But this one works in quite a 
different manner." 

"How exactly does it work, 
Smithy?" 

"Well," said Smithy, "let's assume 
for the moment that the 680pF and 
2,000pF capacitors aren't there, and 
also that the 2252 resistor is omitted. 
Under these 'conditions, what happens 

when the slider of the pot is at the bot- 
tom of the track?" (Fig. 2(a).) 

"You get an unbypassed emitter 
load of about 55052," replied Dick 
promptly. "Which is given by the 47052 
in the pot track and the 8252 resistor 
above it." 

"Good," replied Smithy. "And what 
do we have when the slider of the pot is 
at the top of the track?" (Fig.2(b).) 

"The unbypassed emitter load is 
8252 only," stated Dick. "The 47052 in 
the pot track is bypassed by the 100µF 
electrolytic." 

"Exactly," pronounced Smithy. 
"And that's all there is to it. There is 
less negative feedback in the emitter 
circuit when the slider is at the top of 
the track and so the video output tr- 
ansistor offers greater( gain, which cor- 
responds to increased contrast. The 
680pF and 2,000pF capacitors in the 
complete circuit are frequency com- 
pensating components and they ensure 
that a good high frequency response is 
given when the contrast control pot is 
at about the correct setting. The 2252 
resistor limits the effect of the 100µF 
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electrolytic and helps to give smooth 
contrast control. A very nice little cir- 
cuit." 

Smithy gazed appreciatively at the 
service manual. 

"There are quite a few other in- 
teresting points in the overall circuit," 
put in Dick quickly. "Right from the 
vision detector on, in fact." 

"Ah yes," said Smithy, now com- 
pletely absorbed by the circuit in the 
manual. "Well now, let's take the 
signal all the way from the vision 
detector to the cathode of the tube. To 
start off with, it's&a negative modula- 
tion 625 line signal with sync pulse tips 
corresponding to maximum 
amplitude. The vision detector is con- 
nected so that the detected sync pulses 
are negative -going, whereupon the pic- 
ture information has to be positive - 
going. This signal is applied to the base 
of the video driver transistor." 

"There's a 10pF capacitor im- 
mediately after the vision detector," 
interrupted Dick. "It goes to the 
ceramic filter." 

"That's right," confirmed Smithy. 
"The 10pF capacitor takes off the 
6MHz intercarrier signal after the vi- 
sion detector and applies it to the in- 
tercarrier amplifier, after which it is 
fed to the 6MHz sound detector and 
then to the a.f. amplifier and speaker. 
The ceramic filter is resonant at 
6MHz of course. But let's go back to 
the video signal at the base of the video 
driver transistor. This splits up in two 
ways. It appears inverted at the collec- 
tor of the transistor, so that the sync 
pulse tips are positive -going, and this 
version of the signal is applied to the 
sync separator. The 560pF capacitor 
between the collector and chassis is 
merely an i.f. bypass capacitor." 

"I suppose that the signal at the 
video driver emitter is in phase with 
the signal at its base." 

82n 

470n 

Video 
output 

IOONF 

(a) 

"It is," agreed Smithy. "The emitter 
signal is next applied to a 6MHz trap, 
which removes the intercarrier signal, 
and it then passes to the base of the 
video output transistor. The 6MHz 
trap will also help to remove some of 
the i.f. present after the vision detec- 
tor. We've already looked at the 
emitter circuit of the video output 
transistor, where the contrast control 
is, so all we need say is that the video 
output transistor functions as a com- 
mon emitter amplifier and inverts the 
signal. The signal at the collector is 
then applied to the cathode of the 
tube." 

"And the signal at the video output 
collector," chimed in Dick, "will have 
negative -going picture information 
and positive -going sync pulses." 

"Exactly," stated Smithy. "And 
that's just the polarity the signal 
should have at the tube cathode." 

BRIGHTNESS CONTROL 
"Just a minute, though," said Dick 

hastily, observing that Smithy was 
making a move back to his own bench, 
"there's one bit we haven't looked at 
yet. There's a 100kÇ2 resistor from the 
tube cathode to the brightness control. 
And, blow me, it goes to the receiver 
on -off switch, too! What's all that 
about?" (Fig. 3.) 

"It's quite simple," responded 
Smithy. "All that the brightness con- 
trol does is vary the standing positive 
voltage on the tube cathode. During 
the scan period the tube grid is held at 
chassis potential, and the cathode is 
taken positive of it by the brightness 
control. When you switch the set off, a 
section of the on -off switch shorts the 
brightness control slider to chassis, 
with the result that the tube cathode is 
taken sufficiently negative for the tube 
to pass a high beam current and dis - 

Video 
output 

82 n 

470n 

I00yF 

(b) 

Fig. 2(a). Circuit conditions when the contrast control slider is at 
the earthy end of its track 

(b). The conditions which exist when the slider is at the non -earthy 
end of the track 
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Fig. 3. The brightness control circuit. This, and the circuit of Fig. 1, 
are based on the appropriate stages of the Thorn Consumer Elec- 
tronics 1590-1591 Series of mains -battery receivers. The line 

blanking pulses cut off the c.r.t. during line flyback 

charge the e.h.t. reservoir 
capacitance." 

So you don't get a spot on the 
screen after switch -off?" 

"That's right. And just to finalise 
the story, the positive voltage required 
by the brightness control is given by 
scan rectification of the waveform 
from a winding on the line output 
transformer. The scan rectification 
produces a direct voltage of about 95 
volts which is applied also, by the way 
to the collector load of the video output 
transistor." 

Smithy glanced at his watch and 
sighed. 

I must," he remarked wearily, "be 
the most put-upon person in the world. 
If I'm not having to endure you singing 
one -line songs all out of key, I'm 
wasting my time explaining technical 
points to you. How on earth I ever get 
any of my own work done just beats 
me." 

