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BEWARE! RADIO ACTIVITY 
The new MK III FM tuner 

,sitting under the Dorchester 
multiband AM/FM tuner 

Revisions to the Mark Ill 
include a centre zero 
tuning indicator meter 
and silent 
preset 
switching 

Choosing the products to advertise each month can be quite a task at AMBIT, 
since we tend to introduce at least one new line per week. So it is nearly 
impossible to say all we would like in this space - other than to bring you as 
far up to date as possible with current events. The major medium for finding 
out about what we have to offer is our unique catalogue system, and we ask 
that you invest in a copy of parts 1,2 & 3 since many questions we are asked 
can be readily answered by reference to these. 
Each part costs 60p, or £1.60 for all three current editions. 
We are also launching a new and greatly elongated version of our PRICE LIST, 
which now includes a large number of quantity listings, and many items not 
previously listed. The new style price list is a quick reference short form 
to our general catalogues - available FOC with a large (A4) SAE please. 

As a result of the soaring price of oil - and the subsequent huge increases 
in the cost of wax for Mr Tom Jackson's famous moustache, the Post 
Office have increased their charges (Feb. 4th). Accordingly, our standard 
cover charge has been increased to 35p per order (CWO). 

COPONEflT5 
DIGITAL FREQUENCY READOUTS / SYNTHESISER SYSTEMS 

Ambit has the biggest range of digital frequency readout systems for various 
applications in Broadcast and Communications. Prices range from £18.50 for a 
complete AM/FM broadcast frequency display (kit of DFM2). Most are detailed 
in the latest catalogue. 
TUNING SYNTHESIZERS are also heavily featured, and we offer our first 
complete system covering MW/ LW/ SW2 and FM based on Hitachi parts. The 
unit is retrofittable to voltage tuned radio systems - and will shortly be incorp- 
orated in a complete tuner project. Cost for the synthesiser will be circa £40 
A versatile communications system based on the new Mullard 2 IC system is 

nearing completion, together with 16 station CMOS memory and optical shaft 
encoder system with fast tune facility. Synthesiser circa £70, memory £50. 

Latest semiconductor news: 
CMOS, TTL and LPSN TTL are in stock (ask for our OSTS price leaflet). Some of the 
very popular types are still "difficult" but we have things like 4011s, 4017e at the time 
of writing. 
RADIO ICs - - -interesting developments here, we now have the Hitachi HA11225 and the 
HA12412 ultra high specification members of the CA3089E family. The PLESSEY SL1600 
range now ncludes the 5L6600 high performance PLL NBFM IF and detector. 
CA3089E 2.11 HA1197 
CA3189E 2.53 CA3123E 
HA1137W 1.95 TDA1072 
HA11225 2.47 TBA651 
HA12412 2.81 TDA1090 
KB4420 1.95 TDA1220 
TBA120S 1.15 TDA1083 
KB4406 0.80 TDA1062 

1.61 SD6000 
1.61 TDA4420 
3.09 MC1330P 
2.53 MC1350P 
3.51 KC4412 
1.61 KB4413 
2.24 KB4417 
2.24 MC3357P 

4.31 SL1610 1.84 SL1626 
2.59 SL1611 1.84 SL1630 
1.38 SL1612 1.84 SL1640 
1.38 SL1613 2.17 SL1641 
2.24 SL1620 2.50 SL6600 
2.24 SL1623 2.80 SL6640 
2.53 SL1624 3.77 SL6690 
3.16 SL1625 2.50 MC1496 

2.80 
1.86 
2.17 
2.17 
4.31 
3.16 
3.68 
1.44 

TRANSISTORS New lower prices, wider range, large stocks. Also the world's lowest noise 
audio devices (2SC2546E and 2SA1084E) first from AMBIT of course. Power MOSFETs & 
all sorts of other devices. Our 3SK51 MOSFET replaces the 408XX and 40673 families. 
BC237.8-9 0.092 2SC1775 0.207 2SA1084E 0.368 BF256 0.437 BFY90 1.03 
BC307-8-9 0.092 2SA872A 0.207 2SC2547E 0.391 2SK55 0.368 BF224 0.253 
BC413-5 0.115 2SD666A 0.345 2SA1085E 0.391 2SK168 0.402 BF274 0.207 
BD414-6 0.126 2596460 0.345 2SK133 6.32 3SK51 0.62 BF195 1.138 
BC546-556 0.138 2SD760 0.52 2SJ48 6.32 3SK60 0.667 VN66AF 1.092 
BC550-560 0.138 258720 0.52 2SK135 7.29 BF960 1.426 2N4427 0.977 
BC639-640 0.265 2SC2546E 0.368 2SJ50 7.29 3SK48 1.426 J176 0.747 

RADIO CONTROL: A special section for all RC fans. New and exciting stuff: 
KB4445/KB4446 : complete 4 channel RX/TX dig.prop IC pair RF&control in one 4.75pr 
MSL9362/MSL9363 logic section of a four channel dig.prop link, with switch opt. 3.75pr 
NE5044 : Signetics versatile 7 channel encoder, suitable for mixing etc. £2.14 ea 
NE544 Signetics famous servo driver IC £2.07 MC3357P as used in RCME design £3.16 ea 
AMBIT RCRX4 . RCME FM system compatible, complete RX kit with box/connector 
and AMBIT design screened front end with 27MHz ceramic filter £16.10 (kit) 
XTALS: FM pairs £3.74 (no splits) TX is fund. Y op frequency, RX 3rd OT-455kHz 
AM pairs £3.57 (no splits. Both 3rd OT types, again RX IF at 455kHz 

New 944378-2, the last 
word in stereo decoders 
with the KB4437/4438. 

MODULE NEWS 
We are at last able to quote for quantities of our modules, following a program of 
standardization and revision to speed manufacture and test. The following types are 
the results of the standardization program: 
UM1181 5 varicap MOSFET input VHF band 2 tunerhead £12.00 Inc 
911225 A High Performance FM IF system, with switched 8W 123.95 itic 
911225 B Single BW filters, single tuned detector 114.95 inc 
91072 A DC tuned and single pole switched MW LW tuner 114.43 nc 
91072 B As type 'A' but with either SW1 or SW2 band £15.90 inc 
92242 A Combined LW/MW tuner, with FM IF detector section £29.00 .nc 
92242 B As 92242A but with 5-10MHz SW section £34.00 inc 

All are supplied housed in screened metal cases 97x56x24mm, with all connections 
along a single edge, suitable for verticle or horizontal mounting. 
Previously advertized units are still available although there may have been some 
price changes in the latest edition of the Price List (Date Feb.801. A separate leaflet 
covering the new range of modules is available from April 80, with an A4 SAE please 

NEW LINE : ALPS switches and rotary potentiometers. With a general catalogue that's over 
3 inches thick, we cannot begin to offer a comprehensive list of what we can offer - but we are 
already stocking the keyboard switches, keyswitches, pushbutton switches etc. In particular, the 
pushbutton switches really put all others in the shade Ischadow?) when it comes to quality and 
price. A special new shortform is being prepared land may be ready when you read this). All the 
potentiometers and switches you could ever need from a single source. Keypad switches cost as 
little as 15p ea (1 off), with a range of two part caps for easy ledgending. You must see the 
shorsform catalogue (30p) and our new pricelist for full details of this huge range of components 

AMBIT SHOP NOW OPEN 
We are gradually getting our caller sales area 

sorted 
out, 

with displays of the products on offer and a browsers 
corner to sit and study data/catalogues. Call in next time 
you are in the area . parking outside the door. 

COMPUTER CAPABILITIES 
Ambit has been keeping a low profile on the subject of 
the MPU and its applications. Interestingly enough, the 
first project we offer with MPU content does rather 
more in the way of processing than simply playing a 
daft game, or looking like an 

rous 
calculator. Our 

MPU facility and expertise is now for hire on a fully 
commercial basis. 280, 6800, 6809, 2650 etc. 

Keyboard switch 
SCK41505 
typ 6m ops 
23p each 11241 

1 

NEW LINE : DC/DC+AC converters for fluorescent displays. TOKO CPS series 
12v IN, -20 and 3v AC out at 65mA. Thick film design £2.34 ea Qty. prices OA 

GENERAL INFORMATION 
Ambit stocks the following ranges of components for 
ex -stock volume delivery: SIGNAL COILS, CERAMIC. 
MECHANICAL and CRYSTAL FILTERS. RADIO ICs 
for AM/ FM/SSB , TOROID CORES FOR RADIO and 
EMI FILTER CIRCUITS, INDICATING AND PANEL 
METERS, AUDIO ICs, RF TRANSISTORS, FETS, 
MOSFETS. DIODES (PIN,VARICAP,SCHOTTKYI. 
PASSIVE DBMs (like MD108 etc), IC SOCKETS, 
LEDS, TRIMMER CAPS, SWITCHES, KEYBOARD 
SWITCHES, TUNERHEADS, IF AMPS, AM RADIO 
MODULES, etc etc 

NEW LINE : DVM176 
- 

the definitive ICM7106 LCD DVM module. 3': digit £22.37 ea. 

CM161: LCD 12/24hr alarm clock/day/date/backlight leq.RS3OB-4991 7mw digits £11,44 each 
CM174: LCD 12hr alarm clock/stopwatch/backlight with 30mm height digits £14.32 each 

PRICES 
SHOWESN 

60p all three for £1.60 ambit Goo PLEASE Commercial MA terms, application PRICES SHOWN HERE INCLUDE VAT Goods are offered subject to availability, prices subject POST/PACKAGE CHARGE NOW 35p to change . so please phone and check if in doubt. 

INTERNATIONAL 

200 North 5ruic Road, Brentwood, Essex 
TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG 
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ELECTRONIC 
SUPPLIES 

PRINTED CIRCUIT DRILLS 

Miniature 125 OC drills designed 

tor dulling pcb's. 

Small drill Order as BW030 

Price £5.15 

Large dnll Order as BWO2C 

Price £10.63 

CONDUCTIVE 
PAINT 

Repair pcb's, car demisters, etc, with 

this silver paint. Phial contains 3gm. 

Order as FY72P Price £2.59 

ANTI -STATIC MAT b GUN 

Turntable mat removes static from discs while they are 

playing. 

Order as LX 104 Price £2.95 

Gun removes static charge from discs. Alter use dust no 

longer clings and may be easily brushed off 

Order as 1X040 Price £4.99 

ELECTRET 
MICROPHONES 

Super quality genuine electret microphones operating 

on 1.5V battery 111P7 type) supplied. 

raceme type with miniature jack plugs. 

Order as Y833L Price 81.84 

Omndnecgonal 
low-cost with standard lack plug. 

Order as YB34M Price £3.75 

Unidirectional 
6002 with standard jack plug. 

Order as Y8350 Price £9.75 

1Mdirectkooul 
ú0(K1 í50k2 dual with standard lack 

plug Ipicturedl. 

Order as WE34M Price £16.77 

WIRING TOOLS 

McKENZIE POWER SPEAKERS 

High quality, high power speakers. 

12ín. 50W 812 Order as 041791 

Price £18.79 
12ín 50W 164 Order as 00808 

Price £18.79 
11in. BOW 82 Order as 0081C 

Price 826.92 

12in. 80W 162 Order as 00820 

Pnce 826.92 

15n. 150W 82 Order as 01113E 

Price £57.80 
15n. 150W 162 Order as X084F 

Price '£57.80 

Miniature boa jointed wiring pliers with insulated 

handles and return sprang. 

Order as BR89A Price £4.52 

Miniature borjomted side -cutters with insulated handles, 

return spring and pression coming edges. 

Order as BR7OM Price E4.45 

End action wire strippers, fully adjustable insulated 

handles. 

Order as BR76H Price E5.85 

DEMAGNETISER 

Tape head demagnetiser with curved probe ideal for 

consume tape heads. Cures hiss due to permanently 

magnetsed heads. Amazing low price. 

Order as FD62S Price £4.15 

TURNTABLES 

Autochanger 
complete 

with stereo ceramic 

cartridge and cowl to 

make a complete low cost record 

player ideal for the young pop fan. 

Order as X000A Price £1 8.48 

Single play nmdrne turntable with stereo ceramic 

cartrdge. 
Order as X823A Price £24.79 

Single play beh drive turntable 'S" shaped tone arm. 

Order as 08250 Price £30.63 

n11 
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CAR AERIAL BOOSTER 

High gam car aerial booster for long, medium, short and 

VHF hands. Negative earth cars only. Very easy to fit - 

lust plugs in plus one wire to 12V. We have measured 

gains of 2048 at 90MHz) 

Order as XX37S Roe £5.93 

AMP KITS 

Complete kits of parts with 

full instructions to make hi -li 

amplifiers with excellent 

specifications. 

9W amp kit. Order as IW36P 

Price £3.83 

50W amp kit Order as LW350 Price £13.13 

156W amp kit Order as LW32K Price £14.89 

MINIATURE VICE 

Small modellers vice in 

tough plastic with metal 

faced jaws. Clamps to 

bench. Jaws width 41mm, 

maximen opening 30mm 

Order as FY53H 

Price £2.78 

CLOCK MODULE 

Module requires 

only transformer 

and Iwo push 

switches to 

operate 4 -digit, 0.lin red LED display Alarm and radio 

outputs. Battery back up when mains fad. Sleep and 

snooze timer. Seconds display Just add speaker for 

alarm tone. Full details on page 267 of our catalogue 

Order as 01140 Price £1.41 

HEADPHONES 

High quality stereo 

headphone with large 

padded headband and slider 

volume controls 

Order as WF140 

Price 27.99 

20,000 OHMNOLT 

MULTIMETER 

A 20,0[10 ohms per volt 

mulbmeter at an incredibly 

low price DC volts 5, 25. 

125, 500. 2,500: AC volts 10, 

50 150, 10181: DC amps 0 

to D.OSmA, 0 to 250mA: 

Resistance D to 50k. 0 to 

5M ohms: Decibels -20 to 

22dB Complete with test 

leads, battery and 

instruction leaflet 

Order as YB83E 

Rice £13.70 

MEGAPHONE 

High quality megaphone with ddferenbal microphone. 

Requires eight HP11 batteries mot suppliedl Shoulder 

strap for portable operation. 

Order as X072P Price £49.50 

TRANSISTOR TESTER 

Accurate transistor tester 

measures dynamic gain identities 

unknown transistors, also ideal for 

matching transistors into pairs. 

Order as 1.1405f Price £12.28 

TEACH YOURSELF ELECTRONICS 

There is no better way of learning 

basic ekrctroma than by practical 

experience and this set of books is 

undoubtedly the very best basic 

course for dokg just that. Set of hue 

Banc Electronics books 

Order as XX10L Ree £8.30 

OUICKTEST 

A safe and quick way to 

connect to the mains. Just 

snap the wires under the 

sprung keys and close the 

lid. Completely safe both 

open and dosed. 

Order as YB21X 

Price £6.54 

FOR FULL CATALOGUE 
DETAILS SEE BACK COVER 

ELECTRONIC SUPPLIES 
Shop: 

mall 

t London Road, 

ayleigh, Essex SS68LR. Telephone 
LIMITED 

Westchff on Sea, Essex (clod on 
onday)outhend 10701 55e155. 

Mondayl. Telephone: Southend 107011554000. 

MULTIMETER 
b TRANSISTOR 

TESTER 

Superb high sensitivity mulumeter 

and transistor tester m one 

Sensitivity 100,8181 ohms per volt 

DC. Ranges OC volts 05, 2 5 10, 

50,250,1008 
AC volts 5.10.56. 

250. 1,000. OC current 0.01, 0.025. 

0.5, 5.50.500mA. 
10A, AC current 

10A Resistance 5k 50k, 5M, 50M 

ohm.s: Decibels - 10dB to 6208 

Complete with test leads. three 

leads for transistor tester batteries 

and instruction leaflet 

Order as Y887U Rice [39.30 

pnkces 'dude VAT and 
end pedang, but d tond lr,dn4t hM 

ay 
andling 

e0r1 txnlomws deduci 13% 

ano export posy0e At be charged 
extra at mkt 

geese use order code. 

Alltaru n stock at erne of to 

Prfti. 
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ALL PRICES INCLUDE V.A.T. AND P. & P. 