"There's just one little point I don't 
understand," pleaded Dick. "What's 
this scan rectification business?" 

"It's the opposite," replied. Smithy 
shortly, "to flyback rectification." 

Dick considered this statement. 
"I still don't get it." 
"Look;" said Smithy impatiently, 

"these mains -battery receivers have a 
main supply rail voltage which is only 
about 11.5 volts. Quite .a few of the 
receiver stages, as well as the c.r.t., 
need voltages that are higher than this, 
and all these higher voltages are ob- 
tained from the line output 

transformer. One obvious source of 
high voltage is the boosted supply 
voltage given by normal line output 
transformer operation, and this may 
be used to supply the i.f. stages and the 
video driver stage. The tube needs an 
e.h.t. voltage of around 12kV or so, and 
it is given by rectification of the 
waveform on the e.h.t. winding of the 
transformer. This is an example of 
flyback rectification." (Fig. 4(a).) 

"In other words," said Dick bright- 
ly, "it's the high voltage flyback peaks 
that are rectified." 

"That's it," replied Smithy. "The 
flyback peaks are only present for a 
very short part of the line output 
transformer waveform cycle, and so 
flyback rectification is only suitable 
for cases where the current drawn 
from the reservoir capacitor is low. If 
you want to draw a relatively high rec- 
tified current you use scan rectifica- 
tion. In this instance the reservoir cap- 
citor charges from the much longer 
scan period of the waveform with the 
result that, though you get a much 
lower rectified voltage, its regulation is 
very much better." (Fig. 4(b):) 

"Oh, I get it now. It's quite easy 
when you think about it, isn't it?" 

"And may I," asked Smithy with 
elaborate sarcasm, "return to my own 
work now?" 

"Pray do, Smithy. I'm most obliged 
to you for your information." 

"Would Sir be wanting to know 
anything else?" went on Smithy with 
biting irony. "Say, for instance, him 
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the timebases cause the little spot on 
the screen to go from left to right and 
up and down?" 

"Hey, Smithy," said Dick uneasily. 
"Don't be like that." 

"Perhaps," continued Smithy, "I 
could assist you by going through all 
the resistors in this set, showing you 
how you can tell their values from 
their colour coding." 

"Hell's teeth," complained Dick, 
"I've never known you carry on like 
this before. You're really twitter and 
bisted." 

"Harumph," stated Smithy, turning 
an eagle eye on his uncomfortable 
assistant. "Well, just you remember 
it." 

With which somewhat inconclusive 
comment Smithy turned round and 
walked back to his bench. 

Average 
voltage 

E.H.T. winding 

Winding on 

line output 
transformer 

(a) 

( b) 

NEW CONTROL 
The Workshop fell silent for an un- 

wontedly long period as Dick and 
Smithy set about their various tasks. 

Dick applied himself to the rather 
ticklish process of removing the wreck- 
ed potentiometer from the printed 
board of the television receiver. As he 
worked, his cheerfulness once more 
returned and he gradually forgot 
Smithy's irascibility. Eventually he 
was able to remove the faulty poten- 
tiometer without damage to the copper 
on the printed board. As he placed the 
component on his bench he hummed 
quietly to himself'. 

He picked up the new potentiometer 
and bent its tags slightly to ensure an 
easy fit into the printed circuit holes. 
They fitted excellently. Carefully he 

E.H.T. reservoir 
capacitor 

Reservoir 
capacitor 

E.H.T to C.R.T. 

fihal anode 

Rectified voltage 

Fig. 4(a). A typical example of flyback rectification is given in the 
e.h.t. circuit of a television receiver. The e. h. t. reservoir capacitor 
is normally formed by the inside and outside graphite coatings of 

the cathode ray tube 
(b). Scan rectification is given when a winding on the line output 

transformer is connected in opposite phase 

TRANSISTOR TESTER - 
Tests in or out of circuit, identifies 
types, tests collector currents of 
5mA 50mA, more on power 
transistors. 160 x 95 x 64mm 

£10.45 
CAPACITANCE SUBSTITUTION ' 

BOX - 
Test Leads, 1 metre. 120 x 58 x 
32mm £2.35 
SIGNAL INJECTOR - 
AF and RF Transistorised Injector 

- £4.25 
PANEL METER - 
D'Arsonval movement, dual 
bearings, 42 x 42 x 30mm, 
5OuA £4.35 
1 mA £4.15 
5mA £4.15 
EDGEWISE PANEL METER - 
FSD 1mA,64x90x 16 mm£5.75 
STETHOSCOPE EARPHONE - 
8 ohm dynamic, foam tips, lead, 
3.5mm plug £1.20 
PRINTED CIRCUIT KIT - 
Contains everything to produce 
printed circuits £2.65 
RESISTORS - 

, watt, 5%, 1p each; 10, 9p; 
100, 80p. 

SWITCH CLEANER 98p 
DIL Breadboard £2.30 
Connecting. Wire - pack of 6 
metres (1 metre black, red, yellow, 
green, orange, white) 10p 

Send stamp for lists or enquiries 
C.W.O. 20p P&P 

CLEVELAND 
SUPPLIES (HEC) 