AXIAL CAPACITORS DISPLAYS TTL 

1/25v 4p 150/25v 6p 
2.2/63v 4p 160/25v 6p 

TLR302 .3 inch Common Cathode 70p 
TLR308 .6 inch Common Anode £1.10 

7400 
7401 
7402 

10p 
12p 
12p 

7474 
7475 
7476 

23p 
24p 
19p 

3.3/50 4p 220/16v Bp DL500 .5 inch Common Cathode 75p 7404 12p 7485 50p 
4.7/40v 4p 220/25v 8p FND507 .5 inch Common Anode £1.20 7405 12p 7486 21p 
10/25v 4p 220/63v 9p Red L.E.D's .2 inch 8p 7406 25p 7489 £1.25 
15/16v 5p 330/10v 9p Green L.E.D's .2 inch 12p 7408 14p 7490 32p 
22/10v 5p 330/25v 9p 7409 14p 7491 30p 
22/16v 5p 330/63v 12p 7410 10p 7492 30p 
'22/25v 5p 470/6.3v 9p DIODES 7411 15p 7493 25p 
33/35v 5p 470/16v 12p 
33/50v 5p 470/40v 15p 
47/25v 5p 680/6.3v 12p 
47/16v 5p 1000/6.3v 15p 

18914 3p I84006 6p 
184001 4p 184150 3p 
IN4002 '4p 

7412 
7414 
7416 
7420 

16p 
42p 
22p 
12p 

7494 
7495 
74107 
74121 

43p 
37p 
20p 
26p 

47/50v 6p 1000/16v 20p 184003 5p 184148 2p 7421 20p 74122 34p 
100/10v 5p 1500/25v 20p 
100/16v 5p 2200/10v 20p 

IN4004 5p 0A91. 4p 
184005 6p 0A200 6p 7427 

7430 
20p 
13p 

74123 
74132 

42p 
48p 

100/63v 8p 3300/16v 25p 7432 17p 74141 56p 

LINEAR I.C.'s 7437 
7438 

18p 
19p 

74151 
74153 

38p 
38p 

RADIAL CAPACITORS LM380 50p TBA820 70p 
LM741 19p TCA270SQ 55p 

7440 
7441 

12p 
50p 

74154 
74160 

60p 
45p 

.47/50v 4p 220/50v 9p 
1/50v 4p 220/63v 9p 
2.2/25v 4p 330/10v Sp 
10/40v 4p 330/25v Sp 
10/50v 5p 330/50v 9p 
15/16v 5p 330/63v 9p 
22/25v 5p 470/6.3v Sp 

NE555 22p SN70613N ... £1.20 
CA13100. £1.20 SN76023N ... £1 .20 
CA3089Q 75p SN76033N ... £1 .20 
TAA350 £1.00 SN76110N 75p 
TBA120A 50p SN76131 N ... £1 .3L 
TBA120S 70p SN76660N 75p 
TBA800 70p 711 40p 

7442 
7446 
7447 
7450 
7451 
7470 
7472 

38p 
51p 
43p 
12p 
12p 
26p 
22p 

74164 
74174 
74175 
74192 
74193 
74194 
74196 

60p 
55p 
55p 
48p 
48p 
43p 
48p 

22/50v 6p 470/16v 9p CMOS 
33/63v 6p 470/25v 10p SUB -MIN PRESETS 4000 15p 4027 48p 
47/16v 6p 1000/16v 20p 
47/35v Sp 1000/25v 21p Horizontal: 4001 

4002 
18p 
15p 

4028 
4030 

78p 
48p 

100/35v 6p 2200/10v 23p 10012, 2200, 470 O, 1k, 1k5, 4006 91p 4035 93p 
220/16v 8p 2200/10v 23p 2k2, 4k7, 10k, 47k, 100k. 4007 15p 4040 80p 
220/40v 8p 3300/6.3v 24p Vertical: 4008 78p 4041 80p 

47012, 2k2, 4k7, 47k. 4009 41p 4042 76p 

C280 POLYESTER CAPACITORS All price 5p each 
4010 
4011 

36p 
19p 

4043 
4044 

76p 
78p 

4012 15p 4046 £1.10 
.01uF 4p .15uF 6p 
.015uF 4p .22uF 6p SWITCHES 4013 

4014 
42p 
73p 

4049 
4050 

42p 
42p 

.022uF 4p .33uF 8p Push to make switches 16p 4015 70p 4052 65p 

.033uF 4p .47uF 8p Sub -min DPDT Slide switches 14p 4016 40p 4053 65p 

.047uF 4p .68uF 12p Standard DPDT Slide switches 12p 4017 76p 4066 48p 

.O68uF 5p .68 F 630v 10p Standard DPDT Toggle switches 49p 4018 78p 4068 15p 

.1uF 5p 1.OuF 15p 
Rotary switches 1p 12w, 2p 6w, 

4019 
4020 

43p 
80p 

4069 
4070 

15p 
22p 

3p 4w, 4p 3w Ali 41p each 4021 80p 4071 20p 
AXIAL POLYESTER 4022 85p 4072 20p 

VARIOUS ITEMS 4024 64p 4078 20p 
.001uF 400v..3p .047uF 160v 4p 4025 15p 
.0015uF 400v...3p .1uF 160v 5p P.C. Board 
.0022uF 160v ... 3p .1uF 400v 5p Approx. 2q" x Si" 10p TRANSISTORS 
.0022uF 400v...3p .15uF 160v 61 

.0027uF 400v ... 3o .18uF 160v 6p 
.0068uF 400v ...3p .22uF 160v 6p 
.01uF 160v 4p .22uF 400v 6p 
.022uF 160v...4p .47uF 400v 8p 
,033uF 400v.. 4p 1uF 160v 15p 
.039uF 400v....4p 

Approx. 44" x 9" 25p 
Etch Resist Pen 85p 
PP3 battery clips 6p 
ppg battery clips 14p 
Din Plugs 5 pin 180° 10p 
Din Sockets 5 pin 180° 

Standard metal type 10p 

AD161/ 
162 MP 

0C36 
BC107 
BC107B 
BC108 
BC108A 

75p 
47p 

9p 
10p 
9p 

10p 

B0116 
BD131 
BD183 
BF185 
BF194 
BF195 
BF198 

45p 
30p 
90p 
19p 
12p 
12p 
12p 

Green Phono Plugs 6p BC108C 11p BF200 25p 
iLatch switches 2p 2w 10p BC109 9p BF240 8p 

CERAMIC DISC .20mm chassis mounting fuseholders 6p BC109C 11p BF241 7p 
BC142 21p BF244 14p 

.047 24v 9mm dia 3p 
.1uF 30v 13mm dia 5p SPECIAL OFFER 

BC147 
BC148 

7p 
7p 

BF245 
8E255 

14p 
lOp 

BC149C 8p BF336 16p 
(While stocks last) BC149S 9p BFX88 29p 

CAN CAPACITORS 100 IN4001 £3.00 BC153 
BC154 

Bp 
8p 

BFY50 
BFY51 

15p 
20p 

1250/50v 50p 10,000/1 Ov 60p 
2500/35v 70p 15,000/10v 60p 100 IN4003 £3.50 BC171B 

BC172B 
10p 
10p 

BSX21 
130208 

10p 
90p 

100 IN4005 £4.00 BC182L 
BC183A 

9p 
10p 

BF256 
TIP29 

15p 
38p 

TANTALUM BEAD 100 1 N4006 £4.00 BC183L 
BC207B 

8p 
11p 

TIP30 
TIP31A 

38p 
45p 

.22/35v Sp 10/16v lip 

.33/35v Sp 15/16v 14p 100 BC107 £7.50 BC212L 
BC213LB 

10p 
10p 

TIP32A 
TIP32B 

45p 
31p 

.47/35v 8p 22/6.3v 14p 
2.2/35v Sp 47/16v 16p 

100 BC109 £7.50 BC308 
BC338 

10p 
10p 

TIP41A 
TIP42A 

65p 
65p 

4.7/25v 11p 100/3v 16p. 

6.8/35v 11p 
100 BC183L £5.50 BC455 

BC456 
7p 
9p 

2N2905 
282906 

20p 
16p 

25 High Quality CA741 d.i.l. BC547 11p 282907 18p 

HIGH VOLTAGE CAPS 8 pin (metal can) £3.25 BC548 
BC549 

9p 
9p 

283055 
2N3702 

45p 
9p 

Polystyrene .1uF10%1000v Sp IN148 100 off £1.75 
BCY70 
BCY72 

11p 
12p 

2N3703 
2N3704 

9p 
9p 

Paper .1uF 10% 1000v 10p 1000 off £15.00 BCY79 12o 

Write or telephone for free pamphlet 

HARRISON BROS. P.O. Box 55, Westcliff-on-Sea 
Essex SSO 7 LQ 

Telephone: Southend-on-Sea (0702) 32338 
TRADE ENQUIRIES WELCOME 

452 RADIO AND ELECTRONICS CONSTRUCTOR 
www.americanradiohistory.com



SEMICONDUCTORS Send your orders 
DEPT. RC4, PO Box 6, WARE, HERTS. TEL: 0920 3182 
Visit our Shop et: 3 Baldock Street, Ware, Herts. TELEX: 817861 

CERAMIC PAK 
16160 - 24 - 3 of each value - 22pf 
27pf 33pf 38pf 47pf 68pf 82pf £0.69 
16161 - 24 - 3 of each value - 100pf 
120pf 150pf 180pf 220pf 270pf 330pf 
390pf £0.69 
16162 - 24 - 3 of each value - 470pf 
560pf 680pf 820pf 1000pf 1500pf 
2200pí 3300pf £0.89 
16163 -24 -3 of each value - 4700pf 
6800pf Olaf 015uf 022uf 033uf 
047uf £0.89 

ELECTROLYTIC 
PAKS 

range o pa s eac containing 
first quality, mined velue miniatures 
16201 - 47mFD-10mFD £0.69 
16202 - lOmFD-100mFD £0.69 
16203 - 100mFD-680mFD £0.69 

CARBON PARESSISTOR 

16213 -- 60 mixed ,w 100 ohms -82 
ohms £0.69 
16214 - 60 mixed kw 1K ohms - 82k 
ohms £0.69 
16215 -60 mixed ;w 10K ohms -83K 
ohms £0.89 
16216 - 60 mixed kw 100K ohms - 
820K ohms £0.69 
16217 - 40 mixed }w 100 ohms - 820 
ohms £0.69 
16218 - 40 mixed }w 1K ohms - 82K 
ohms, £0.89 
16219 - 40 mixed }w 10K ohms - 82K 
ohms £0.89 
16220 - 40 mixed kw 100K ohms - 
820K ohms £0.69 
18230-60 mixed }w 1 Meg 10 Meg 
ohms £0.69 
16231 -40 mixed }w 1 Meg - 10 Meg 
ohms £0.69 

COMPONENT 
PAKS 

16164 - 200 Resistor mixed value ap- 
flloA (Count by weight) £0.69 
16165 - 150 Capacitors mixed value 
approx (Count by weight) £0.89 
16166 - 50 Precision resistors. Mixed 
valves £0.89 
16167 - 80 kw resistors. Mixed 
values £0.69 
18188 - 5 pieces assorted ferrite 
rods £0.89 
16169 - 2 Tuning gangs MW LW 
VHF £0.69 
16170 - 1 Pack wire 50 metres 
assorted voleurs single strand £0.69 
16171 - 10 Reed switches íO.89 
16172 - 3 Micro switches £0.69 
16173 - 15 Assorted pots £0.89 
16174 - 5 metal jack sockets 3 x 

3.5mm 2 x standard switch typesf0.69 
16175 - 30 Paper condensers - mixed 
values £0.69 
16176 - 20 Electrolytics trans 
types £0.69 
16177 - 1 Pack assorted hardware - 
Nuts, bolts, gromets etc £0.89 
16178 - 5 Mains slide switches. 
assorted £0.69 
16179 - 20 Assorted tag strips and 
panels £0.69 
16180 - 15 Assorted control 
knobs £0.69 
16181 - 3 Rotary wave change 
switches £0.69 
16182 - 2 Relays 6-24e 
operating £0.69 
16183 - 1 Pak copper laminate approx 
200 sg inches £0.89 
16184 - 15 Assorted Fuses 100mA 5 

amp £0.69 
16185 - 50 metres PVC sleeving 
assorted size and colours £0.69 

CAPACiTOiRK 
16204 - Containing 50 metal foil 
capacitor like Mullard C280 series - 
Mixed values ranging from 01uf-2.2uf. 
Complete with identification 
sheet £1.38 

SLIDER PAKS 
18190 - 6 slider mixed £0.69 
16191 6 slider 470 ohms £0.89 
16192 - 6 slider 10K ohms 1111£0.89 
16193 - 6 slider 22K ohms line0.69 
16194 - 6 slider 47K ohms lin£0.69 
16195 " 6 slider 47K log £0.89 

TRANSISTORS 
AC107 £0.26 A0162 £0.40 BC151 £0.26 8C441 £0.36 BF165 £0.66 281305 £0.21 
AC113 £0.23 40161/182 £0.81 BC152 £0.23 BC460 £0.44 BF187 f0.28 251308 £0.29 
AC115 £0.23 ADT140 £0.63 BC153 £0.29 BC461 £0.44 BF173 £0.23 261307 £0.29 
AC117 £0.36 AF124 £0.36 BC154 £0.22 BC477 £0.23 BFI 76 £0.44 261308 [0.35 
AC117K 
AC121 
AC122 
AC125 
AC 126 
AC127 
AC128 
AC128K 
AC132 
AC134 
AC137 
AC141 
AC141K 
AC142 

£0.39 
£0.23 
£0.16 
f0.21 
£0.21 
£0.21 
£0.18 
£0.30 
£0.23 
£0.23 
£0.23 
£0.24 
£0.36 
£0.23 

AF125 
AF125 
AF127 
AF139 
AF178 
AF 179 
AF180 
AF181 
AF186 
AF239 
AL102 
ALI 03 
46104 
AU110 

£0.36 
£0.35 
[0.37 
f0.40 
£0.69 
£0.89 
£0.69 
£0.87 
£0.58 
£0.44 
£1.38 
£1.38 
£1.61 
£1.81 

BC157 
BC158 
BC759 
BC160 
BC161 
BC167 
BC168 
BC169 
BC169C 
BC170 
BC171 
BC172 
BC173 
BC174 

£0.12 
£0.12 
£0.12 
£0.30 
f0.44 
£0.14 
f0.14 
£0.10 
£0.12 
£0.10 
£0.10 
f0.10 
£0.10 
£0.17 

BC478 
BC479 
BC547 
BC548 
8C549 
BC550 
BC558 
BC557 
BC558 
BC559 
BCZ10 
BC211 
BC212 
BD115 

£0.23 
£0.23 
£0.12 
£0.12 
£0.12 
£0.16 
£0.18 
£0.16 
£0.14 
£0.16 
£0.89 
£0.89 
£0.89 
£0.68 

8E177 
BF178 
BF179 
BD239A7 

240AMP 
BF180 
BF181 
BF182 
BF183 
BF184 
BF185 
BF186 
BF187 
BF188 

£0.30 
£0.32 
£0.36 

f1.15 
£0.36 
£0.36 
£0.36 
£0.36 
£0.23 
£0.23 
£0.30 
£0.30 
£0.46 

281309 
261711 
262219 
262221 
282222 
262369 
2142711 
282712 
262714 
2N2904 
282905 
2N2906 
2N2907 
282923 

£0.36 
£0.23 
£0.23 
£0.23 
£0.23 
£0.16 
£0.26 
£0.28 
£0.28 
£0.21 
£0.21 
£0.18 
£0.23 
£0.17 

AC15 
AC151 
AC153 

£0.36 
£0.23 
[0.26 

46113 
BC107 
BC107A 

£1.81 
£0.09 
£0.09 

BC175 
BC177 
BC178 

£0.40 
£0.18 
C0.18 

BD116 
BD121 
80123 

£0.92 
£0.76 
£0.75 

BF194 
BF195 

£0.12 
£0.12 

282924 
282925 
262926G 

£0.17 
£0.17 
£0.10 

AC153K 
AC154 
AC155 
AC156 
AC157 
AC165 
AC18e 
AC167 
AC188 
AC189 
AC171 
AC178 
AC176K 
AC178 
AC179 
AC180 
AC180K 
AC181 
AC181K 
AC187 
AC187K 
AC186 
AC188K 
AD140 
40142 
413143 
40149 
AD161 

£0.38 
£0.23 
£0.23 
£0.23 
£0.29 
£0.23 
£0.23 
£0.23 
f0.29 
£0.23 
f0.29 
£0.21 
£0.30 
£0.29 
£0.29 
f0.23 
f0.32 
£0.23 
£0.32 
£0.21 
£0.32 
£0.21 
C0.32 
£0.69 
£0.98 
£0.88 
£0.89 
£0.40 

BC1078 
BC107C 
BC108 
BC108A 
BC1088 
BC108C 
BC109 
BC1090 
BC109C 
BC113 
BC114 
BC125 
BC126 
BC132 
136134 
BC135 
BC136 
BC137 
BC139 
BC140 
BC141 
BC142 
BC143 
BC145 
BC147 
BC148 
BC149 
BC150 

£0.10 
£0.12 
£0.09 
£0.09 
f0.10 
[0.12 
£0.09 
£0.10 
£0.12 
£0.18 
£0.18 
£0.20 
£0.26 
£0.21 
£0.21 
£0.17 
£0.21 
£0.21 
£0.37 
£0.36 
£0.32 
£0.26 
£0.26 
£0.63 
£0.08 
£0.08 
£0.08 
f0.23 

BC179 
BC180 
BC181 
BC182 
BC182L 
BC183 
BC183L 
BC184 
BC1841 
BC186 
BC187 
BC207 
BC208 
BC209 
BC212 
BC212L 
BC213 
BC251 
BC251A 
BC301 
8C302 
BC303 
BC304 
BC327 
BC328 
BC337 
BC338 
BC440 

E0.18 
£0.29 
£0.10 
£0.26 
£0.10 
£0.10 
£0.10 
£0.10 
C0.10 
£0.26 
£0.36 
£0.13 
£0.13 
£0.14 
f0.10 
£0.10 
f0.10 
£0.17 
[0.18 
£0.32 
£0.33 
£0.32 
£0.44 
£0.18 
£0.17 
£0.17 
£0.17 
£0.36 

BD124 £0.81 
BD131 £0.40 
BD132 £0.40 
BD131/132MP 

£0.92 

BD133 [0.48 
811135 £0.44 
80136 £0.40 
BD137 £0.40; 
BD138 £0.41 
BD139 £0.41 
BD140 £0.41 
130139/140MP 

£0.92 

BF115 £0.26 
BF152 £0.29 
BF153 f0.29 
BF154 £0.26 
BF155 £0.40 
BF158 £0.32 
BF157 £0.32 
BF158 £0.32 
BF159 f0.32 
BF160 £0.35 
BF162 £0.36 
BF163 £0.36 
BF164 £0.66 

BF196 
BF197 
BF198 
13E199 
MJE340 
MJE2955 
MJE3055 
TiP29A 
1102913 
TIP29C 
TIP30A 
T1P308 
TIP30C 
TIP31A 
T111310 
TIP31 C 

TIP32A 
710328 
TIP32C 
TIP41A 
T1P418 
TIP4 1 C 
TIP42A 
26706 
28707 
28708 
281302 
261303 
281304 

£0.12 
f0.14 
£0.18 
£0.16 
[1.ó0 
£1.04 
£0.69 
£0.48 
£0.48 
£0.61 
£0.48 
£0.48 
£0.51 
£0.48 
£0.48 
£0.61 
£0.46 
£0.48 
£0.61 
£0.61 
£0.53 
£0.66 
£0.61 
£0.12 
£0.66 
£0.18 
£0.17 
£0.21 
£0.21 

26292611 
2629280 
252926F 
262926E 
.283053 
263054 
283055 
263402 
283403 
263404 
263405 
263702 
283703 
283704 
283705 
263706 
283707 
283708 
283709 
283710 
283711 
253772 
283773 
283819 
263820 
263821 
283823 
263903 

£0.09 
£0.09 
X0,09 
£0.69. 
£0.18 
£0.40 
£0.48 
£0.24 
£0.24 
E0.33 
£0.38 
£0.09 
£0.09 
£0.08 
EOM 
£0.09 
£0.09 
£0.08 
£0.08 
£0.08 
£0.08 
£1.84 
f2.59 
£0.21 
£0.40 
£0.69 
£0.89 
£0.12 

74 SERIES TTL IC's 

7400 £0.16 /422 £0.18 7448 f0.6,4 7489 £1.98 74123 £0.46 74175 £0.71 
7401 £0.13 7423 £0.24 7450 £0.13 7490 £0.37 74136 £0.60 74176 £0.67 
7402 £0.13 7425 £0.22 7451 £0.13 7491 £0.74 74141 £0.63 74177 £0.67 
7403 í0.13 .426 £0.26 7453 £0.13 7492 £0.40 74145 £0.63 74180 £1.73 
7404 £0.13 7427 £0.28 7454 £0.13 7493 £0.36 74150 f0.78 174181 £0.87 
7405 £0.13 7428 £0.30 7460 £0.13 7494 £0.88 74151 £0.66 i 74182 £0.81 
7406 £0.26 7430 £0.16 7470 £0.29 7495 £0.58 74153 £0.66 i 74184 £0.81 
7407 £0.26 7432 £0.26 7472 £0.23 7496 £0.68 74154 £0.94 74190 £0.78 
7408 £0.16 7433 £0.36 7473 £0.29 74100 £0.98 74155 £0.68 74191 £0.71 
7409 £0.16 7437 £0.24 7474 £0.29 74158 £0.68 74192 £0.69 
7410 £0.13 7438 £0.24 7475 £0.33 74104 £0.46 74157 [0.68 74193 £0.67 
7411 £0.20 7440 £0.14 7476 £0.29 74105 £0.44 74160 £0.87 74174 £0.71 
7412 £0.17 7441 í0.69 7480 [0.61 74107 £0.28 74181 f0.71 74195 £0.69 
7413 £0.28 7442 £0.48 7481 £0.98 74110 £0.41 74162 [0.71 74196 £1.21 
7414 £0.68 7443 £0.61 7482 £0.78 74111 £0.67 74163 £0.71 74197 £1.21 
7416 £0.28 7444 £0.81 7483 £0.87 74118" £0.92 74164 £0.78 74198 £2.13 
7417 £0.28 7445 £0.76 7484 £1.01 74119 £1.36 74165 £0.78 74199 C2.13 
7420 £0.13 7446 £0.69 7485 £0.76 74121 £0.28 74166 £0.90 
7421 £0.23 7447 £0.66 7486 f0.26 74122 £0.46 74174 £0.76 

CMOS IC's 
CD4000 £0.18 CD4012 £0.22 CD4021 £0.94 CD4030 £0.66 CD4045 £1.61 CD4070 £0.20 

CD4001 40.23 CD4013 £0.48 CD4022 £0.94 CD4031 £2.30 CD4046 £1.90 CD4071 £0.20 

CD4002 
C04008 
CD4007 

£0.16 
£1.043 
£0.20 

CD4015 
C04018 
CD4017 

£0.94 
£0.49 
£0.94 

CD4023 
CD4024 
CD4025 

£0.22 
£0.76 
£0.22 

CD4035 
CD4037 
CD4040 

£1.38 
£1.09 
£1.01 

CD4047 
CD4049 
CD4050 

£1.00 
£0.69 CD4072 
£0.58 CD4081 

£0.20 
£0.20 

CD4008 
CD4009 
CD4010 

£1.08 
£0.62 
f0.66 

CD4018 
CD4019 
CD4020 

£0.98 
£0.48 
£1.04 

CD4028 
CD4027 
CD4028 

£1.38 
£0.68 
£0.78 

CD4041 
CD4042 
CD4043 

£0.87 ' CD4054 
£0.83 CD4055 
£1.01 CD4056 

£1,27 CD4082 
£1.16 CD4510 
£1.66 CD4511 

£0.26 
£1.27 
£1'41 

CD4011 £0.23 C04029 £0.98 C 04044 £0.94 CD4069 £0.20 CD4516 £1.16 
CD4518 £1.16 

LINEAR IC's 
CA3011 £1.12 I CA3090 £4.14 LM391x1 £0.67 NE567 £1.98 741P £0.23 TBA81OS £0.88 
CA3014 £1.66 I CA3123 £2.19 MC13031 £0.98 64702C £0.53 UA747C £0.69 TBA810 £1.13 
CA3018 [0.76 I CA3130 £1.07 MC1304 £2.19 72702 £0.63 72747 £0.89 TBA820 £0.81 
CA3020 £1.98 i C43140 £0.81 MC1310 £1.09 64703 £0.29 64748 £0.40 TBA9200 £2.88 
CA3028 £0.92 MC1312 £2.19 64709 £0.29 72748 £0.40 TCA270S £2,30 
CA3035 £1.81 1M301 

I 

£0.33 MC1350 £1.38 72709 £0.63 748P £0.40 TBA800 £0,92 

CA3036 £1.16 I LM304 [1.84 MC1352 £1.81 709P £0.29 SN760136 £1.97 
CA3042 £.73 LM308 £1.16 MC1469 £3.39 Ú4710C £0.45 SN76023N £1.97 
CA3043 £2.13 'i LM309 £1.73 MC1498 £1.04 72710 [0.36 SL414A £2.24 
CA3046 £0.81 I LM320-5V £1.73 NE536 [3.05 Ú4711C £0.37 TAA5508 £0.40 
CA3052 f1.84 1M320 -15V £1.73 NE550 £1.09 72711 £0.37 1446214 £2.30 
CA3054 
CA3075 
CA3081 

£1.27 
£1.73 
£1.73 

LM320-15V £1.73 
£1. 

NE555 
5E558 
NE565 

£0.28 
£0.69 
£1.38 

Ú4723C 
72723 
64741C 

£0.52 
£0.62 
£0.28 

TAA621B 
TAA661 
TAD100 

£2.88 
£1.73 
£1.60 I LM J20-15V 

C43089 f2.30 LM380 £0.98 8E568 £1.73 72741 £0.28 TBA540 £2.42 

DIODES 
44110 £0.19 84173 £0.17 81127 £0.18 BYZ13 £0.48 0481 E0.12 1634 £0.08 
44120 £0.09 BB104 £0.48 61128 £0.18 BVZ16 £0.47 0485 £0.12 18344 £0.08 
4.4129 £0.09 BAX13 £0.08 BY130 £0.20 BYZ17 £0.41 0490 £0.12 

I 15914 £0.07 
44130 £0.10 BAX16 £0.09 131133 £0.24 BYZ18 £0.41 0491 £0.12 15916 £0.07 
AAZ13 £0.17 BY100 £0.25 61164 £0.59 BY219 foal 0495 £0.12 154148 £0.07 
54100 £0.12 BV101 £0.26 131176 £0.88 045 £0.69 04182 £0.16 1544 £0.08 
84102 £0.37 BV105 £0.25 01206 £0.36 0410 £0.40 04200 £0.09 15920 £0.07 
04148 £0.17 81114 £0.26 BYZ10 £0.52 0447 £0.09 04202 £0.09 
84154 £0.14 131124 £0.26 BYZ11 £0.62 0470 £0.09 SD70 £0.07 
BA155 £0.18 137128 £0.17 BYZ12 £0.46 0479 £0.12 D19 £0.07 

IC PAKS 
Manufacturers 'Fall Outs' which include 
functional and part functional units. 
These are classes as 'out -of -spec" from 
the makers very rigid specifications, but 
are ideal for learning about I.C's and ex- 
perimental work. 
16224 - 100 Gates assorted 7400 01 04 
10 50 60 etc. £1.38 
16226 - 30 MXI assorted types 7441 47 
90 154 etc. £1.38 
16227 - 30 Assorted Linear- types 709 
741 747 748 710 588 etc. £1.00 
16228 - 8 Assorted types SL403 76013 
76003 etc. £1.15 
16229 - 5 I.C's 76110 Eqv. to 
MC13130P MA767 £1.73 

MAMMOTH I.C. PAK 
16223 A 200 - PProx pieces assorted fall 
out integrated circuits including Logic 
74 series Linear Audio and DTL Many 
coded devices but some unmarked you 
to identify £1.44 

JUMBO PAK 
SEMI CONDUCTOR 

16222 Transistors Germ and Silicon Rec- 
tifiers Diodes Triacs - Thyristors IC's and 
Zeners. ALL NEW & CODED Approx 100 
pieces. Offering the amateur a fantastic 
bargain pack and an enormous 
saving. £2.50 

UNTESTED SEMI- 
CONDUCTOR PAKS 

16130 100 Germ gold bonded 0447 640411E0.139 
16131 150 Germ polet confect 100mA 0470 81 

diode £0.99 
16132 100 Silicon diodes 200mA 042000.69 
16133 150 Silicon fast switch diode 26m4 1641 
18 £0.69 
16134 50 Silicon rectifiers top hat 2501114E0.69 
16135 20 SIlicon recliners stud type 3 amp £0.69 
16136 50 400 mW wears 007 case £0.69 
16137 30 NPN transistors BC107 8 plea04[0.99 
16138 25 NPN 1039 28897 281711 
silicon £0.69 
16138 30 PNP transistors BC1T7 
178 elastic £0.89 

16140 25 PNP 7039 262905 41lcers £0.69 
16141 30 NPN 1018 28708 silicon 
switching £0.69 
16142 25 NPN BFY50 51 £0.69 
16143 30 NPN plastic 263906 silicon £0.69 
16144 30 PNP plastic 283905 &ikon £0.69 
16145 30 Germ 0071 PNP £0.69 
10146 15 Plaetic power 2143055 NPN 10220 

£1.38 
16147 10 103 metal 283055 NPN £1.39 
16149 10 1 amp SCR 1039 £1.36 
16150 8 x 3 amp SCR 1086 case E1.38 

3137 
3138 
3139 
3141 
3142 
3157 
3143 
3144 
3156 

TANTALUM 
CAPACITORS 

1MFD 35V 
22MFD 35V 
47MFD 35V 
2.2MFD 35V 
4.4MFD 35V 
3.3MFD 25V 
10MFD 35V 
22MFD 18V 
33MF0 35V 

SOCKETS 
11 n DIL 

1612 14 Pin DIL 

;1613 16 Pin DIL 

: 
1614 24 Pin DIL 

11615 28 Pin DIL 

' 1720 18 Pin DIL 
1721 20 Pin DIL 

11722 22 Pin DIL 
11723 40 Pin DIL 

£0.13 
£0.13 
£0.13 
£0.1 
£0.21 
£0.21 
£0.25 
[0.26 
[0.1 

£0.10 
£0.13 
10.14 
£0.28 
£0.30 
£0.20 
£0.22 
£0.23 
£0.31 

G.P. SILICON DIODES 
300mW 40PIV (min) sum -min. FULLY 
TESTED. Ideal for Organ builders. 30 for 
68p, 100 for £1.85. 500 for £5.75, 
1000 for £10.35. 

G.P. SWITCH NNG 

TRANSISTORS 
1018 sim to 287068 BSY27 28 95A 
ALL usable devices. No open and shorts. 
ALSO available in PNP similar to 
2N2906 BCY70. 20 for 68p. 50 for 
£1.15, 100 for £2.07. 500 for £9.20. 
1000 for £16.10. When ordering please 
state NPN or PNP 

A//prices include VAT: Add 35p post per order -Just quote your Access or Barclaycard number - 
:AIL Terms: Cash with order, cheques, POs, payable to Bi -Pak at above address 

1I 
; 

f 

Access and Barclaycard also accepted - GIRO A/C No. 3887006 
APRIL, 1980 453 

www.americanradiohistory.com



4001 
4002 
4007 
4009 
4011 
4012 
4013 
4015 
4016 
4017 
4018 

20p 
20p 
20P 
40p 
20p 
20p 
35p 
80p 
30p 
65p 
90P 

4020 
4022 
4023 
4024 
4025 
4027 
4028 
4029 
4040 
4041 
4042 
4043 
4046 
4049 
4050 

100p 
100P 
top 
50p 
20p 
45p 
85p 
85p 

110p 
85p 
80p 
95p 

110p 
455 
45p 

4060 
4066 
4068 
4069 
4070 
4071 
4072 
4081 
4093 
4510 
4511 
4518 
4520 
4527 
4528 

120p 
50P 
20P 
20p 
20P 
205 
20p 
20p 
50P 
80P 
90p 
80p 
80p 
900 
905 

toCR 
CPU'S 
6800 550p 
8080A390p 
280 950p 

MEMORIES 
21L02 85p 
2112 1755 
2114 390p 
4116 570p 
2708 590p 

2516 2185p 
2716 2185p 
AY5-1013 

360p 

LM308 60p 
LM324 45p 

THIS IS ONLY LM339 45p 

A SELECTIONl LM348 90p 
LM377 170p 

709 35p LM378 230p 
741 16p LM380 75p 
747 45p LM381 150p 
748 30p LM382 120p 
7106 850p LM3900 50p 
CA3046 55p LM1458 35p 
CA3080 70p LM3909 65p 
LF356 80p LM3911 100p 
LM301AN 26p MM57160590p 

NE531 98p 
NE555 23p 
NE556 60p 
NE567 100p 
RC4136 100p 
SN 76477230p 
TBA800 70p 
TBA810S100p 
TBA1022620p 
TL081 45p 
T L084 125p 
ZN414 80p 
ZN425E 390p 
ZN1034E200p 

7400 10p 
7402 10p 
7404 12p 
7408 120 
7410 10P 
7413 22p 
7414 39p 
7420 12P 
7430 12p 
7432 18P 
7442 38p 
7447 455 
7448 50p 

7473 
7474 
7475 
7476 
7486 
7490 
7492 
7493 
7496 
74121 
74123 
74125 
74126 
74132 
74141 

20P 
22p 
25p 
20p 
20p 
250 
30P 
25p 
45p 
25p 
38p 
35p 
35p 
45p 
55p 

74145 
74148 
74150 
74154 
74157 
74164 
74165 
74174 
74177 
74190 
74191 
74192 
74193 
74196 
74197 

55p 
90p 
55p 
65p 
40p 
55p 
55p 
55p 
50P 
50P 
Sop 
50P 
50P 
50p 
50P 

FULL DETAILS IN CATALOGUE! 

TRANSISTORS 

AC127 
AC128 
AC176 
AD161 
AD162 
BC107 
BC108 
BC108C 
BC109 
BC109C 
BC147 
BC148 
BC177 
BC178 
BC182 
BC182L 
BC184 
BC184L 
BC212 
BC212L 
BC214L 

17p 
16p 
18P 
38p 
38p 

8p 
8p 

10p 
8p 

10p 
7p 
7p 

14p 
14p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 

TIP32C 
TIP2955 
TIP3055 

BC546 10p ZTX107 
BCY71 14p ZTX108 
BCY72 14p ZTX300 
BD131 35p 2TX500 
8D132 35p 2N3053 
80139 35p 2N3054 
130140 35p 2N3055 
BFY50 15p 2N3442 
BFV51 15p 2N3702 
BF1'52 15p 2N3704 
MJ2955 98p 2N3706 
MPSA06 20p 2N3819 
MPSA56 20p 2N3905 
TIP29C 60p 2N3906 
TIP30C 70p 2N5459 
TIP31C 65p 2N5777 
DIODES 
1N914 3p 1N4006 6p 
1N4148 2p 1N5401 13p 
1N4002 4p BZY88ser. 8p 
ITT product 
1N4148 - £1.40/100. 