P.O. Box 20, Redcar, Cleveland 

GAREX 
Modulation transformers 
Valve type 747, for 30W Tx £2.85 
Transistor type, p/p N KT404 to QQV03-20a 
(or QQV03-10), with driver transformer to 
match - special offer - the two £1.45 
Mains transformer (multitao primary) 
250 0 250V 200mA, 6-3V 5A, 5V 2A, 
fully shrouded, (suitable for 30W Tx - match- 
iny style to nwd. transf.) ' £5.95 
Connection data supplied with transformers. 
H.T. chokes 5H 80rnA, 1'.8H 125mA £1.25 
Relays GPO type 2400, 12V coil, 8A contacts, 
4PCO or 2P make 40p each; 5+: 25p 
Neons min. wire end, 55p/10; £4/100 
Slide Switches min. DPDT15p ea; 5+: 12p 
2 pole, 3 position 22p each; 5+: 18p 
PL259 UHF Plug & Reducer 60p; 5+: 50p 
S0239 UHF Socket panel mtd. 45p; 5+: 36p 
BNC cable mtg Socket 501! 15p; 5+:.12p 
Resistor Kits 10E12 5% C -Film, 10 each value 
22 12 to 1M (670 pcs) k or iW £5.30 
Numicators ZM1080 75p each; 5+: 63p 
I.C.'s (vow, full spec.) CD4001AE 40p 
SN76660 FM Quad. detector £1.25 
723 Voltage reg. TO5 metal case 90p 
NE555 Timer 75p 
709 1T051; 741 IDIL-81 Op. amps 25p each 
5+ I.C.'s (any mix) at 20% discount 
Nicad rechargeable,cells HP7 size £1 each 
4a : 90p. 10+: 85p. new. recent manufacture. 

Prices include UK Post, Packing Si VAT 

Mail order only I Sole Address: 

GAREX ELECTRONICS 

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

Cheddington (STD 0296) 668684 
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applied his soldering iron and the 
solder to the three tags and the copper 
areas surrounding them. The resulting 
joints were excellent, too. Dick's mood 
rose to one of high elation. 

"March winds," he sang joyfully, 
"and April showers!" 

Heedless of the furious snarl which 
was at once audible from the other side 
of the Workshop, he switched on the 
television receiver. Again, the sound 
channel came immediately to life. As 
Dick waited for the tube to warm up 
Smithy, at his own bench, was engaged 
in a quite mysterious operation. The 
Serviceman had picked up a 400µF 
275 volt electrolytic capacitor and was 
now connecting it temporarily by 
means of insulated crocodile clip 
leads to the chassis and h.t. positive 
line of the hybrid television receiver 
on his bench. 

Dick's eyes brightened as an over - 
contrasted picture appeared on the 
screen of his set. 

"March winds," he carolled ex- 
ultantly, "and April showers!" 

Smithy carefully removed first one 
and then the other crocodile clip from 
the 400uF 275 volt capacitor, making 
certain that they would not touch each 
other. Quietly he picked up a small tin 
lid with a shiny inside surface. 

Dick adjusted the contrast control 
he had just fitted. It worked perfectly. 

Smithy crept up noiselessly behind 
his assistant. He held the tin lid just 
behind Dick's left ear and slowly 
brought the tags of the charged 
capacitor towards its surface. 

"March winds," began Dick, "and . 

The 400µF capacitor discharged_ 
into the tin lid surface with an ear - 
shattering crack. Dick jumped round 
wildly, involuntarily turning the 
screwdriver in the contrast control 
potentiometer as he did so and jerking 
the television chassis several inches 
across his bench. His right knee dis- 
lodged the lead of his soldering iron, 
causing it to be pulled from its rest. 
Still moving convulsively, he twitched 
his knee even further, whereupon the 
soldering iron traced a delicate arc in 
the air before clattering down to the 
floor. Bemused by the sudden rush of 
events, Dick dropped the screwdriver 
he was holding and grabbed un- 
successfully at the iron as it passed 
him, with the result that he lost his 
balance and fell to the floor. He lay 
there for a moment, staring uncom- 
prehendingly at Smithy, then jumped 
up almost as quickly as he had fallen 
down when the smell of burning fabric 
and a warm sensation from his right 
arm revealed that the soldering iron 
was doing as much damage to the 
sleeve of his overall jacket as it was to 
the Workshop linoleum. 

Even Smithy was slightly taken 
aback at the dramatic outcome of his 
little enterprise. He sat philosophically 
on Dick's stool as his stricken assistant 
tottered over to the Workshop sink to 
run a little cold water over the scorch- 
ed overall sleeve and to generally 
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assess the damage that had been done 
to him. Thoughtfully, Smithy stooped 
down, picked up Dick's soldering iron 
and replaced it neatly on its rest. 

Dick returned from the sink, looked 
at .the capacitor and tin lid which 
Smithy was now holding in his left 
hand, and realised what had produced 
the pistol -like crack at his left ear. 

"Bleeding rattlesnakes," he com- 
plained bitterly, "What on earth did 
you go and do that for?" 

"I warned you," replied Smithy, 
sternly. "You can't say I didn't warn 
you. You've just about sent me round 
the twist this morning with your one - 
line singing, so you've only got yourself 
to blame.' 

Dick looked at the Serviceman. An 
expression of reluctant respect was 
burgeoning in his eyes: 

"Blimey," he said grudgingly at last, 
"if you say you're going to do 
something you do it." 

Smithy made no reply. 
Dick glanced down at the scorched 

sleeve of his overall jacket. 
"You've caused this jacket to be 

damaged." 
"Ni) problem," replied Smithy 

shortly. It's Workshop property and 
can easily be replaced." 

His assistant turned to the television 
receiver he had been repairing. This 
still quietly reproduced the sound 
channel of the local transmission, but 
the picture had reverted to its previous 
state of low contrast. Dick quickly ex- 
amined the contrast control. 

"Blow me," he stuttered, "the new 
pot is wrecked now! When you dis- 
charged that capacitor I was adjusting 
the pot and I must have turned its 
slider past the end stop as well!" 

"Not to worry," returned Smithy 
calmly. "I can give you another of the 
same value." 

Smithy stalked slowly back to his 
bench and looked through the com- 
ponents in his cardboard box. 

"Here you are," he said, returning. 
"Here's another one." 

"Well, it can jolly well wait a bit," 
snorted Dick. "It will take me a good 
five minutes to get rid of my tremble 
following the ordeal I've just been 
through." 