800 
65p 
55p 
14p 
14p 
16p 
16p 
18p 
50p 
50p 

1350 
87 
8p 
9P 

15p 
8p 
8p 

32p 
50p 

OPTO 

,LED's 0.125in. 0.2in 
Red TIL209 TI L220 
Green TIL211 TIL221 
Yellow TIL213 TIL223 
Clips 3p 3p 
DISPLAYS 
DL704 0.3 in CC 
DL707 0.3 in CA 
FND500 0.5 in CC 

Low profile 
by Texas 

each 

9p 
13p 
13p 

100+ 

7.50 
12p 
12p 

130p 120p 
130p 120p 
10Op 80p 

Spin Bp 18pin 14p11 24pin 
14pin 10p 20pin 16p 28pin 
16pm 11p 22pin 17p 40pin 
3 lead TO18 or T05 socket. 10p each 
Soldercon pins: 100:50p 1000.370p 

18p 
22p 
32p 

VE R OBOA RD 
Size in. 0 1 in. 0.15m. Vero 
2.5 x 1 14p - Cutter 80p. 
2.5 x 3.75 45p 45p 
2.5 x 5 54p 54p Pin insertion 
3.75 x 5 64p 64p tool 108p 
3.75 x 1 7 205P 185P 
Single sided 
pins per 100 40P 40p 
Top quality fibre glass copper board. Single 
sided. Size 203 x 95mm. 60P each. 
'Cabo' pens. 755 each 
Five mixed sheets of Altar. 145p per pack. 

Carbon film resist- 
ors. High stability, 
low noise 5%. 

612 series. 4.7 ohms to 10M. Any mix: 
each 100+ 1000+ 

0.25W tp 0.9p 0.8p 
0.5W 1.5p 1.2p 1p 
Special development packs consisting of 
10 of each value from 4.7 ohms to 1 Meg - 
ohm (650 res) 0.5W £7.50. 0.25W £5.70. 
METAL FILM RESISTORS 
Very high stability, low noise rated at Yaw 
1%. Available from 51ohms to 330k in 
E24 series. Any mix 

each - 100. 1000* 
0.25W 4p 3.5 3.2 
POTENTIOMETERS 
Preset vertical or horizontal 100ohms - 
1M 6p 
Rotary 5K2M2 Log or Lin single . 28p 
Rotary 5K 2M2 Log or Lin double BOP 
Slide 60mm tr:,rel 5K -500K Log 
or Lin, single 60p 
Suitable knobs for above with coloured 
caps in red, blue, green, grey, yellow and 
black. Rotary controls 14p each. Slide 
type 12p each. 

CAPACITORS POLYSTYRENE 
High quality foil type. 63V working, 5% tol. 
22pf to 1000pf 6p each 
1500pf to 0.01uF 8p each 

TANTALUM BEAD each 

0.1, 0.15, 0.22, 0.33, 0.47, 0.68, 
1 & 2.2uF @ 35V 
4.7, 6.8, 10uF @ 25V 
22 @ 16V, 47 @ 6V, 100@3V 
MYLAR FILM 
0.001, 0.01, 0.022, 0.033, 0.047 . . . 3p 
0.068, 0.1 4p 

POLYESTER 
Mullard C280 series 
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1 
0.15, 0 22 
0.33, 0 47 
0.68 
1.ouF 

CERAMIC 
Plate type 50V. Available in E12 series from 
22pF to 1000pF and E6 series from 1500pF to 
0.047uF 2p_ 
MINIATURE TRIMMERS 
Miniature film type, in 1.4pF -. SpF, 2pF - 22pF, 
2pF - 22pF, 2pF - 10pF, 5.5pF - 65pF.18p each 

RADIAL LEAD ELECTROLYTIC 
63V 0.47 1.0 2.2 4.7 10 

22 33 47 
100 

220 
25V 10 22 33 47 

100 
220 

1000 

CONNECTORS 
ACK PLUGS AND SOCKETS 

470 

8P 
13p 
16p 

5P 
7p 

10p 
14p 
17p 

5P 
7p 

13p 
20p 

5P 
85 

10p 
15p 
23p 

unscreened screened socket 
2.5mm 9p 13p 7p 
3.5mm 9p 14p 85 
Standard 16p 30p 15p 
Stereo 23p 36p 18p 

DIN PLUGS AND SOCKETS 
plug chassis line 

socket socket 
2pin 7p 7p 7p 
3pin 11p 9p 14p 
Spin 180° 11p 10p 14p 
5pin 240° 13P 10p 16p 

1mm PLUGS AND SOCKETS 
Suitable for low voltage circuits, Red & black. 
Plugs. 6p each Sockets: 7p each. 

4mm PLUGS AND SOCKETS 
Available in blue, black, green, brown, red, white 
and yellow. Plugs. 11p each Sockets: 12p each 

PHONO PLUGS AND SOCKETS 
Insulated plug in red or black . . 9p 
Screened plug 13p 
Single socket . . 7p Double socket 10p 

STEVENSON 
Electronic Components 

SPRING SPECIALS 

Set of 4 AA (HP7) Rechargeable Cells . 590p 
PP3 Rechargeable cell 45915 
Pack of 10 miniature slide switches . . 1b9ß 
Pack of 10 push to make switches . . 1-69p 
Pack of 10 push to break switches . . 200"p 
Murata Ultrasonic Transducers, per pair 360p 
Resistor Development packs. 
10 off, each value from 4.7 ohm to 1M t%4w ,5.70p 500p 

1/2w 36015 650p 
Polyester Development packs. 
5 off, each value from 0.01 to 3u2 . 

Preset Potentiometer pack 
5 off, each value 100 ohm to 1M, 65 presets 396p 305p 
Ceramic Development pack 
10 off, each value 22pF to 0.1uF, 310 caps. -595b 525p 
LED pack, 10 off, 
each type 0.2 Red, green, yellow . . . . 350p 300p 
Pack of 10 CA3080 Transconductance amps..700ri 620p 
Pack of 10 LM301 AN Op. amp 
Pack of 10 LM380N 2W Audio Amp 
LM380 +LM381 and data 
Pack of 3 LM3909 LED flasher . 

Pack of 10 TL081 Jfet Op. amp. , 

MM57160 Stac. Timer + data 
SN76477 Sound generator + data 
Pack of 2 ZN414 AM chips 
SS -2 Breadboard 
Expo Reliant Drill 
Expo Titan Drill 
Drill stand for above 
Pack of 8 2708 Eprom 
Pack of 8 2114 Ram LP 300ns 
Pack of 8 4116 

450p 
410p 
120p 
120p 
150p 
300p 

ú20p 520p 

260p 230p 
-750"p 620p 
235p 180p 

. .183p 150p 
46ep 320p 
.E'i90p 550p 

. ,249p 200p 
-160rs 130p 

1085rs 990p 
.665p 570p 

1A30p 920p 
.1299ß 1100p 
47.2%5 4500p 
342ep 3000p 
s3669rs 4300p 

TOGGLE 
Subminiature toggle. Rated at 2A. 
SPST 52p. SPOT 62p. DPDT 69p. 

Standard type. Rated at 1.5A. 
SPST 34p. DPDT 48p. 

SLIDE 
Miniature DPDT 15p each. 
Standard DPDT 15p each. 

ROTARY 
Available in 4 pole 3 way, 3 pole 4 way, 2 pole 6 way, 1 pole 
12 way 43p each 

Key operated switch 380p each 
Miniature push to make 15p each 
Miniature push to break 20p each 

Rockers rated at 10A. SPST 32p each SPDT 42p each. 

We now offer one of the widest ranges of components at the most 
competitive prices in the U.K. See catalogue for full details. We wel- 
come callers at our shop in College Rd, Bromley, from Mon -Sat, 9am- 
6pm (8pm on Weds and Fridays). Special offers always available. 
We also provide an express telephone order service. Orders received 
before 5pm are shipped same day. Contact our sales office now with 
your requirements. TEL: 01-464 2951/5770. 

Quantity discounts on any min TTL, CMOS, 
74LS and Linear circuits. 100+ 10%, 1000+ 15%. 
Prices VAT inclusive. Please add 50pfor P & P, 

no charge for orders over £15. Official orders 
welcome. All prices valid to April 1980. 

BARCLAYCARD 
& ACCESS WELCOME 

Mail orders to: STEVENSON (Dept RE) 

76 College Road, Bromley, Kent BR1 iDE. 
www.americanradiohistory.com
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Another projects book in the "110" series* 

110 IC timer projects for the home constructor 
Jules H. Gilder 

* Covers in detail the basic operation of the 555 timer IC that will enable you to design 

your own circuits using this device 

* Divided into three sections describing the basic modes of operation as a monostable 
device, astable device and logic element 

* Descriptions of applications include timer -based instruments, automotive applications, 
alarm and control circuits, and power supply and converter applications 

1980 126 pages £3.95 

Newnes Technical Books 
Borough Green, Sevenoaks, Kent TN15 8PH 

`lf you are not familiar with previous books in this series for the home constructor, write to the publishers for a free 
colour brochure of all their hobbyist books 

FASTER THAN A SCOPE - 
SAFER THAN A VOLTMETER 

Instant - simultaneous 
monitoring of the logic state 
of all IC nodes 

ONLY £2870 
plus 15% VAT, plus post and packing 

Total £34.44 including box and 
instruction manual. 

CONnNEN1AF SP[CUEIiFS CORKJRaDN =M= 
C.S.C. (UK) Limited, 

Dept. 16S2IUnit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex. C811 3A0 

Telephone: Saffron Walden (0799) 21682 
Telex: 817477 

Just clip it over your IC. 
LM -1 Instantly and accurately shows both static 

and dynamic logic states on a bright 16 LED 
display. 

LM -1 finds its own power. 
LM -1 cuts out guesswork, saves time, and eliminates 

the risk of short circuits. 
LM -1 is suitable for all dual -in -line logic ICs. 
LED on = logic state 1 (high), LED off = logic state 
0 (low), and each LED is clearly numbered 1 to 16 
in the conventional IC pattern. 

I 
I 

CONTINENTAL SPECIALTIES CORPORATION. DEPT.1682 
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex 

Name 

Address 
QUANTITY FREE catalogue 
REQUIRED Tick box 

I enclose cheque/PO for 
LM1. £34.44 

inc. p & p and VAT 
Phone your order with Access, Barclaycard or American Express 

Lam No Expiry date 

I 
I 
I 
I 

_________J 
d ri.ri www.americanradiohistory.com



MOTORS 
1.5-6VDC Model Motors 
22p. Sub. Min. 'Big Inch' 
115VAC 3 rpm Motors 32p. 
12VDC 5 Pole Model 
Motors 37p. 8 track 12V 
Replacement Motors 65p. 
Cassette Motors 5-8VDC 
ex. equip. 70p. Geared 
Mains Motors (240V) 2.5 
rpm 75p. 115VAC 4 rpm 
Geared Motors 95p. 

JUMPER TEST LEAD 
SETS 

10 pairs of leads with 
various coloured croc clips 
each end (20 clips) 90p per 
set. 

SEMICONDUCTORS 
LM340 80p. BY103 10p. 
2N5062 100V 800mA 
SCR 18p. BX504 
Opto Isolator 25p. 
CA3130 95p. TBA800 
50p. 741 22p. 741S 36p. 
723 35p. NE555 24p. 
2N3773 £1.70. AD161/2 
70p. ZN414 75p. 
BD238 28p. 80438 
28p. IN4005 10 for 35p. 
TIL305 alpha numeric dis- 
plays £2.50. TIL209 Red 

Lads 8p each. 0.5" 7 

segment Led display. 
Comm. Cathode, green, full 
spec. 85p each. 

TRANSFORMERS 
All 240VAC Primary 
(postage per transformer is 

shown after price). 
MINIATURE RANGE: 6-0- 
6V 100mA, 9-0-9V 75mA 
and 12-0-12V 50mA all 
79p each (15p). 
280mA £1.20 (20p). 
6V 500mA £1.20 (15p). 12V 
2 amp £2.75 (45p(. 15-0- 
15V 3 amp Transformer at 
£2.85 (54p). 30-0-30V 1 

amp £2.85 (54p). 20-0- 
20V 2 amp £3.65 (54p). 0- 
12-15-20-24-30V 2 amp 
£4.75 (54p). 20V 2.5 amp 
£2.45 (54p). 

TRIAC/XENON PULSE 
TRANSFORMERS 

1:1 (gpo style) 30p. 1:1 
plus I sub. min. pcb moun- 
ting type 60p each. 

PROJECT BOXES 
Sturdy ABS black plastic 
boxes with brass inserts and 
lid. 75 x 56 x 35mm 65p. 
95 x 71 x 35mm 75p. 115 
x 95 x 37mm 85p. 

MOTOROLA PIEZO 
CERAMIC TWEETERS 

2.5" Direct Radiating 
Tweeter, maximum rating 
25 volts R.M.S. 100 watts 
across 8 ohms. Freq. range 
3.8kHz-28kHz, £4.95. 

3.5" Super Horn (flush 
mounting), maximum rating 
25 volts R.M.S. 100 watts 
across 8 ohms. Freq. range 
3.8-2.8kHz. £5.25. 

MORSE KEYS 
Beginners practice key 
£1.05. All metal fully ad- 
justable type. £2.60. 

MINIATURE LEVEL 
METERS 

1 Centre Zero 17 x 17mm 
75p. 2 (scaled 0-10) 28 x 

125mm 75p. 3 Grundig 40 x 

27mm £1.25. 

JVC NIVICO STEREO 
CASSETTE MECHANISM. 
Music centre type. Rev. 
counter, remote operation 
£13.50 and £1.00 p&p. 

MICROPHONES 
Min. tie pin. Omni, uses deaf 
aid battery (supplied), 
£4.95, ECM 105 low cost 
condenser, Omni, 600 
ohms, on/off switch, stan- 
dard jack plug, £2.95. 
EM 507 Condenser, 
uni, 600 ohms, 
30-18kHz., highly polished 
metal body £7.92. 
DYNAMIC stick microphone 
dual imp., 600 ohms or 
20K, 70 -kHz., attractive 
black metal body £7.75. 
EM506 dual impedance 
condenser microphone 600 
ohms or 50K, heavy 
chromes copper body, 
£12.95. CASSETTE re- 
placement microphone 
with 2.5/3.5 plugs £1.35. 
INSERT Crystal replace- 
ment 35X10mm 40p. 
GRUNDIG electric inserts 
with FET preamp, 3-6VDC 
operation £1.00. 

MULTIMETER 
BARGAINS 

Pocket Multimeter, 1,000 
opv sensitivity. Ranges IKV 
AC/DC Volts, 150ma DC 
current, resistance 0-2.5K, 
0-100K, £4.50. 

20,000 opv., 1,000 volts 
AC/DC, DC current to 
500ma, 5 ranges, 
resistance 4 ranges to 6 

meg. Mirror scale, carrying 
handle, £9.75. 

MURATA MA401 
40kHz Transducers. Rec. 
Sender £3.60 pair. 

AEROSOL SERVICE 
AIDS, SERVISOL 

Switch Cleaner 226gm 
60p. Freezer 226gm 70p. 
Silicone Grease 226gm 
70p. Foam Cleanser 370gm 
60p. Plastic Seal 145gm 
60p. Excel Polish 240gm 
47p. Aero Klene 170gm 
55p. Aero Duster 200gm 
70p. 

2 METRE ANTENNA 

Rubber duck type BNC ter- 
mination, £3.50. 

CRIMPING TOOL 

Combination type for crim- 
ping red blue and yellow 
terminations also incor- 
porates a wire stripper (6 
gauges) and wire cutter, 
with insulated handles only 
£2.30. 

TOOLS 

SOLDER SUCKER, plunger 
type, high suction, teflon 
nozzle, £4.99 (spare nozzles 
69p each). 
Good Quality snub nosed 
pliers, insulated handles, 5" 
£1.45. 
Antex Model C 15 watt 
soldering irons, 240VAC 
£3.95 
Antex Model CX 17 watt 
soldering irons, 240VAC 
£3.95. 
Antex Model X25 25 watt 
soldering irons, 240VAC 
£3.95. 
Antex ST3 iron stands, suits 
all above models £1.65. 
Antex heat shunts 12p 
each. 
Servisol Solder Mop bop 
each. 
Neon Tester Screwdrivers 
8" long 59p each. 
Miyarna IC test clips 16 pin 
£1.95. 

TELEPHONE PICK UP 
COIL 

Sucker type with lead and 
3.5mm plug 62p. 

LIGHT DIMMER 
240VAC 800 watts max. 
wall mounting, has built in 
photo cell for automatic 
switch on when dark £4.50 

RIBBON CABLE 
8 way single strand' 
miniature 22p per metre. 

RELAYS 
Plastic Encap. Reed Relay, 
0.1 matrix. 1 kf2 coil, 9- 
12VDC normally open, 35p. 
Miniature encapsulated 
reed relay U.1 matrix moun- 
ting, single pole make, 
operates on 12VDC 50p 
each. Continental series, 
sealed plastic case relays, 
24VDC 3pole change over 
5 amp contacts, new 65p. 
Min. sealed relay, P.C. 
mounting, 6-9vdc operation 
changeover 3 amp contacts, 
new 85p. Metal Cased Reed 
Relay, 50 x 45 x 17mm, 
has 4 heavy duty make 
reed inserts, operates on 
12VDC 35p each. Magnets 

" long N" thick with fixing 
.dole, 10 for 40p. 