INTERMITTENT FAULT 
After allowing the passage of a 

suitable time for the steadying of his 
nerves, Dick removed the contrast 
potentiometer and fitted the second 
new one that Smithy had provided. 
The Serviceman was now working once 
more on his own television receiver, 
and the 400pF 275 volt capacitor and 
the tin lid (now noticeably blackened 
at two points on its surface) were stow- 
ed away out of sight at the back of his 
bench. 

Dick put down his soldering iron, 
and once more switched on the televi- 
sion set. After some'moments the pic- 
ture appeared, but in its low contrast 
state. Dick adjusted the new contrast 
control. It had no effect. 

"Oh no," he moaned. 

470n 
22n 

Contrast 
control 

T 100p 

Fig. 5. Dick finally dis- 
covered an intermittent con- 
nection at the 100pF 
capacitor in the contrast 

control circuit 
"What's up?" called out Smithy. 
"The new pot doesn't work," replied 

Dick. "There's something else wrong 
with this darned set now." 

"Is there?" remarked Smithy, a 
note of interest entering his voice. 
"Perhaps what's happened is that as 
well as over -adjusting that pot you 
gave the printed board a bit of a jolt, 
with the result that you brought on the 
real fault." 

Smithy rose and once more walked 
to his assistant's bench. 

"Now," he went on, "let's reason 
this out. The set came in with the pot 
broken because someone had turned it 
round too hard. Now, why should that 
happen? People don't go around 
screwing up contrast control pots just 
to pass the time of day. Isn't there just 
a chance that whoever turned the pot 
was trying to get more contrast but he 
tried a bit too hard?" 

Smithy picked up Dick's screw- 
driver and gently tapped the com- 
ponents around the contrast poten- 
tiometer. Suddenly, the picture chang- 
ed to a full contrast level, stayed in this 
condition for a few seconds, and then 
relapsed back to its low contrast condi- 
tion. 

Blimey," exclaimed Dick. "An in- 
termittent! What I've got to do is chase 
that intermittent!" 

"That's it," returned Smithy. "Now, 
if I hadn't done you the favour of mak- 
ing you jerk that printed circuit board 
you d have been under the impression 
that you'd cleared the fault, and the 
set would have come back in again 
almost immediately after it had gone 
out." 

"If that's your idea of a favour," 
retorted Dick, indignantly, "I'd prefer 
you to do things against me. Anyway, 
let's sort out this intermittent." 

After a little tapping Dick soon 
located the guilty component: none 
other than the 100µF capacitor which 
coupled to the contrast control slider 
via the 2213 resistor. (Fig. 5.) Dick was 
not able to confirm whether the com- 
ponent itself or one of its connections 
to the board was faulty, so he took no 
chance and soldered in a completely 
new capacitor. 

Dick's good spirits had now com- 
pletely returned, and he hummed hap- 
pily away as he tightened up the 
screws at the rear of the fully ser- 
viceable television receiver. 

"Let's twist again," he sang, "like 
we did last Summer." 

Some people never learn. a 
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THE MODERN BOOK CO 
NEW EDITION 

WORLD RADIO TV HANDBOOK 1976 
A Complete Directory of International Radio and T.V. 

Price: £5.00 
MAKING YOUR OWN ELECTRONIC GADGETS 
A BEGINNER'S GUIDE 
by R. H. Warring PRICE: £2.65 
TRANSISTOR SUBSTITUTION HANDBOOK No. 15 

PRICE: £2.45 
ELECTRONIC TEST EQUIPMENT 
by H. T. Kitchen PRICE: £4.85 
ELECTRONIC FUNDAMENTALS & APPLICATIONS 
by J. D. Ryder PRICE: £5.45 
INTRODUCING AMATEUR ELECTRONICS 
by I. R. Sinclair PRICE: £1.50 
DIGITAL ELECTRONIC CIRCUITS & SYSTEMS 
by N. M. Morris PRICE: £2.60 
HOW TO BUILD ELECTRONIC KITS 
by V. Capel PRICE: £1.95 
ELECTRONICS SELF-TAUGHT WITH EXPERIMENTS 
& PROJECTS by J. Ashe PRICE: £2.35 
}IANDBOOK OF IC CIRCUIT PROJECTS 
by J. Ashe PRICE: £2.30 
BEGINNER'S GUIDE TO TRANSISTORS 
by J. A. Reddihough PRICE: £2.25 
110 COSMOS DIGITAL IC PROJECTS 
FOR THE HOME CONSTRUCTOR 
by R. M. Marston PRICE: £3.00 

SOLID STATE HOBBY CIRCUITS 
by RCA PRICE: £1.85 
SERVICING WITH THE OSCILLOSCOPE 
by G. J. King PRICE: £4.85 
UNDERSTANDING IC OPERATIONAL AMPLIFIERS 
by R. Melen PRICE: 2.50 
TTL COOKBOOK 
by D. Lancaster PRICE: £5.65 
PRINCIPLES OF TRANSISTOR CIRCUITS 
by S. W. Amos PRICE: £3.65 
TRANSISTOR ELECTRONIC ORGANS FOR 
THE AMATEUR 
by A. Douglas PRICE: £2.80 
RADIO CONSTRUCTION FOR AMATEURS 
by R. H. Warring PRICE: £2.70 
THE RADIO AMATEUR'S HANDBOOK 1976 
by A.R.R.L. PRICE: £4.85 
RAPID SERVICING OF TRANSISTOR EQUIPMENT 
by G. J. King PRICE: £2.20 
ELECTRONIC SYSTEMS FOR RADIO, T.V. & 
ELECTRONICS MECHANICS 
by R. Lewis PRICE: £2.75 
AMATEUR RADIO TECHNIQUES 
by P. Hawker PRICE: £2.43 

ALL 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 

Still the simplest, fastest way 
of constructing your 
electronic circuits. Vero 
Electronics Ltd manufacture 
boards to suit most of your 
requirements, including, 
Verostrip, Dual in line I.C. 
boards, Plain Boards, etc. A 
new catalogue is available 
(price 10p + S.A.E. at least 7" x 9") 