POWER SUPPLIES 

SWITCHED TYPE, plugs in- 
to 13 amp socket, has 
3-4.5-6-7.5 and 9 volt 
DC out at either 100 or 
40 OmA, switchable £3.45. 
HC244R STABILISED 
SUPPLY, 3-6-7.5-9 volts 
DC out at 400mA max., 
with on/off switch, polarity 
reversing switch and 
voltage selector switch, fully 
regulated to supply 
exact voltage from no load 
to max. current £4.95. 

SWITCHES 
Sub. miniature toggles: 
SPST (8 x 5 x 7mm) 42p. 
DPDT (8 x 7 x 7mm) 55p. 
DPDT centre off 12 x 11 x 

9mm 77p. PUSH 
SWI ICHES, 16 x 6mm, red 
top, push to make 14p 
each, push to break version 
(black top) 16p each. 

G.P.O. Telephone handsets 
£1.95. Electrolytic Caps, 
can type, 2,200míd and 
2,200mfd 50VDC 35p j 

each. 

SPECIAL OFFER TAPE 
HEAD DEMAGNETIZER 

240VAC with curved probe 
suitable for reel to reel or 
cassette machines, £1.95. 

STEREO FM/GRAM TUNER 
AMPLIFIER CHASSIS, 
VHF and AM. Bass, treble 
and volume controls, Gram. 
8 -track inputs, headphone 
output jack, 3 watts per 
channel with power supply. 
£14.95 and £1.20 p&p 
(CCT supplied). 

Dalo 33PC Etch Resist 
printed circuit maker pen, 
with spare tip, 79p. 

TERMS: 
Cash with Order (Official 
Orders welcomed from 
colleges etc). 30p postage 
please unless otherwise 

shown. VAT inclusive. 

S.a.e. for illustrated lists. 

AMPHENOL 
CONNECTORS 

(PL259) PLUGS 47p. Chassis 
sockets 42p. Elbows 
PL259/S0239 90p. Double 
in line male connector 
(2XPL259) 65p. Plug 
reducers 13p. PL259 Dum- 
my load, 52 ohms 1 watt 
with indicator bulb 95p. 

BUZZERS 

MINIATURE SOLID STATE 
BUZZERS, 33 x 17 x 15mm 
white plastic case, output at 
three feet 70db (approx), 
low consumption only 
15mA, voltage operating 
4-15VDC, 75p each. 
LOUD 
12VDC BUZZER, Cream 
plastic case, 50mm diam. x 
30mm high 63p. GPO 
OPEN TYPE BUZZER, ad- 
justable works 6-12VDC 
27p. 12VDC siren, all metal 
rotary type, high pitched 
wail, £7.50. 

RES. SUB. BOX 

Resistance Substitution 
Box. Swivelling disc 
provides close tolerance 
resistors of 36 values from 
5 ohms to 1 meg. £3.95. 

Signal Generator. Ranges 
250Hz-100MHz in 6 

Bands, 100MHz-300MHz 
(harmonics) internal 
modulator at 100Hz. R.F.. 

output Max. O.1vRMS. All 
transistorised unit with 
calibrating device. 220- 
24OVAC operation, 
£48.95. 

TAPE HEADS 
Mono cassette £1.75. 
Stereo cassette £3.90. 
Standard 8 track stereo 
£1.95. BSR MN1330 
track 50p. BSR SRP90 1 - 

track £1.95. TD10 tape 
head assembly -2 heads 
both é track R/P with built 
in erase, mounted on 
bracket £1.20. 

PROGRESSIVE 
RADIO 

31 CHEAPSIDE, LIVERPOOL 2. 

ALL ORDERS DESPATCHED BY RETURN POST 
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Conquer 
the cheti 

Be it career, hobby or interest, like it or not 
the Silicon Chip will revolutionise every human 
activity over the next ten years. 

Knowledge of its operation and its use is vital. 
Knowledge you can attain, through us, in simple, 
easy to understand stages. 

Learn the technology of the future today in 
your own home. 

ELECTRONICS 
Build your own 
oscilloscope 

Learn to draw and 
understand circuits. 

Carry out over 
40 experiments. 

Learn to operate and programme 
your own home computer. 

DIGITAL 
TECHNIQUES 
From watches to sophisticated 
instrumentation, 
Digital Electronics adds scope 
to hobby or career. 

FQE 
BROCHURES 

r 

IUTORCOURSE 
ELECTRONICS 

Please rush me details of your 
ELECTRONICS COURSE 

Name 

Address 

RER/4 

Block Caps. Please 

Post now, without obligation to: 

British National Radio 
No previous knowledge is necessary. Electronics School. 
- Just clip the coupon for a brochure P.o.Box 156, Jersey, Channel Isles 

APRIL, 1980 
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TRADE 
COMPONENTS 

CARTERS MINIMITE SIREN 
12/24V £6 for alarms etc. 

PAY A VISIT - THOUSANDS MORE ITEMS BELOW WHOLESALE PRICE. CALLERS 
PAY LESS ON MANY ITEMS AS PRICES INCLUDE POSTAGE. PRICES INCLUDE VAT 
AND ADDITIONAL DISCOUNT IN LIEU OF GUARANTEE. GOODS SENT AT 
CUSTOMERS RISKS UNLESS SUFFICIENT ADDED FOR REGISTRATION OR, 
COMPENSATION FEE POST. CORRECT AT 6/3/80. 

VALVE BASES 
Printed circuit B/G 7p 
Chassis B7-B7G 11p 
Shrouded Chassis B7G-B8A 13p 
B12A tube. Chassis B9A 13p 
Speaker 6" x 4" 5 ohm ideal for car radio£1.00 
4;" diam. 30 C2 £1.75. 4" diam. 80 Ll £1.00 
22" diam. 8 O 75p or 32 Ll £1.07 

Douglas 350VA Auto/ 
transformer £7.20 

Car type panel lock and 
key 65p 

Transformer 9V 4A 
£3.30 

TAG STRIP 
9 -lay 4}p Single 2p 

5 x 50pF or 1000 + 
300pF trimmers 35p 

Aluminium Knobs 
for 1" shaft. Approx. Â" 
x i" with indicator 

Pack of 5 95p 

BOXES - Grey polystyrene 61 x 112 x 31 mm, top secured by 4 self 
tapping screws 67p. Clear perspex with sliding lid, 46 x 39 x 

24mm 12p 
ABS, ribbed inside 5mm centres for P.C.B., brass corner inserts, screw 
down lid, 50 x 100 x 25mm orange 69p; 80 x 150 x 50mm black 
£1.09; 110 x 190 x 60mm black £1.62. 
DIECAST ALI superior heavy, gauge, with sealing gasket, approx 6t "" x 
2A" x lß"£1.60; 3tß x 2i' X 1 "£1.10 
VARIABLE CAMM PROGRAMMER 10, 12 or 15 pole 2 way, 
50VAC motor - series with 1 mfd, or 3k 10w or 15W pygmy bulb for 
mains operation. Ex equipment £3.10. 

JAP 4 gang min. sealed tuning condensers 40p 

ELECTROLYTICS - Hundreds more in catalogue 
Value/Voltage 
Tant Bead .22, .47/35v 6p. .1, 1/35v, 47/6.3v 8p. 
.22/20v, 3.3/16v, 4.7/35v, 10/25v, 22/16v 9p. 
4.7/16v. 10/3v. 10p. 3.3/35v. 12p. 
Wire End 
63v. 2.2, 3}p. 4.7, 4p. 10, 33, 5p. 2.5 3p. 1.5, 22 
47 6p. 68, 100, 220 8p. 150 71-p. 330 9p. 470 
174-p. 1000 29p. 25v 6, 6.4, 10, 12, 16, 22, 25, 
30, 33, 40, 47, 50, 64 4p. 100, 150, 160, 330 
6p. 220 7p. 250, 300, 470 Bp. 1000 111-p. 
22/16. 3.3/50, 10/50 4p. 100/10, 47/16 5p. 
100/16 100/35, 220/16 6p. 470/6.3, 10/350 
470/16 8p. 1000/16 10p. 1500/6.3 74-p. 
2200/10 20p. 4700/10 30p. 15/160 7p. 
6800/16 46p. CANS 250/300 45p. 300/450 
90p. 100/275 14p. 2000/100 82p. 1000/100 
70p. 8+8/450 9p. 10,000/16 36p. 2000/50 36p. 
2000+2000/50 40p. Full range in catalogue. 

RS 100-0-100 micro amp null indicator 
Approx. 2" x x £1 85 

SWITCHES 

Pole Way Type 
1 2 Flush Wall Wh. Rocker 35p 
6 2 Slide 24p 
2 1 Rotary Mains . . . 144-p 
2 Alternating Micro with roller . . . 30p 
4 2 Centre off 15A 250V 

A.C. Toggle . . . . £1.20 
2 1 Toggle 40p 
1 2 Sub -Min Toggle 53p 
2 Alternating 2A Mains Push 11" hole) 43p 
1 3 Slide 12p 

S.P.S.T. 10 amp 240v. white rocker switch with 
neon. 1" square flush panel fitting . 39p 
1 pole 2 -way 10 amp oblong clip in mains rocker 
appliance switch 36p 
Standard thumb -wheel switch 0-9 in 1248N or 
B.C.D. or Comp. 1242 also 2p co . 85p 
Standard Lever Key switch D.P.D.T. locking plus 
D.P.D.T. and S.P.S.T. Heavy Duty non latching73p 
1 pole 2 -way Micro; roller, lever or hair trigger 19p 
button 15p 
Push to make 15p to break 17p 
4 -bank of 2PCO independent 40p 
5 -bank of 2x2PCO, 4PCO, 6PCO, interlock plus 
2PCO independent 48p 
6 -bank of 4x4PC0+6PC0+2PCO interlocking58p 

COMPUTER & AUDIO BOARDS/ASSEMBLIES 
VARYING CONTENTS INCLUDE ZENER, GOLD BOND, 
SILICON, GERMANIUM, LOW AND HIGH POWER 
TRANSISTORS AND DIODES, HI STAB RESISTORS, 
CAPACITORS, ELECTROLYTICS, TRIMPOTS, POT 

CORES, CHOKES, INTEGRATED CIRCUITS, ETC. 

31b for £2.30 71b for £4.30 

RESISTORS 

`-t-'---Z watt 1p 
1 watt 14-p 
1 or 2% . 1 p 
Up to 15W w/wound 
10p, 10 same value 75p 

INDICATORS 
Bulgin D676 red, takes M.E.S. bulb . . . 38p 
12 volt, or Mains neon, red pushfit . 23p 
R.S. Scale Print, pressure transfer sheet . 12p 

RELAYS 
RS/Alma reed relay, 1K 12v 
or 3k L2 18-30v d.c. coil, 
normally open . . . 36p 
12v d.p.c.o. heavy duty 
octal £1 
600 Q 4 p/co min sealed 
75p. Base 10p. 
D.I.L. 3.7-12V S.P. . £1.00 

CAPACITORS: up to 500v; Ceramic up to 4,700 
pF 2p to .01 3p, to .1 5p. to .68 8p. Silver - 
mica up to 5000PF 5p, to .01 21p, Poly, 
etc. up to 999pF 3p, to .1 2p, to .27 5p, to 
.39 6p, to .56 9p, to .99 11p: 047/630V 11p 
.1, .22/900v 15p. .3/600v 4p. .97/160v 74-p. 
1 mFd up to 250v 10p. 2.2mFd up to 100v 14p. 
4/16v 25p. 4.7/63 11p, 10/100 35p. 6.8/63, 
25/50 19p. 8/20v 40p. CAN 1/350 12p. 6/450 
vac £1.88. 3/660 vac £1.75. 5/150 70p. 
Pulse Tube: 8-12kV, 10, 47, 56, 82, 100, 120, 
320pF 2p each. Hundreds of others in 
Catalogue 

POTS 
Wirewound 38p. Log or Lin 
rotary 22p, or slide 30p. 
With switch 40p, Dual 45p 
Dual switch 55p 1.5m 
Edgetype 10 for 40p. 

Skeleton Presets 

Slider, horizontal or vertical 
standard 7p or submin 5p 

1k horizontal preset 
with knob 10 for 40p 

3" Tape Spools . 5p 
1" Terry Clips . 5p 
12 Volt Solenoid .40p 

ENM Ltd. cased 7 -digit counter 21 x 11 x 11" 
approx. 12V d.c. 148 a.c.) or mains £1.10 
Auto charger for 12v Nicads, ex -new 

equipment £3 95 

THERMISTORS 
and V.D.R's 

CZ1/2/6/11/14, KR22, 
KT150, VA1005/6/8/ 
1010/1033/4/7/8/9 
1040/1053/5 / 1066/7/ 
1074/6/7 / 1082/6/ 
1091/6/7/8 / 1100/3/8 
8602. Rod with spot 
blue/fawn/green. 
E299DDP120/218/224/ 
338 / 340 / 350 / 352 
YFO20 E220ZZ/02 
KR1000 KR150 E23 
glass bead YG150-S534 
bead KB13 E299 
DHP230, R53 Glass bead. 

All 7p each 

Miniature 0 to 5mA d.c. meter approx S" diameter £1.25 
RS Yelow Wander Plug Box of 12 40p 
18 SWG multicore solder 34-p foot 
SAPPHIRE STYLII. 10 different; dual and single point, current and 
hard to get types. My mix £1 

'BRIAN J. REED ESTABLISHED 
23 YEARS 

161 ST. JOHNS HILL, BATTERSEA, LONDON SW11 1TQ 
Open 11 a.m. till 7 p.m. Tuesday to Saturday. VAT receipts on request. 

Terms: Payment with order. Telephone: 01-223 5016 

SONNENSCHEIN/POWERSONIC DRI-FIT 
RECHARGEABLE SEALED GEL (Lead An- 
timony) BATTERY 6 VOLT 6 amp. hr. 14-i" x 2" 
x 3") £4.25 Ex -equipment, little used. 

CONNECTOR STRIP 
Belling Lee L1469, 4 way polythene. 9p each 

1+ glass fuses 250 m/a or 3 amp (box of 12) 20p 
Bulgin 5mm Jack plug and switched socket (pair) 40p 

Reed Switch 28mm body length 5p 
PP9 Battery Leads 8p 
Transformers. Douglas 10-0-10V at 15A, 10A, 
or 7.5A. All £7.20 each. 

TV MAINS DROPPERS 
5 assorted multiple units for 45p 

100pF air -spaced tuning capacitor . . . 95p 
51" x 21" Speaker, ex -equipment 3 ohm . 65p 

2 Amp Suppression Choke 10p 
3 x 2 2 x t'-6" 5 for 35p 
44, x 1 x PAXOLINE 10 for 15p 
Nylon clip on MES bulb holder 4p 
VALVE RETAINER CLIP, adjustable 5 for 15p 
11" In -Lead Fuseholder 11p 
Sub -miniature Transistor Transformer 35p 
Valve type output transformer 90p 
POT CORES with adjuster 
LA2508 LA2519 43p per pair 
16 Watt Power Amp. Module 
35v 1A power required, giving 16 watt 
RMS into 8 2 £3.70 
REGULATED TAPE MOTOR 
Grundig 6V approx., 3" x 1 i", inc. shock absorbing carrier 
or Jap 9V, 14' diam. £1.05 
20mm fuse holder - chassis, 4p, panel 17p. 
Fane 8 ohm 3" sq. heavy duty communications 
speaker 1.60. 
RS neg. volt regulator 103, 306-099 (equiv. MPC900): 
10A, 100 watt 4-30 volt. Adjustable short circuit protec- 
tion. Sacrifice at 75p 
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0o m ó Amp Volt TRIACS 
mc Z Y 25 900 BTX94-900 £3.00 

' 
o m 41)m o 

L e 2+ 
251200 BTX94-1200 £5.00 

o 

Oö 
coi m m 

Diode Characteristic, Equiv and 
Substitution Book 82p D o 

cl:, Transistor equivalents and e. E m c Substitution Book 1 38p Book 2 82p 
e C é ° Chrome Car Radio facis 28p 
> - .mn m a Rubber Car Radio gasket 10p 
v « a 

7 â DLI Pal-Delayline 90p 
o a c F ó Relay Socket 4PCO or 2PCO 10p 
E 

.. 
O m DIL sockets low profile: 

0 c a 
u 

oo ' 8 pin 9p 16 pin 11p, 28 pin 22p 
BVA KT66 valve E.3.70 

.o. Jo m w ., ¢ Earphone 3.5 12p, 2.5 15p, 
a m v m ,.. Colour EHT Tray 3000/3500 £4.05 

a ,n ç E m 1.5, 10. 22 or 750 uh choke 12p 
'2c - o oO 3 Mullard Semiconductor, Valve & 
O> e di 

O Component Data BookLn 50p 
m m m c 

C Â L O 

O E m 

a-2 ( > c 

1- U O 
C c m o 

Y j dm t,H 
Dv tL U «O > 

AC128 Sp 
SEMICONDUCTORS full spec. by Mullard etc. Many others in stock 

AC153/176 11p BD115 35p BFX84/88/89 20p 
ACY20 30p AC127 16p BD116(BRC116T) 54p BFX85 14p BLY10 23p 
AD161/2 match pr. 70p 8D133/5/6/7/8 28p BFY50 13p BFY90 40p 
AF116 21p BD137/8 match pr 60p BFY75 15p 
AF 124/6/7 27p BD139 17p BD142 35p BRY39/56 29p 
AF139 23p 80140 27p BR101 20p BSV64 36p 
AF178/80 35p BD201/3/4 85p BSV79/80 FETs 50p 
AF181 33p AF239 35p .BD202 64p BSV81 Mosfet 75p 
ASY27/73 35p 80232 52p BD234 13p BSX20/21 10p 
AU110 £1.51 BD233 20p BD235 35p BSY40 30p BSY95A 10p 
AU113 " £1.18 BD238 28p BDX77 97p BU105 Plus/04 78p 
BC107/8/9+A/B/C 6p 130437 35o BD438 28p SU204 71p BU208 
BC147/8/9+4/B/C 5p BP115/167/173 18p £1.18 
BC157/8/9+A/B/C 5p ßF178/9 23p BF181 8p CV7042 (0C41/44 
BC1718/173 8p BF180/2/3/4/5 18p ASY63) 12p 
BC178A/B 179B 14p BF194/5/6/7 5p GET111/E112 45p 
BC182/184L 5p BF194A 195C 5p MA393 25p 
BC186 23p BC187 8p BF245/256 10p MJE371 40p 
BC204 12p BC173 4p BF200 13p BF257 20p MJ481 (BDY23) 23p 
BC213L/214B 5p BF258 17p MPU131/MPF131 15p 
BC238/338 5p BF324 15p BF262/3 29p 0C45(ME2) 13p 
8C327/8/337 8p BF336 31p BF274 Sp 0071 4 
BC547/8+4/B/C 5p BFS28 Dual Mosfet 50p ON222 23p 
BC556/7/7B/8/9 5p BFT61 40p R1039(2010) 64p 
BCW71R 1p BFW10/11 F.E.T. 46p R2008B £1.18 
BCX32/36 15p BFW30 24p BFW31 15p R20108 £1.18 
BCY31 59p BFW57 21pBFW 58 18p R2540 £1.70 ßCY40 31p BCY56 10p BFX12 23p SG5308 Bp BCY70./1/2 8p BFX29 15p 
BCZ11 32p BD113 57p BFX30/37 '16p TIP30 22p TIP48 33p 

TIP31 24p TIP32C 26p 
TIS43 (2N2646) 22p 
uA7805 Reg. T03 55p 
ZT1486 £1.15 
ZTX300/341 9p 
2G309 30p 
2N393 (MA393) 35p 
2N456A 71p 2N708 9p 
40250 36p 40310 23p 

Amp Volt BRIDGE RECTIFIERS 
1,600 BYX10 34p 
140 OSHO1-200 30p 

5 100 Ex Equip 73p 
0.6 110 EC433 20p 
5 400 Texas £1.10 
2'- 100 I.R. 48p 
31 100 B40C 3200 58p 

M1 
1N4002 
1 N4004/5 
1N4006 1 

1 N4007/BYX94 1 

BY103 1 

SR100 1.5 
SR400 1.5 
REC53A 1.5 
LT 102 2 
BY -127 1 

ßY299 2 
8YX22-200 14, 

BYX38-300R 2.b 
BYX38-600 2.5 
BYX38-900 2.5 
BYX38-1200 2.5 
BYX-49 300R 3 
BYX49-600 3 
BYX49-900 3 
BYX49-1200 3 
BYX48-300R 6 
BYX48-600 6 
BYX48-900 6 
BYX48-1200R 6 

RECTIFIERS 
Amp 

1 

5p 
3}p 

OPTO ELECTRONICS 
Photo Diodes 
BPX40 
BPX42 
BPY10 
CQY77 36p 
CQY17 
BPY68 
BPY69 
BPY77 
Wire and neons 4p 

Photo transistor 
BPX29/43 36p 
0CP71 40p 
LED's M°°lar9 

.2" .125" 
Red ...8p 9p 
Green 11p 13p 

Micro Yellow 
LD481 71p 

2N706A 12p 2N918 12p 
2N929 16p 2N987 45p 
2N1484 £1.15 
2N1507 18p 
2N2219 14p 2N2369 10p 
2N2222A 8p 2N2401 74-p 
2N2412 27p 2N2483 28p 
2N2904/6/7/74 9p 
2N2926 4p 
2N3053 16p 
2N3054 35p 
2N3055 RCA 68p 
2N3133/4062 24p 
2N3283/3823 25p 
2N3553 56p 2N4037 30p 
2N3716 23p 
2N4918 15p 
2N5484 FET 37p 
2N6124 24p 
2N6385 Pwr Darl 54p 

CATALOGUE 
5300 items at prices you 
would not believe before 
inflation. Your money 

must go twice as far. 

75p PLUS 30p POST 

TRANSFORMERS 
Ferromag C core. Screens 95- 
105-115-125-200-220-240v 
input. Output 17v 'IA x 
2 + 24-0-24v 1.04A+20v 
1 mA. These current ratings 
can he safely exceeded by 
50% £5.00 

Cassette Dynamic Micro- 
phone with switch and twin 
plug £1.35 

OTHER DIODES 
1NB16/0A200-202 2'p 
1N4009/4449/662 2p 
1N4148 1p 1N914 1 p 
BA145 15p ßY238 4p 
Centercel 29p 
BZY61 /BA 148/0A81 12p 
BB110 Varicap 24p 
88113 Triple Varicap 43p 
BA182/BB 103 Varicap 6p 
045/7/10 17p 
44133 10p 44119 7p 
400MW Zener 5p 
1'- Watt Zener 11p 
2; Watt Zener 13p 
5 Watt Zener 15p 
10 Watt Zener 20p 

RS Irravin high tempera- 
ture wire 19/0.16, minus 
55° to 105°C 600V 
3A, white, black or red, 
Quarter trade price at 
22}p 10m coil. 

PVC QUALITY_ TAPE 
Lasso 10m x 15mm grey 

38p 
33m x 33mm green 

£1.13 
Trimmer Post stamp 
type 3-30pF 10p 
10-80pF 10p 
30-140pF 23p 

GARRARD 
GCS23T Crystal Stereo 
Cartridge £1.24 
Mono (Stereo compatible) 
Ceramic or crystal £1.14 

PHOTO SILICON CONTROLLED SWITCH 
BPX66 PNPN 10 amp 36p 

3" red 7 segment L.E.D. 14 
D.I.L. 0-9 D.P. display 1.9v 
19mA segment, common 
anode 55p 
HP .43 in yellow £1.50 
RS 0.6in. green £1.77 
Minitron 0.3in. 3015F 
filament £1.25 
Infra red transmit diodes 
CQY11B or LD27 High power 
1.6-2v or 3-3.5v Pulse 53p 
H15ß Photon coupled isolator 
IR diode & NPN Photo -Dar- 
lington amp £1.05 
Data Sheet 10p 

C 
O 
N 

BYX72-150R 
BYX72-300R 
BYX72-500R 
BYX42-300 
1N5402 
MR856 
BYX42-900 
BYX42-1200 
BYX46-300R 
BYX46-400R 
BYX46-500R 
BYX46-600 
BYX20-200 
BYX52-300 
BYX52-1200 
RAS310AF 

10 
10 
10 
10 
3 
3 
10 
10 
15 
15 
15 
15 
25 
40 
40 
1.25 

Volt 
68 

100 
4/600 

800 
1250 
1500 
100 
400 

1,250 
30 

1,250 
800 
300 
300 
600 
900 

1,200 
300 
600 
900 

1,200 
300 
600 
900 

1,200 
150 
300 
500 
300 
200 
600 
900 

1,200 
300 
400 
500 
600 
200 
300 

1,200 
1,250 

6p 
5p 
3p 
9p 

10p 
16p 
15p 
4p 
4p 

48p 
52p 
60p 
65p 
35p 
42p 
47p 
60p 
47p 
60o 
70p' 
92p 
42p 
52p 
65p 
36p 
11p 
24p 
92p 

£1.07 
£1.19 
£1.75 
£2.00 
£2.30 

72p 
£2.05 
£2.90 

48p 

Swivel aerial 6i to 36" 
Multicore Solder +kg 16 or 
s.w.g. 
3 inch in speaker 

2.5 
3.5 

Amp Volt 
1 240 
1 400 
1 240 
4 500 
15 500 
10 700 
6.5 500 
.8 200 

THYRISTORS 

Amp 
BTX18200 35p 6.5 
BTX18300 41p 20 
BTX30200 35p 
40506 58p 
BT107 £1 
BT106 70p 
ßT109 71p 
2N5064 18p 

15 

3 

4 

Volt 
500 
600 

800 

600 

600 

SCR957 71p 
BTW92- 

600 £3.40 
BTX95- 

800R £8.75 
T3NO6C00 53p 
81121 70p 
2N3228 36p 

Stereo 
Speaker 

Plug 
12p 

plastic 10p 

Chassis 
socket 

10p 
6p 

switched 

20p 
20p 
7p 

switched 
3DIN 11p 10p 14p 
SOIN 180 10p 10p 14p 
5DIN 240 13p Bp 18p 
Phono 6p - 15p 
Twin Socket 9p. Triple 20p, 4mm Plug or 
Socket 9p, TV coax plug 9p. Socket 8p. Line 
connector 9p, Surface outlet box 40p. 

Line 
socket 

11}p 

metal 111p 
17p 

26fp 
7p 

16p 
24p 

60p 
18 or 20 

£5.40 
£1.15 

New unmarked or marked 
ample lead ex -new equipment 

ACY17-20 
ASZ20 
ASZ21 
BC186 
BCY30-34 
BCY70/1 /2 
BY126 
HG1005 
HG5009 
HG5079 
L78,/9 
M3 
0481 
0447 
0C23 
0C200-5 

10p 20240 £1.17 
10p 2G302 6p 
35p 2G401 6p 
13p 2N711 28p 
24p 2N598/9 8p 

5P 2N1091 10p 
5P 2N1302 4p 

12p 1N1907 £1.17 
4P Germanium diode 
4p 1p 
4p 2N3055 28p 

12p 1N4001 3p 
24-p GET120 (AC128) 

4P in 1" sq. heat 
27p sink 22p 
24p GET872 15p 

C106 THY 10p 2S3230 34p 
BUY 12/13 50p TIS43 15p 
TIC44 17p BDY30 35p 

MINIATURE EDGE METERS 
100uA f.s.d. scaled 0.5 12v illuminated 
blue perspex front, 35mm x 14mm £3.45 
200u4 level meter, clear front 
10 x 18mm 65p 

VAT & POST PAID 
(2nd Class or Parcel) 

MINIMUM ORDER £3 lexcludinircatalogue) OTHERWISE ADD 
50% FOR SMALL ORDER HANDLING COSTS (UNDER £1.00 

TOTAL -ALSO INCLUDED 12p S A E ) 

LINEAR I.C.'s 
CA3001 o 86p 
CA3028 d â 75p 
CA3044 ó m £1.20 
CA3046 >..f, 40p 
CA3054 m o 89p 
CA3086 2 c 50p 
CA3132em £2.22 
CA3146 90P 
CA3065 £1.00 
CA3083 65p 
CA3183 80o 
710/720 28p...724 20p 
702 52p...741 16p 
2102 73p 709 184-p 
82S129 £5.00 
LM300 86p LM309 60p 
LM1303 97p 
L M 1458 32p 
LM3900 40p 
SN15862 Bp 
MC1306P/MC1312P 40p 
M C1307P 354-p 
TAA263 75p TBA120 25p 
TAA550 Y or G 23p 
TAA300 £1.00 
TAA320 £1.15 
TAA700 £2.30 
MT300/305 8p Yes! 8p 
AY58300 36p 
C500 (GIMT4) 
Calculator chip 37p 
SN76396N 
SN76549N 35 p 
95342-300 p 

DIGITAL I. C.'s 
7400/1/4 Bp 
7402/10 10p 
7406 15p 7420/30 11p 
7414 39p 
7426 16p 7432/7 13p 
7417 184 7442 26P 
7438 14p 7450 12p 
7451 13p 7454 13p 
7445 42p 7472/76 20p 
7473 17p 7474 19p 
7490/8280 25p 
7482 35p 7483 45p 
7486 18}p 7493 25p 
74107 20p 74118 75p 
74122 25p 74123 35p 
74132 44p 74141 42p 
74151 32p 74165 55p 
74154/164/175 35p 
74167 23p 74173 44p 
74192 33p 74193 38p 
74196 36p 74293 80p 
74490 £1.30 
74H Series All 26p 
00./01/10/40/50/73 
74L10/72/74/95 54L95 25p 
5406 18p 5486 18p 
5476 20p 5490 25p 
5480 22p 54123 35p 
5413/30/37/73 18p 

M.O.S. and Schotcky see 
Catalogue 

VEROBOARD 
.15 strip 
3;"x3?"34p 4- "x3'----" 44p 
Plain .1 4x40" 35p 
3a" x 2'. 25p 
3v" x 3" 31p 

Miniature Axial Lead -ernte 
Choke formers 5 for 13p 

.-35 10 -lure pot 1% 250 
50Cn 1K £1.70 
Copper coated board 
18;" x 2; 28p 

TBA800 50p1NE555 20p 
MC1314P 
MC1349P 35 p 
SN76115N 35,p 
IT)CA270CW 354-p 
930399-256 4p 

Due to lack of space, Items 11.e. pots, caps, etc) can only 
be collectively priced. Catalogue often shows much 

lower individual value price. 
ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED 

BY A STAMPED ADDRESSED ENVELOPE 
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MIDLAND TRADING CO. 
GENTS MEMORY CALENDAR ALARM CHRONOGRAPH 

Latest technology. Constant dis- 
play' of hours, minutes, sec's, 
weekday and snooze alarm in- 
dication. A further two optional 
display modes are available, one 
being the calendar and month, 
which can be increased or 
decreased to give the appropriate 
month of the year. A 1/100th 
sec. chronograph with split and 
lap mode facilities with a 12 hour 
capacity. A 24 hour alarm with a 

10 minute snooze function is also 
standard to this watch. A further 
feature is the back light and fully 
adjustable stainless steel strap. 

£19.95 

GENTS CHRONOGRAPH 

Probably the best looking chrono 
on the market. Constant display 
of hours, minutes, sec's, with 
am/pm indication, also month, 
date and weekday indication. 
1/100th and 1/10th with split 
and lap mode facilities, backlight 
and close woven fully adjustable 
stainless steel strap. 

SPECIAL £8.95 

GENTS MULTI -MELODY CHIME ALARM CHRONOGRAPH 

Latest technology. Constant dis- 
play of hours, minutes, sec's, 
weekday, date and month, with 
mode and chime indication dis- 
play. A musical alarm is built in 
and can be set to anytime within 
24 hours, once activated playing 
the tune "Oh Suzzana". Two 
further alarm systems are built in 
(i) 24 hour alarm, (ii) countdown 
alarm, the watch can be set to 
chime on every full hour. A 
1/100th sec, chronograph with 
split and lap mode facility is stan- 
dard, the watch function may 
also be switched off. An excellent 
feature is the mineral glass face. 
This watch also has a battery 
hatch, backlight and infinite ad- 
justable stainless steel strap. 

£19.95 

"LADIES SUGAR COATED" 

Another superb ladies watch with 
that extremely popular sugar 
frosted finish, (gold or silver 
finish). Links can easily be remov- 
ed from the strap, and the clasp 
has a spring mechanism built in 

to give a comfortable fitting. 
Constant display of hours and 
minutes, with month, date and 
seconds mode. Auto calendar 
and backlight. 

£10.50 

GENTS FRONT BUTTON ALARM 

Latest style! Constant display of 
hours, minutes, sec's, am/pm, 
weekday and alarm indication. A 
further two optional display 
modes are available. The watch 
comprises of 7 digits, 12 func- 
tions and is programmed to the 
year 2009. The alarm can be set 
to anytime within 24 hours and 
operates for 30 seconds. A 
backlight and a closely woven 
adjustable stainless steel strap 
highlight this extremely sleek 
looking watch -- only 8mm 
thick. 

£13.25 

8 iw 

.e%. am , 

LADIES COCKTAIL 

"Elegance and Style", for the lady 
with a discerning taste, in gold or 
silver finish with matching ad- 
justable bracelet. Constant dis- 
play of hours and minutes with 
month date and seconds. Auto 
calendar and backlight. 

VERY SPECIAL PRICE 
£10.50 

"ZETRON" WHERE RELIABILITY STYLE AND 
ELEGANCE REALLY COUNT "ZETRON" 

BEFORE BUYING A DIGITAL WATCH, CONSIDER 
THE FOLLOWING WE OFFER: 

(i) 48 hour, display guarantee; 
(ii) Full instructions and 12 month guarantee; 
(iii) 10 day money back guarantee if not completely 

satisfied; 
(iv) Felt presentation case with each watch. 