Vero Electronics Limited, Retail Dept., 
Industrial Estate, Chandler's Ford, Hants., S05 3ZR 
Telephone: Chandler's Ford 2956 (STD 04125) 

Technology 
spoken here: 

New this month are 520 MHz divide -by -ten ICs, the 11C9C at £14.00; a new 
extruded aluminium heatsink for the TDA2020 for 70p, when purchased 
with the IC, and a new series of cases, especially conceived for our range of 
tuner modules, for AM, FM, and now TV sound "off -air". 
5600 Vancap Mosle, won 4 tuned RF ccts 10.00 
EC3302 Vancap FEE/Bloater min, tune, head 5.00 
7252 Top quality tunersct VHF to audio 

Varcaptunedw h3m 2400 
7253 Tunerset um.bu,Itnn stereo sueccoder. 

Vancap tuned. 24.00 
cosmos, illuminated meters 35,8, 
35 x 14mm as used won Larshon 
7252/7253 

9001 Frequency scale 88.108 2 50 
9002 Signal strength scale 010 250 
9007 Tuning meter scale 3 - 0 - 3 2.50 
A134] Multnurn outman control p81. 40 turn 1008 0.35 
TV SOUND SYSTEM 
7700 "Of Lao" UHF 7V sound receiver 

Vancap to w mdh 

nog. and sound detectson at 38MH, 26 00 
7701 Cha and cabinet for above 

(evadable March 19761 7.50 
5700 UHF TV vaiaap tunerhead 550 
5770 Tunernead+4 way pal,o,,ctor 860 
8011 6 station electronic station selector, 

floc, rporan ng a muting output, AFC 
lock and scan wrung'. Bwlt. 14.99 

8005 A ko of accessories for the 7252/3 
to provide power stabile ter 

MAXr idler and audio gam, meter doves 499 

Special Offer Packs 
007448 6 x 7448 + 6 x 06704 10.00' 
507001 CT7001 -r 6 x 06704 I Socket 12.50' 
SOFM 604400 1 004402 a 586 a 700220K 3.00 

Radio/MPX and linear ICs 
CA3089E 194 
CA3C90A0 3.75 
MC1310P 2.20 
MCI350P 0.70 
SN166600 0 75 
TBA651 1.81 
uA720PC t40 
TBA810A8 109 
TCA940E I. BO 
IPr,ces for lieatsInka, when 
purchased wnh IC, 14p each 
810/9401. 

TDA2020 2.99 
NE560 250 
NE561 250 
NE562 250 
NE565 250 
NE550 080 

Toko filters for 
AM/FM/TV/MPX 
MEH41T 1.65 
CFT470C 0.55 
SFE6.OMA 0.80 
CFSIO7 0.40 
0003132 2.25 
9L02007 1.60 
BLR3107 1.60 
OTHER AM/FM COILS 
IN OUR LISTS 

Logic Send an SAE fora free price and stock list - which has been 
11C90 14.00 revised extensively during March. There is a new Larsholt 
Varicap Diodes Signalmaster FM tuner - and a companion 25+25W audio 
MVAM 1 2.15 amplifier kit, as well as further details on our broad range 
MVAM 2 1.05 of specialist wireless and audio products. 
BA1 0.30 pp 22p per order, VAT is generally at 25% - and the min. 

12121 0.40 
Mv104 0.45 CWO charge is £1. Min. invoice E7.50, Catalogue 40p . 

ambitI. 6tiVAT' 

INTERNATIONAL 4110" 
25 High Street, Brentwood, Essex, CM14 4RG. Tel: 216029; Tlx: 995194. 
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11. 
PLUS 20p IF ORDERED 
BY POST 

ETI TOP PROJECTS 
No.3 

COMPLETE DETAILS FOR BUILDING: 

GRAPHIC EQUALISER 
IMPEDANCE METER 
25W STEREO 
COLOUR ORGAN 

ELECTRONIC IGNITION 

ON SALE AT YOUR 

DIGITAL VOLTMETER 
STEREO FM TUNER 
TACHO TIMING LIGHT 
RADAR ALARM 
LINE AMPLIFIER 

PLUS MANY MORE 

NEWSAGENTS 
IN CASE OF DIFFICULTY SEND 
£1.20 (inc. postage) TO: ETI TOP 
PROJECTS NO.3, 36 EBURY STREET, 
LONDON SW1W OLW. 

Simple Short -Ware Receivers 
by F. A. Baldwin 

140 Pages 

* FOUR BASIC DESIGNS 
1, 2 and 3 Valves. In total, six design variations are described, 
all have been thoroughly air -tested. Fifteen photographs and 
thirty-nine working diagrams illustrate the construction of the 
'Saxon', 'Voyager', 'Explorer' and 'Sentinel' receivers. 

* INTRODUCTION TO SHORTWAVE 
LISTENING 

Radio Wave Propagation Conditions; Aerial and Earth 
Systems; Broadcast Bands Operating; Identifying Broadcast 
Stations; Using a Tape Recorder; Reception Reports 
(Broadcast); Reporting Codes (Broadcast); Specialising; 
Amateur Band Operating; Reception Reports (Amateur); 
Reporting Codes (Amateur); CW or Phone?; Clubs and 
Societies; Receiver Calibration; Operating a Short Wave 
Receiver; Addresses. Six Tables, two photographs and ten 
diagrams. 

* WORKSHOP PRACTICE * SOLDERING NOTES 
* GENERAL PURPOSE POWER SUPPLY 
May be used as a bench supply or for use with two of the basic receiver designs. Two photographs, 
four working diagrams, Test Table. 

8Op 
P. & P. 17p 

TO DATA PUBLICATIONS I.TD 57 Maida Vale London W9 1SN 
Please supply copy(ies) ; of 'Simple Short -Wave Receivers', Data Book No. 19. 
I enclose cheque/crossed postal order for 
NAME 
ADDRESS 

BLOCK LETTERS PLEASE 
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SMALL ADVERTISEMENTS 
Rate: 8p per word. Minimum charge £1.00 

Box No. 20p 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 responsiblity 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. 

WANTED TO PURCHASE: large and small quantities of 
transistors, diodes, I.C.s, etc. Immediate requirement for 
10,000 BC109 transistors. Send samples/lists of any sur- 
plus components. Elekon Enterprises, 224a St. Paul's 
Road, Highbury Corner, London N1 2LJ. Telephone: 01- 
359 4224. 

VALVES - Radio - TV - Transmitting - Industrial. 
1930 to 1975. 2,200 types. Many obsolete. List 20p. S.A.E. 
for quotation. We wish to buy all types of new and boxed 
valves. Wholesalers' and dealers' etc. stocks purchased. 
Cox Radio (Sussex) Ltd., Dept. REC, The Parade, East 
Wittering, Sussex. Telephone: West Wittering 2023. 

START YOUR OWN BUSINESS REWINDING 
ELECTRIC MOTORS. This unique instruction manual 
shows step by step how to rewind motors, working part or 
full time, without previous experience. Everything you 
need to know easily explained, including where to obtain 
materials, how to get all the work you need, etc., etc. A gold 
mine of information and knowledge. Only £3.65 + 2')p P. & 
P. From: Magnum Publications, Dept. RC5, Brinksway 
Trading Estate, Brinksway, Stockport, SK3 OBZ. 

WANTED TO PURCHASE: All early books on radio, 
preferably before 1925. Box No. 282. 

SERVICE SHEETS for Radios/TV's etc. 50p and s.a.e. 
Catalogue 20p and s.a.e. Hamilton Radio, 47 Bohemia 
Road, St. Leonards-on-Sea, Sussex. 

UNIQUE "GLOBE -KING" VHF KITS. 80-180MHz. 
Receiver, tuner, converter. World wide sales. Send £6.00 
or s.a.e. for free literature. Johnsons Radio (C), 17 Solitaire 
Avenue, Worcester, WR2 5PP. 

TO CLEAR: Xtals 2306, KHz, ;" pin spacing, £1 each. 
Sigma type 72A0Z, 160TG TCP, polarised relays, octal 
base, £2. 24V d.c. miniature model motor2' x 1;' diam, 

shaft, £1. Cold cathode tube GC10B, £1. R.E.P. 3 -reed 
tuned relay, £2. Miniature R.E.P. R/C relay, £1. 2.1" mic. 
insert 25p. Radiospares miniature output for personal 
receiver, 50p. Transformer 3000 ohm/600 ohm, £1. 
Box. No. G283. 

METAL BOXES/INSTRUMENT CASES. Range of over 
100 standard sizes with punched holes to your specifica- 
tion if required. B.M.S. cut to size. Components. Audio 
equipment, kits and complete. 2 x 64p stamps for lists. 
Nottingham Audio Services, 13/15 1oxhall Road, Not- 
tingham, NG7 6NA. 

VACUUM FORMING MACHINES. Mfg. to retail at 
£30+. My price £12.50 plus 75p post & packing. S.A.E. for 
particulars. Wm. Bonner, 10 Quandon House, Sutton 
Way, London W.10. 

(Continued on page 581) 

E L ECTRÖVKLEFE 
the good components service 

with a still more up-to-date catalogue 
In relatively few years, Electrovalue has risen to a position of 
pre-eminence as mail-order (and industrial) suppliers of 
semi -conductors, components, accessories, etc. There are 
wide ranges and large stocks to choose from as well as 
many worthwhile advantages to enjoy when you order from 
Electrovalue. 

CATALOGUE 8 ISSUE 2 
Second printing now ready, revised and. up -dated on prices, etc. 
144 pages. New items, Opto -electronics. Diagrams of cdmponents, 
applications, I.C. circuits, etc. Post free 40p, including voucher for 
40p for spending on order over' £5 list value. 

DISCOUNTS 
On all C.W.O. mail orders, except for some items marked NETT. 

on orders list value on orders list value 070 £10 or more - 10% C15 or more 

FREE POST & PACKING 
On all C.W.O. mail orders in U.K. over £2 list value. If under, add 15p 
handling charge. 

PRICE STABILIZATION POLICY 
Prices are held and then reviewed over minimum periods of 3 months 
next review due April 1st. 

QUALITY GUARANTEE 
On everything in our Catalogue - No manufacturer's rejects, seconds 
or sub -standards merchandise. 

ELECTRO ALUS LTD 
Al! communications to: Section 6/4, 28, ST. JUDE'S ROAD, ENGLEFIELD 
GREEN, EGHAM, SURREY TW20 OHB. Telephone Egl,am 3603, Telex 
284475. Shop hours 9 5.30 daily. 9-1 pm Sets. 
NORTHERN BRANCH: 680, Burnage Lane, Burnege, Manchester M19 
1 NA. Telephone 10611 432 4945. Shop hours Daily 9-5.30 pm. 9-1 pm Sats. 

ENGINEERS 

YOURSELF FOR A 

1114 
This 44 -page 

FREE book 
shows how 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a boner job, higher 'this helpful guide to success should be read 
pay. "New Opportunities" shows you how to by every ambitious engineer. 
get them through our low-cost home study Send for this helpful 44 -page FREE book 
course. There are no books to buy and you now. No obligation and nobody sill call on 
can pay -as -you -learn. ava. It could be the best thing you ever did. 

CUT OUT TN18 COUPON 
CHOOSE A BRAND NEW FUTURE HERE! 