Phone or write for full comprehensive catalogue on the 
complete range of watches we carry. Huge discounts 
available for bulk buyers. Trade lists on application. P&p 
per item 75p. Cheques or P.O.'s should be made payable 
to Midland Trading Co; and sent to Dept.(R.E.C.), 58 
Windmill Ave, Kettering, Northants NN16 8PA. - Tel: 
KETTERING 522024. 
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GREENWELD 
443G Mlllbrook Road Southampton 801 OHX 

All prices include VAT at 15% - Just add 40p post 

BUY A COMPLETE 
RANGE OF 

COMPONENTS AND 
THESE PACKS WILL 

HELP YOU 
*SAVE ON TIME - No 
delays in waiting for parts to 
come or shops to open! 
*SAVE ON MONEY - Bulk 
buying means lowest prices - just compare with others! 
*HAVE THE RIGHT PART - 
No guesswork or substitution 
necessary! 
All packs contain Full Spec. 
Brand New, Marked Devices - Sent by return of post. 
V.A.T. Inclusive Prices. 
K001 50V ceramic plate capacitors, 5%. 10 of 
each value 22pF to 1000pF. Total 210.£3.69. 
K002 Extended range. 22pF to 0.1 uF. 330 
values £5.53 
K003 Polyester capacitors. 10 each of these 
values: 0.01. 0015, 0022, 0.033, 0.047. 
0.068, 0.1, 0.15, 0.22. 0.33, 0.47uF. 110 
altogether for £5.07 
K004 Mylar capacitors. ruin. 100V type 10 
each all values from 1000pF to 10,000pF. Total 
130 for £4.05 
K005 Polystyrene capacitors, 10 each value 
from 10pF to 10,000pF, E12 series 5% 160V. 
Total 370 for £12.67 
K006 Tantalum bead capacitors, 10 each of the 
following: 0.1, 0.15, 0.22, 0.33, 0.47, 0.68, 1, 

2.2. 3.3. 4.7, 6.8. all 35V: 10/25, 15/16, 
22/16, 33/10, 47/6, 100/3. Total 170 
for £14.56 
K007 Electrolytic capacitors 25V working, 
small physical size. 10 each of these popular 
values: 1, 2.2. 4.7, 10, 22, 47, 100uF. Total 70 
for £3.59 
K008 Extended range, as above, also including 
220, 470 and 1000uF. Total 100 for £6.05 
K021 Miniature carbon filet 5% resistors, CR25 
or similar, 10 of each value from 1OR to 1M, 
E12 series. Total 610 resistors. £6.15 
K022 Extended range, total 850 resistors from 
1R to 10M £8.50 
K041 Zenner diodes, 40omW 5% BZY88 etc. 
10 of each value from 2.7V to 36V. E 24 series. 
Total 280 for £16.37 
K042 As above but 5 of each value £9.31 

£1 BARGAIN PACKS 
K101- 16 BC2398 N.P.N. 

Low Noise £1.00 
K102- 15 BC3498 N.P.N. 

Low Noise £1.00 
rKCß' ,L^ 905468 N.P.N. 

80 Volt £1.00 
K104- 18 8C182B N.P.N. 

60 Volt £1.00 
K105- 50 1N4148 Silicon 

Diode £1.00 
K106- 18 BC184L N.P.N. 

Low Noise £1.00 
K107- 18 BC213L P.N.P. 

General Purpose £1.00 
K108- 8 2N5060 30N .8A 

SCR £1.00 
K109- 15 BC114 N.P.N. 

Low Noise £1.00 
K114- lb XK6116113F2411 

N.P.N. 200 MHz £1.00 
K115- 18 SP1218 12N37021 

P.N.P. Gen. Purpose £1.00 
K117- 10 ßF450 P.N.P. 

T.V. IF Amp. £1.00 
K118- 16 ME4101 N.P.N. 

60V Low Noise £1.00 
K124. cif) 1)?sF Disc 

l.er. antics £1.00 
F121,- 200 1k 5"f, ;W. CF 

Resistors £1.00 

VU METERS 
Voo2 Twin type. 2 meters 40x4Omm 
and driver board, supplied with circuit 
and connexion data. £3.50 
Voo3 New type, just in. Twin type 
moulded in one piece, 80x4Omm (No 
driver board but suitable circuit supplied) 
£2.50 

INVERTER 
Prepare for the Power Cuts! Ready built in- 
verter, 24V DC 290x55x37mm in. will power 
6x8W fluorescent tubes. Circuit supplied. Only 
£2.90 

THE NEW 1980 
GREENWELD 

CATALOGUE 
FEATURES INCLUDE: 

60p Discount Vouchers 
Quantity prices for bulk buyers 
Bargain List Supplement 
Reply Paid Envelope 
Priority Order Form 
VAT inclusive prices 

PRICE 40p + 20p POST 

VERO OFFCUTS 
Packs of 100 sq ins of good size pieces 
about 4 x 3" in the following types: 

K541 0.1" copper clad £1.60 
K544 0.1" plain £1.60 
Also pieces 2101" -- 10/£1.20 100/£8 
17x31"x0.1" sheets - 10/£18.50 
Large range of Standard Veroboard and 
boxes/cases in stock. Details in 
catalogue, 45p 
SCOOP! Verobox type 2522, unused 
but has 3 1" holes in one end and 1 1" 
hole the other, so instead of £3.96, we 
are selling these at £1.85 

COMPONENT TRAY 
Attractive yellow tray 285 x 165 x 42 
mm with clear hinged lid and moveable 
compartments. Up to 15 can be made 
from dividers supplied. As an added 
bonus, a selection of new surplus com- 
ponents are included, all for the special 
low price of £3.95. 

SCR PANEL & REED 'PANEL 
Z525 contains 11 800mA 60V 2N5061 
SCR's, 11 6V8 zeners, 11 1N4004 
diodes + R's, C's etc. Only £1.00. 
Z527 2 x 6V reed relays, 6 x 2S030 or 
25230 6 x 400V rects, + R's. Only 50p. 

BUZZERS, MOTORS & RELAYS 
Z401 Powerful 6V DC buzzer all metal 
construction. 50mm dia x 20mm 70p 
2402 Miniature type 6, 9 or 12V buzzer, 
only 22 x 15 x 16mm. Very neat 53p 
Z450 Miniature 6V DC motor, high 
quality type 32mm dia x 25mm high, 
with 12mm spindle. Only £1 
W890 DIL reed relay - SPCO 2.4V - 
10V 200R coil. Only £2.20 
W892 Heavy duty 12V relay, ideal for 
car use - single 15A make contact. 
Coil 25R 85p 

CLOCK CASE BARGAIN 
Z472 Oval format, overall size 130x- 
68x87mm deep, with built in stand. Rear 

panel drilled to accept 4 switches and 

alarm 60p 
74 SERIES PACK 

Selection of boards containing many different 
74 series IC's 20 for £1: 50 for £2.20; 100 
for £4. 

PC ETCHING KIT MK III 
Now contains 200 sq. ins. copper clad board, 
11b Ferric Chloride, DALO etch -resist pen, 
abrasive cleaner. two miniature drill bits, 
etching dish and instructions £4.85 

lA 400V RECTIFIERS 
Plastic. like 1N4004, type 3881- these oioctes 

have preformed leads for horizontal mntg 
Iii5mm FC7. Supersver price - 100 for £2.30; 
500/£10 1000/£18. 

POWER DARLINGTON 
PAIR 

Plastic power (TOP66 case) transistors type 
80695A/13D696A. Just look at the spec!) 70W 
8A 45V -- Hfe 750 at 4A11 Special low price - £1.20 per pair. 

1,000 RESISTORS £2.5011 
New stock just arrived - Carbon Film 
2% and 5%, âW and 4W, all brand new, 
but have pre -formed leads, ideal for PC 
mntg. Enormous range of popular mixed 
values for just £2.50/1,000, £11/5,000 
£50/25,000. 

ELECTRÖVÄ[LIE 

CATALOGUE 1 
Had yours yet? 

Our computer has already 
selected thousands of our 
customers to whom our 
new catalogue has 
automatically been sent. If 

you would like a copy too, 
simply send us your name 
and address. It's 

FREE 
(You don't even have to pay return postage) 

IT'S A GOOD DEAL BETTER FROM ELECTROVALUE 

We give discounts 
on C.W.O. orders, except for 
a few items market Net or N 
in our price lists. 

on orders, list value 
5% £10 or more 

D% 
on orders list value 
£25 or more. 

Not applicable on Access or 
Barclaycard purchase orders. 

We pay postage 
in U.K. on orders list value £5 
or over. If under, add 30p 
handling charge. 

We stabilise prices. 

by keeping to our printed 
price lists which appear but 
three or four times a year. 

We guarantee 
all products brand new, clean 
and maker's spec. No 
seconds, no surplus. 

Appointed distributors for 
SIEMENS, VERO, ISKRA, 
NASCOM and many 
others. 

OUR NEW CATALOGUE No 10 
Over 120 pages. Thousands of items. Improved 
classification for easier selection. Valuable working 
information. Illustrations. Separate quick -ref price list. 

ELECTR011ALllE LTD 
HEAD OFFICE (Mail Orders) 
28(A) St. Judes Road, Englefield Green, Egham, Surrey 
TW20 OHB. Phone: 33603 (London prefix 87. STD 0784) 
Telex 264475. 
NORTHERN BRANCH (Personal Shoppers Only) 
680 Burnage Lane, Burnage, Manchester M19 1NA 
Phone: (061) 432 4945. 
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LATEST BOUND VOLUME No. 32 

Comprising 
776 pages 
inc. index 

of 

"Radio & Electronics 
Constructor" 

SEPTEMBER 1978 
to AUGUST 1979 

PRICE £5.50 P&P £1.30 

BOUND VOLUME No. 27 (August 1973 to July 1974) 
BOUND VOLUME No. 28 (August 1974 to July 1975) 
BOUND VOLUME No. 29 (August 1975 to July 1976) 
BOUND VOLUME No. 30 (August 1976 to July 1977) 

BOUND VOLUME No. 31 (August 1977 to August 1978) 

PRICE £3.00 p&p £1.30 
PRICE £3.20 p&p £1.30 
PRICE £3.50 p&p £1.30 
PRICE £3.70 p&p £1.30 
PRICE £5.20 p&p £1.30 

We regret all other volumes are now completely sold out. 

Available only from: 

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

DATA PROCESSING UNDERSTAND DATA 
PROCESSING 

NEW FOURTH EDITION 

DATA PROCESSING, by Oliver & Chapman, is now in 

its Fourth Edition 

200 pages 9â" x 61" 

PUBLISHED BY D. P. PUBLICATIONS 

The primary aim of this outstanding manual is to provide a simplified approach to 

the understanding of data processing - (previous knowledge of the subject is not 

necessary). 
The 40 chapters and appendices cover the following topics: Introduction to 

Data Processing; Organisation and Methods; Conventional Methods; Introduction 

to EDP and Computers; Hardware; Computer Files; Data Collection and Control; 

Programming and Software; Flowcharts and Decision Tables; Systems Analysis; 

Applications; Management of EDP, etc. 
A Manual for Business and Accountancy Students 

Available from: DATA PUBLICATIONS LTD., 

PRICE £2.75 
P. &P. 48p 

57 MAIDA VALE, LONDON W9 1SN. 
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DIAL FREE ON A CORDLESS MOBILE EXTENSION TELEPHONE 
The Parliament of The British Isles, Rovafone and a new telephone breakthrough open the door to new consumer savings. 

Britain's phone system is the 
world's greatest. No country can com- 
pare. But what has made our phone 
system even greater is the recent 
parliamentary decision to allow con- 
sumers to plug in their own phones - 
phones they can buy themselves. 

We will soon be able to choose 
which phone we want to plug in. And 
that creates competition, 
tion usually results in lower prices, in- 
novative products and better service. 

We do now have lower prices and a 
very exciting new product which we 
have selected as the best example of 
the new telephone ownership deci- 
sion. The big break for you is neither 
of these things, but something far 
more reaching, but more of that later. 

THE NEW PHONE 
It's called the Rovafone Mobile 

Telephone System. And its manufac- 
turer is a supplier of phones to other 
large telephone companies. 

Rovafone is the Greatest innovative 
product of its kind in the World and of 

is century.... It's a Breakthrough in 
'oils for both industry and 

Me private person. 

Why? 
This solid state, microchip 

telephone has no cumbersome leads 
to cart about, is completely portable. 
Enables you to dial and answer calls at 
will up to a radius of what is an in- 
credible 3 to 5 miles inside or outside 
doors ... up to now impossible . 

from your main telephone. Whether in 
the garden, farm, warehouse, office, 
basement, at the pub or when ever 
you're not near your phone. 

What other features? 
Takes up to 16 digit telephone 

numbers, has last number redial, push 
buttons, pager and intercom, security 
coded, rechargeable cells, charger, 
carrying case, belt clip and only weighs 
28 ounces. 

THE 'DIAL FREE' KEYBOARD 
The push buttons save time and 

money and temper. Simply key in the 
number as fast as you like. It goes 
straight into memory and is 
automatically dialled for you. Number 
engaged! Simply press Radial button 
and number will be recalled again 
automatically. Number remains in 
memory until updated with new 
number. 

Push-button dialling, works 

APRIL, 1980 

anywhere in the world, you are not 
charged by the telephone company tor 
this extra service. Assuming that you 
have rotary dial service at present, you 
are actually able to Push -Button Dial 
for FREE! 

Base Station only item to connect. 
Simply attach two wires to your 
telephone line, and you don't have 
disconnect present phone (still 
operational). You're on the Air within 
seconds ready to go. And since 
Rovafone operates like a phone it's 
very easy to use. 

Intercom and Pager. Touch one but- 
ton on the base station (base station 
also very compact) and Rovafone 
bleeps and you can talk direct to any 
telephone on the same line as the base 
station. This saves you time as you are 
easy to locate and can take necessary 
action straightaway, instead of having 
to run backwards and forwards getting 
in a tizz. 

Security Access Coded. No other 
mobile phone can access your 
telephone line unless required as 
Rovafone has a digital code to prevent 
this happening. Means complete 
private two way conversations. 

Rechargeable Cells. Saves You 
Money. Holds a single charge for 40 
hours due to a unique energy saving 
circuit. The charger supplied takes a 
mere 3:5 hours to fully charge cells 
and be fully operational. 

Light Weight. Only 28 ounces and is 
easily hand carried, clipped to belt or 
just simply slung over shoulder using 
the black grained carrying case 
supplied. 

Low Price. The Rovafone is only 
£364.95 complete. It will pay for itself, 
quickly, not only in conveniences, but 
with savings up to £20 a month rental 
charges from telephone company. 
(Amount charged rental for Rovafone). 

When you determine the true cost 
of telephone ownership, you compare 
costs over 5 years. Even a £15 charge 
monthly equals a staggering £900 or 
over twice the cost of Rovafone. 

Also other mobiles with only 300 
feet range, and without half the 
facilities of Rovafone now cost in the 
shops £320. Rovafone Mobile 
Telephone Systems are the very best 
and longest range units available in the 

world. 
We make it an attractive proposi- 

tion due to our policy of fair prices and 
fair play. We want to make it easy for 
you to own a Rovafone without being 
cost prohibitive which is usual on 
launch of new technology oriented 
products today. 

A PERSONAL TEST 
All you do is order Rovafone. They'll 

be in the shops next year. Or avoid the 
wait and order one now, directly from 
us. 

We were the first major distributor 
of Rovafone Mobile systems in the UK 
and have delivered thousands to 
homes throughout the country. 

Put one in now you'll really ap- 
preciate the efficiency, time saved, 
convenience and other savings. 

If service is ever required, we have a 

prompt service by mail offering free 
replacement of system up to one year. 

In our experience the only item 
which goes wrong are the 
rechargeable cells and they are easy to 
replace, and available. 

Rovafone Mobile Telephone 
Systems are made to very exacting 
standards of reliability and 
workmanship. Only the very best com- 
ponents and chips are used in its con- 
struction. And every Rovafone goes 
through very tough operational tests 
so that it won't let you down. Every 
system is built to last a long time. 

TRY ONE TODAY 
We urge you to at least give 

Rovafone a try. A complete personal 
test right in your own home, under 
everyday conditions. Order one today 
from Goregrange Communicators Ltd 
under our 30 day trial period. 

Plug it in. See how nice it looks, see 
how easy it is to dial numbers by 
pressing buttons and how little space 
it takes up and how convenient and ef- 
ficient it is. 

YOUR SILENT PARTNER 
Think how much hassle Rovafone 

saves you by being constantly on call 
ever alert and forever keeping you in 
constant contact with the outside 
world at a second's notice. Find out 
how much better you sound at the 
other end. See what a great talking 
point it will make with your friends, 
colleagues and associates. 

NOW FOR THE ALL IMPORTANT 
BREAK MENTIONED EARLIER ... 

We Now Take A Big Risk!!! That's 
right! But we're so confident about 
Rovafone measuring up to what 

you ve been told, and that you'll be 
100% pleased with it that we are 
prepared to take the risk - so this is 
what we propose... 

You send us a cheque for £364.95 
and for thirty days from the date you 
receive the complete Rovafone 
System, you can check it all out 
thoroughly in everyway at no risk 
whatever. And remember the 30 days 
only start from when you receive the 
system. Not before. 

If you're not totally convinced after 
this 30 -day period (which will give 
you a chance to put Rovafone com- 
pletely through its paces) simply return 
the complete system to us and we'll in 
return refund your £364.95 in full, plus 
a cheque of our own to cover your 
postage costs incurred on returning 
the system to us. 

You have nothing to lose except a 
few minutes of time and a 10p stamp 
cost. 

To order your Rovafone Mobile 
Telephone System send your cheque 
for £364.95. 

We'll send you the Rovafone, Base 
Station, Rechargeable cells, Charger, 
attractive Black grained carrying case, 
Belt Clip, Full instructions and One full 
year's guarantee covering the whole 
system. 