Tick or state subect of Interest. Post to the address below. 
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PRECISION 
POLYCARBONATE CAPACITORS 

ALL HIGH STABILITY- EXTREMELY LOW LEAKAGE 
440V AC (+40%) 63V DC Range +-1% 1-2% +-5 % 
0.1pF (1i -"x4") 68p 0.47pF £1.32 77p 51p 
0,22pF (1 "xt") 86p 1.0pF £1.56 91p 60p 
0.25pF (1i."x") 92p 2.2pF £1.98 £1.32 75p 
0.47pF (Warr) £1.10 4.7pF £2.82 £1.88 £1.23 
0 5p (11.")c ") £1.16 6.8pF £3.48 £2.32 £1.47 
0.68pF (2"x} £1.25 10.0pF £4.98 £3.32 £2.01 
1.0pF (2"x3") £1.37 15.0pF £7.14 £4.76 £2.88 
2.0pF (2"x1") £1.95 22.0pF £9.66 £6.44 £3.90 

TANTALUM BEAD CAPACITORS - Values available: 0.1, 0.22, 
0.47,1.0, 2.2, 4.7, 6.8pF at 15V/25V or 35V; 10.0pF at 16V/20V or 25V; 
22.0pF at 6V/10V or 16V; 33.0pF at 6V or 10V; 47.O0F at 3V or 6V; 
100.OpF at 3V. ALL AT12p EACH: 10 for £1.10; 50 for £5.00. 
TRANSISTORS: 
BC107/8/9 9p BC183/183L 11p BF194 12p BFY51 20p 

BC114 12p BC184/184L 12p BF196 13p BFY52 20p 
BC147/8/9 10p BC212/212L 12p '.BF197 13p 0071 20p 
'BC; 57/8/9 12p BC547 - lip AF178 40p 2N3055 50p 
BC182/182L 11p ' BC558A 12p BFY50 20p 2N3702/411 p 
1N914 6p; 8 for 45p; 18 for 90p. 1 N916 8p; 6 for 45p; 14 for 90p. 
1S44 5p; 11 for 59p; 26 for £1.00. IN4148 5p; 6 for 27p; 12 for 48p. 
LOW PRICE ZENER DIODES: 400mW; Tol. -1--5% at5mA. Values 
available; 3V; 3.6V; 4.7V; 5.1V; 5.6V, 6.2V; 6.8V; 7.5V; 8.2V; 9.1V; 
10V; 11V; 12V; 13V; 13.5V; 15V; 16V; 18V; 20V; 22V; 24V; 27V; 30V. 
All at 7p each; 5 for 33p; 10 for 65p. SPECIAL: 100 Zeners for 16.00. 

*RESISTORS: High stability low noise carbon film 5%, } W at 40°C; 
}W at 70°C. E12 series only - from 2.20 to 2.2M0 ALI. AT 1p EACH; 8p 
for 10 of any one value; 70p for 100 of any one value. SPECIAL PACK: 
10 of each value 2.20 to 2.2M0 (730 resistors) £5.00. 
SILICON PLASTIC RECTIFIERS - 1.5 Amp - Brand new wire 
ended D027: 100 P.I.V.- 7p (4/26p); 400 P.I.V. - 8p (4/30p). 
BRIDGE RECTIFIERS: 2i Amp. 200V - 40p; 350V - 45p; 600V - 55p. 
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT Sp 
each; 500,1000, 2200, 4700, 6800 1 K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K, 
47K, 100K, 220K, 680K, 1M, 2.5M, & 5M. 
PLEASE ADD 8% VAT TO ALL ITEMS EXCEPT THOSE MARKED 
WITH WHICH ARE 25%. PLEASE ADD 20p POST AND PACKING 
ON ALL ORDERS. 
Send S.A.E. for lists of additional ex -stock items. Wholesale price lists 
available to bona -fide companies. ALL EXPORT ORDERS PLEASE 
ADD COST OF SEA/AIR MAIL. 

MARCO TRADING 
Dept. P1, The Old School, Edstaston, WEM, Salop. Tel: WHIXALL (Salop) 
464/5 (STD 094872) (Props: Minicost Trading Ltd.). 

MULLARD FERRITE CORES - LA3 100 to 500 kHz, 
54p; LA5 3U to 100 kHz, 81p; LA7 C 1O kHz, 81p; 
LA13 for W.W. Oscilloscope, £1.50. 
SPECIAL OFFER - Metallised Polyester Capacitors by Erie, 
Mullard, etc. Values include: 01/160V, 01/250V, 
.015/160V,.022/160V,033/160V,047/160V,068/160V, 
1/160-250V, 22/160V, etc. This is a bargain not to be 

missed. 100 for £2.00. 
1 N4148 SWITCHING DIODES, 10 for 30p; 50 for £1.25; 
100 for £1.50; 1,000 for £10.00 
TRANSISTORS - All branded BC147, BC148, BC149, 
BC157, BC158, BC159, BF194, BF195, BF196, BF197, 
8p each or 100 for £6.50. 

Please note all prices include UK Postage and 
appropriate VAT @ 8% or 25% 

MAIL ORDER ONLY 
XEROZA RADIO 

1 EAST STREET, BISHOP'S TAWTON, DEVON 

MORSE EASY BY THE RHYTHM METHOD ! 
FACT NOT FICTION. If you start RIGHT you will be reading 
amateur and commercial Morse within a month. (Normal progress 
to be expected.) 
Using scientifically prepared 3 -speed records you automatically 
learn to reéognise the code RHYTHM without translating. You 
can't help it. It's as easy as learning a tune. 18-W.P.M. in 4 weeks 
guaranteed. For Complete Course 3 Records & Books send £495 
including P.P.I. etc. (overseas surface mail E1 extra.) 

For further details of course Ring 01-660 2896 or send large S.A.E. 
for explanatory booklet to: -S. BENNETT, G3HSC 

(Box 38) 45 GREEN LANE, PURLEY, SURREY 

PLAIN -BACKED 
NEW STYLE 

SELF -BINDERS 
for your other magazines 

(max. format 7Z" x 94") 

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 95p P. & P. 25p 

Available only from: - 
Data Publications Ltd, 

57 Maida Vale London W9 1SN 
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SMALL ADVERTISEMENTS 
(Continued from page 579) 

FOR SALE: Capacitors, 4mfd, 2000V d.c. wkg., ':2; 4mfd, 
1000V d.c. wkg., £1.50; 8mfd, 600V d.c. wkg., :1; 5mfd, 
3000V d.c. wkg., £1; 0.25mfd, 1200V d.c. wkg., 50p; 
0.lmfd, 1000V d.c. wkg., 35p. Valves: 801, 50p; CV345, 
25p; 6B4G, 25p; HP4106, 25p; PM2DX, 15p; VR91, 
20p; Woden Mic. Trans., M.T.101, £1. Rotary con- 
verter, A.M. 10KB/21, 12V d.c., 3.9 amps in, 480V d.c., 
0.04 amps out, £1 plus postage. Radiation Monitors Ltd. 
utility Geiger Counter, £3. Heavy duty Tannoy hand 
microphone, £3. Box No. G299. 

STEREO JACK PLUGS (Standard) desoldered from new 
equipment. 60p for 5 (including P. & P.). S. F. Downe, 5 
Powderham Road, Exeter, Devon, EX2 9BS. 

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 transmit- 
ting members. Monthly magazine, Monitor, containing ar- 
ticles 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 Com- 
monwealth), overseas $10.00 or £4.00. Secretary ISWL, 1 

Grove Road, Lydney, Glos., GL15 5JE. 

START YOUR OWN MAIL ORDER BUSINESS from 
home. Booklet contains full details of trade sources in the 
Far East and guide to importing. Price: 87 pence. Black 
Bird Publications, 51 Sunningdale Drive, Daventry, 
Northants. 

FOR SALE: Power supply chassis, 6 transistor, 20-45V 
input, 18-50V output, 6A. £7. S.A.E. queries. Box No. 
G.306. 

AUTOMATIC ELECTRONIC NIGHT SWITCHES. 
Mains operation. Operates dusk, releases dawn. Kit or 
assembled. Further details: telephone 0483-35592 or s.a.e. 
to J. L. Chambers, 4 Birch Circle, Farncombe, Godalming, 
Surrey, GU7 3NR. 

FOR SALE: ORP12 / 48p, BPX25/£1.10, TBA625C/£1.05, 
LM309K/£1.40. Precision thermistor -80°C to +150°C 
lk at 25°C, table supplied/£2.50. Round Photovoltaic 
cells: 0.1V, 10mA, lOR optimum load/£1.20; 0.5V, 
40mA, l0R/£2.10, latter with threaded stud mounting 
Mercury in glass tilt switch - S/P (0/C in horizontal 
position)/96p. P. & P. 25p extra. Box No. G308. 

PUBLICATIONS & RECEIVERS WANTED on 
microwaves, radar, radiation counters. Also publications 
for sale on these subjects. Hughes, 11 Henley Road, 
Ludlow, Salop. 

(Continued on page 582) 

TA P E TA L K THE CLEVER WAY TO LEARN 
TWO C60 CASSETTES ENTITLED 

'THE SCIENCE OF SOLDERING' 
will be sent to you by return of post for only 

£5.44 plus 55p. VAT/P.Pkg. 
TAPETALK, P.O. BOX 99 (C), 
MILTON KEYNES MK3 5BR. 
Tel: Milton Keynes (0908) 77710 

REVOR OPTICAL & 
TECHNICAL 

12/13 HENRIETTA ST., 
LONDON W.C.2 

Tel. 01-836 4536 

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. 

S.A.E. FOR CATALOGUE. 

(Subject to price ruling at the time of Issue) 

£8.50 
POST 
FREE 

C? / 

Became- 
a radio 
amateur. 
Learn how to become a radio- 
amateur in contact with the whole 
world. We give skilled preparation 
for the G.P.O. licence. 

Brochure. without obligation to: 

BRITISH NATIONAL RADIO 
& ELECTRONICS SCHOOL, Dept 

P.O:Box 156, Jersey, Channel Isiands. 
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RADIO & ELECTRONICS CONSTRUCTOR 
Single Copies 

Price 35p each, postage 11 p 
Issue(s) required 

Annual Subscription 
Price £5.00, post free, commence with issue 

Bound Volumes: 
Vol. 25. August 1971 to July 1972 Price £2.00, post & pkg 65p 
Vol. 27. August 1973 to July 1974 Price £2.40, post & pkg 65p 
Vol. 28. August 1974 to July 1975 Price £2.75, post & pkg 65p 

CORDEX SELF -BINDERS 
With title, 'RADIO & ELECTRONICS CONSTRUCTOR' on spine, 

maroon only 
With no title on spine, maroon 
With no title on spine, green 

Price £1.00, post & pkg.25p 
Price 95p, post & pkg 25p 
Price 95p, post & pkg 25p 

Prices include V.A.T. 

DATA BOOK SERIES 
DB5 TV Fault Finding, 132 pages Price 90p, P. & P. 17p 
DB6 Radio Amateur Operator's Handbook, 

88 pages Price 70p, P. & P. 12p 
DB17 Understanding Television, 504 pages Price £3.25, P. & P. 50p 
DB18 Audio Amplifiers, 124 pages Price 53p, P. & P. 14p 

DB19 Simple Short Wave Receivers 
140 pages Price 80p, P. & P. 17p 

STRIP -FIX PLASTIC PANEL SIGNS 
Set 3: Wording -- White Price 75p, P. & P. 7p 

Set 4: Wording Black Price 50p, P. & P. 7p 

Set 5: Dials Price 38p, P. & P. 7p 

Prices include V.A.T. on 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 Meide Vale, London W9 1SN 

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS 
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