Why not act ahead of the crowd 
and order an exciting space age way to 
catch those calls immediately. Order 
your Rovafone System at no obligation 
today. Please note normal range of 
Rovafone is one mile. For 3 to 5 miles 
range, special booster and compact 
external aerial required at £95 extra in- 
clusive, (Ranges quoted are under op- 
timum transmitting conditions). 
Remember a missed call means lost 
business i 

Order within 7 days and receive a 

'Free Gift' worth an incredible £20 and 
it's yours to keep whether you keep 
Rovafone or not. 

(Ad 15% VAT to price). 

To GOREGRANGE 
COMMUNICATORS LTD (REC) 
5 Station Parade 
Woodthorpe Road 
Ashford, Middlesex 
Phone Number 09328-60453 

100% Leasing available for Limited 
companies. Please phone Hamilton 
Leasing on FREEPHONE 3123 (Dial 
100 and ask operator - call is free) 
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SUGGESTED CIRCUIT 

THE "40-20" 
GAME 
By G. A. French 

A very useful CMOS integrated 
circuit which does not appear to 
have had its fair share of attention in 
the amateur electronic press is the 
CD4020. This device is a 14 -stage 
binary counter -divider and it offers 
14 divide -by -two stages, coupled 
internally so that one stage output 
feeds the following stage input. In 
consequence, it has the ability of 
dividing by 2 to the power of 14, or 
by 16,384. 

PIN FUNCTIONS 

The pin functions of the CD4020 
are illustrated in Fig. 1. Pins 16 and 
8 are the usual VDD and VSS supp- 
ly pins, and pin 11 is the reset pin. 
When taken to the positive rail, this 
pulls all outputs to zero regardless 
of whether an input is being fed to 
the i.c. or not. Input pulses are 
applied to pin 10, and divided out- 
puts are available at all the remain- 
ing pins. 

In the diagram the pin numbers 
are shown inside the i.c. rectangle. 
Each figure outside the rectangle in 
brackets indicates the power of 2 by 
which division has been made at the 
pin concerned and the following 
figure gives the resultant number in 
decimal. Pin 9 gives a divide -by -two 
function, and there are no outputs 
for 2 to the powers of 2 and 3. The 
next pin, pin 7, gives an output 
divided by 2 to the power of 4, or 
16, and this is followed by pins 
which correspond to powers of 2 up 
to the power of 14. 

To gain an idea of the manner in 
which the CD4020 functions, a sim- 
ple test circuit can be made up in 
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Fig. 1. Pin functions of the 
CD4020. This i.c. consists of a 
number of serial coupled binary 
dividers, and the total dividing 

capacity is extremely high 

1 

the manner shown in Fig. 2. The in- 
put pulses may be obtained from an 
oscillator of the type to be described 
later in this article, and outputs are 
taken from four pins giving divided 
outputs starting at 2 to the power of 
4 and ending at 2 to the power of 7. 
Each I.e.d. lights up when the output 
to which it connects goes high. 

The waveforms of the outputs are 
shown in Fig. 3. As is shown in this 
diagram, the output at pin 5 goes 
into transition from one state to the 
other with every negative -going 
pulse edge at pin 7. Similarly, tran- 
sitions at pin 4 occur on negative - 
going pulse edges at pin 5, and 
transitions at pin 6 on negative - 
going pulse edges at pin 5. The 
same relationshipo between out- 
puts would be given if we were to 
examine the succeeding divided 
outputs. 

An interesting effect is that the 
four I.e.d.'s of Fig. 2 will count twice 
the number of pulses at pin 7 in 
binary, assuming that a lit I.e.d. cor- 
responds to 1 and an extinguished 
I.e.d. to 0. At the start of the period 
designated "8 pulses" (or im- 
mediately after taking the i.c. out of 
reset) all the outputs are low, giving 
a binary count of 0000. The first 
pulse at pin 7 gives binary 0001, 
and when it ends the next binary 
count is 0010. This proceeds until 
the middle of the period, where 
0111 gives way to 1000, and the 
I.e.d.'s then go through 1001, 1010, 
1011, etc., until they reach 1111. 
After that all the I.e.d.'s extinguish, 
to start again at 0000. 

There are a number of useful 
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Fig. 2. A test circuit for examining the relationship between 
four successive outputs of the CD4020 
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Fig. 3. The output waveforms given by the test circuit of Fig. 2. 
Each of the three lower waveforms goes through its transitions 
on the negative -going pulse edges of the preceding waveform. 

The waveforms also present a binary count 

possibilities for which the CD4020 
may be used, one of the most ob- 
vious ones being in a long-term 
timer. In this application, an os- 
cillator would feed into pin 10 of the 
device, and the timed circuit would 
be activated by an output from, say, 
pin 3. In the present article, the 
CD4020 is employed in a simple 
electronic game in which eight 
successive outputs of the CD4020 
are coupled to eight I.e.d.'s. 

GAME CIRCUIT 

The circuit of the game is il- 
lustrated in Fig. 4, and in this an os- 
cillator feeds the pin 10 input of the 
CD4020. The oscillator can be 
started by momentarily pressing SI, 
and it can be stopped by similarly 
pressing S2. The eight I.e.d.'s flash 
on and off following the pattern il- 
lustrated in Fig. 3, and the purpose 
of the game is to stop the oscillator 
at an instant when all eight I.e.d.'s 
are alight. A tantalising feature of 
the game is that all I.e.d.'s are alight 
only when the circuit has counted 
up to binary 1 1 1 1 1 1 1 1, after which 
all the I.e.d.'s extinguish. This binary 
number is equal to decimal 255, 
which means that, taking in the all - 
zeros state, there are 256 I.e.d. 
states of which only one is the re- 
quired state. 

The oscillator is given by two 
gates of a CD401 1, the feedback 
loop comprising Cl, R3 and R2. The 
oscillator is enabled when its pin 1 

is high and is inhibited when this pin 
is low. The two lower gates of the 
CD401 1 form a latch, giving an out- 
put at pin 11 which is taken to pin 1 

of the oscillator gates. If the latch 
output is high, pressing S2 will im- 
mediately cause it to go low and to 
stay low, thereby stopping the os- 
cillator. Pressing S1 takes the latch 
output high once more and allows 
the oscillator to start again. If both 
S1 and S2 are pressed at the same 
time, current from the 9 volt supply 
is limited by R1 to less than 1mA, 
and the "Stop" function 
predominates. The oscillator output 
passes to pin 10 of the CD4020. 

A reset function is available by 
pressing S3, which then takes pin 
11 high and sets all outputs to zero. 
When S3 is open, pin 11 is taken 
low by way of R5. The reset feature 
is not entirely necessary for the 
game application, although it allows 
new players to gain an idea of the 
manner in which the I.e.d.'s light up 
in turn starting from the condition in 
which they are all extinguished. 

The eight outputs from the 
CD4020 couple to the eight I.e.d.'s 
as shown. Each I.e.d. has a series 
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Fig. 4. The circuit of the "40-20" game. The purpose of this is to stop the oscillator at an ins- 
tant when all eight l.e.d.'s are alight. No connections are made to the pins of tae 1C2 which do 

not appear in the diagram 

current limiting resistor in order that 
dissipation inside the i.c. can be 
kept to a low level. It is found that 
about 2 volts is dropped inside 
the i.c. for each I.e.d. that is lit. The 
I.e.d. current is about 2mA each, 
giving a total dissipation in the i.c. of 
around 32mW when all the I.e.d.'s 
are alight. Current consumption 
from the 9 volt supply is ap- 
proximately 15mA when all the 
I.e.d.'s are lit, and is too low to be 
measured with a standard 
testmeter when they are ex- 
tinguished, Average current is 
therefore about 7.5mA. 

The oscillator frequency is such 
that LED1 goes through a 20 se- 
cond cycle, consisting of 10 
seconds alight and 10 seconds ex- 
tinguished. This means that the cy- 
cle for LED8 is 20 seconds divided 
by 128, or 0.16 second. This is 
shorter than the normal human 
reaction time of around 0.25 se- 
cond, with the result that a small 
element of luck is required to 
succeed in having all the I.e.d.'s 
alight. Nevertheless, this can be 
achieved by judicious operation of 
the "Stop" and "Start" buttons. If it 
is found that the cycle for LED1 is 

significantly longer or shorter than 
20 seconds, this will be due to 
466 

differences in the transfer 
characteristics of the oscillator 
gates in the particular CD4011 
employed for IC1, and it is merely 
necessary to alter the value of R3 
accordingly. Increasing its value will 
slow down the oscillator, and vice 
versa. 

PRESENTATION 

The circuit may be housed in a 

plastic case having the four 
switches and the eight I.e.d.'s on the 
front panel. The I.e.d.'s should be 
mounted in a line, in the same order 
in which they appear in the circuit. 
This will allow persons playing the 
game to understand the order in 
which they light up. The lighting of 
the I.e.d.'s has an appealing effect 
as they gradually build up to the 
condition in which they are all 
alight. Best results are given by 
employing the more sensitive, or 
"ultra -bright", I.e.d.'s which are 
nowadays available from many 
suppliers. All the resistors in the cir- 
cuit are â watt 5% components, and 
Cl can be a polyester capacitor. 

The circuit can also be used to 
count in binary from zero to 255, 
and this can be an instructive 
application. For counting it will be 
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necessary to slow down the os- 
cillator by increasing the value of 
Cl. Suggested increased values are 
O.47µ F or 1µF. 

n 

"I've built and installed a smoke 
alarm. The only trouble is it keeps 
going OFF when the wife cooks!" 
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RECENT PUBLICATIONS 

ADVENTURES WITH MICROELECTRONICS. By Tom Duncan. 64 pages, 
245 x 190mm. (94 x 72in.) Published by John Murray. Price £3.25. 

The availability these days of circuit boards having holes with spring contacts in an 0.1 in. matrix make possible the assembly of quite advanced electronic circuits, without even having to think of a soldering iron. The 12 projects in this well produced hard -cover book are built on such a circuit board and include a 2 -octave electronic organ, a medium and long wave radio driving a speaker, a reaction timer, a traffic light simulator, a light operated alarm and a warbling/wailing siren. There is 
also an introductory section which describes each of the component types to be used together with their functions. 

The term "microelectronics" in the title refers to fairly complex integrated circuits. Seven CMOS i.c.'s are employed, ranging from the 4011 to the 4047 monostable/astable multivibrator. Also used are three bipolar i.c.'s, the ZN414 and LM380 (for the radio) and the 556 dual timer. The reaction timer employs a 7 -segment I.e.d. display for readout. The projects are presented with clear circuit and physical layout diagrams and many of them have suggestions for experimental modifications. 
The book will be of especial value to anyone wishing to gain experience in practical electronics. 

As well as the absence of soldering problems, the projects are all battery driven and involve no 
shock risk. 

ELECTRONICS FOR TECHNICIANS LEVEL 2. By B. F. R. Gillman, C.Eng., 
M.I.E.R.E. and B. A. Hudgell, B.Sc., C.Eng., M.I.E.E. 175 pages, 215 x 
135mm. (82 x 5âin.) Published by Hodder & Stoughton. Price £2.95. 

B. F. R. Gillman is a Lecturer in Electronics, and B. A. Hudgell is a Senior Lecturer in Electronics, 
both at Southgate Technical College. The book is intended to benefit anyone studying electronics, 
telecommunications or electrical engineering, and has a depth of treatment aimed at Level II of the 
Technical Education Council Programmes. However, some of the subjects dealt with are expanded 
beyond this level to give a more complete and useful treatment. 

Subjects covered are semiconductor materials, the p -n junction, simple power supply circuits, 
bipolar transistors, the transistor as amplifier, LC oscillators, waveform generators, thermionic 
valves, the cathode ray tube, and logic gates and circuits. Questions are set at the end of each 
chapter, with answers at the back of the book. 

The volume is a good reliable text -book on the topics discussed, its major attraction being for the 
student. 

ELEMENTS OF ELECTRONICS 2. ALTERNATING CURRENT THEORY. 
By F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E., M.B.I.M. 223 pages, 180 x 
105mm. (7 x 44 in.) Published by Bernard Babani (publishing) Ltd. Price 
£2.25. ELEMENTS OF ELECTRONICS 3. SEMICONDUCTOR 
TECHNOLOGY. By F. A. Wilson. 214 pages. Published by Bernard Babani 
(publishing) Ltd. Price £2.25. 

These two titles appear in the Bernard Babani "Elements of Electronics' series, in which 
successive books advance from their predecessors without covering the same ground again. Each 
book can be considered as an entity in its own right, but if the books are read in the series starting 
with the first they unwind the whole story of electronic technology without repetition. "Elements of 
Electronics 1", it may be mentioned, dealt with simple electronic circuits and components. 

"Elements of Electronics 2" deals extensively with alternating current theory, taking the reader 
to complex numbers and j notation. Also covered are time constants, reactance, impedance, 
resonance and transformers. Appendices at the end of the book deal with the trigonometry, 
mathematics and geometry required for a full study of alternating current behaviour. 

In "Elements of Electronics 3" F. A. Wilson commences with semiconductor physics, then 
proceeds to semiconductor characteristics, basic semiconductor systems and analogue and digital 
integrated circuit technology. Again, there are appendices at the end of the volume, and these in- 
clude notes on binary arithmetic and the determination of curve slope by graphical methods and by 
calculus. 

Although these books are small enough to fit in the pocket they contain a mass of information, 
and at a modest price. Further books in the series will be appearing in the future. 
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NEWS AND 
ROYAL OPENING OF MICROELECTRONICS CENTRE 

His Royal Highness The 
Prince of Wales visited Ferranti 
early in the winter to open the 
Ferranti Electronics Limited - 
Microelectronics Centre at 
Hollinwood near Oldham. 

The Centre, the most modern 
of its type in Europe, was built 
to meet the Company's expan- 
ding world-wide sales of com- 
plex LSI (Large Scale 
Integrated) circuits. 

Ferranti Electronics Limited 
is the major British manufac- 
turer of integrated circuits from 
simple logic devices to Europe's 
first, and one of the world's most 
sophisticated 16 bit 
microprocessor, the F -100L. 

The Company pioneered, and 
is world leader in ULA (Uncom- 
mitted Logic Array) technology, 
a technique for producing 
custom designed LSI circuits 
quickly and economically. 
Ferranti ULA is one of the most 
powerful integrated circuit con- 
cepts to be developed. It is in 
high volume production and ex- 
tensively used in automobile 

On his arrival at Ferranti Electronics 
Limited. His Royal Highness The Prince of 
Wales drove the latest Jaguar XJ12 which is 
fitted with the world's first digital electronic 
fuel injection system. 

electronics, telecom- 
munications, cameras, com- 
puters, microprocessor systems, 
video games, toys, com- 
munications equipment, 
domestic appliances and preci- 

sion instrument and test equip- 
ment. 

The Royal opening was attended 
by guests from leading West Euro- 
pean users and government 
departments. 

BROADCASTING HISTORY MADE 

The BBC used digital audio 
recorders when they recorded the 
traditional Carol Concert at King's 
College Cambridge last Christmas 
Eve. 

Duncan McEwan, the BBC's 
Chief Engineer, Radio Services 
(right) and engineer Ian Jolly (left) 
with the recording equipment. 

The famous Festival of Nine Lessons and Carols 
from King's College Chapel, Cambridge made history 
not once, but twice, last Christmas. 

The live broadcast on Christmas Eve, on Radio 4 
was transmitted via satellite, in stereo, to 100 coast to 
coast National Public Radio stations in the United 
States. 

BBC Radio always broadcasts the Festival of Nine 
Lessons and Carols live on Christmas Eve and a recor- 
ding of it on Christmas Day on Radio 3. 

The stereo recording on Radio 3 on Christmas Day 
was the first BBC digital recording ever transmitted. 
By bringing back the recording made on site to Lon- 
don by road, any distortion over the normal analogue 
circuit between Cambridge and London (used for the 
live broadcast) was avoided. 

Duncan McEwan, the BBC's Chief Engineer Radio 
Broadcasting, says, "BBC Radio always likes to be in 
the vanguard of engineering development. We intend 
to experiment with digital recording on several 
productions in the coming year. It will give us useful 
experience so that we will know how to assess the 
purpose-built digital audio recorders, stereo and mul- 
titrack, that will be appearing in the next few years." 

"Digital recording offers advantages that could 
have quite an impact on the technical quality of 
productions. It allows us to exploit a wider dynamic 
range much more easily than is possible with analogue 
equipment. There is a complete absence of wow and 
flutter and a much lower level of non-linear distor- 
tion." 
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COMMENT 
FIFTY YEARS ON 

TV Exhibition 
The exhibits, outlining television's development 

since the opening of the 405 -line service in 1936, will 
be punctuated by a series of period room -settings, 
in each of which it is hoped to show a montage of 
contemporary programmes on restored receivers of 
appropriate vintage; these will include a pre-war 
set with a five -inch tube, and a `projection' set of 
the early 1950s. A display of videotape recorders 
will illustrate the dramatic fall in their size and 
price since they were first introduced, and there 
will be a working specimen of a type of British 
telecine machine that has been used with con- 
spicuous success through three decades. 

In March 1930, Baird's much -heralded 
`Televisor' was finally on sale, and the experimen- 
tal 30 -line transmissions from the BBC's 
Brookmans Park station were for the first time ac- 
companied by sound. Television broadcasting, in 
fact, had arrived, and the fiftieth anniversary of 
this milestone is being marked by a special exhibi- 
tion at the Science Museum, opening at the end of 
March for six months. 

The title of the exhibition is "The Great Optical 
Illusion", and one of its aims is to reawaken the 
sense of wonder that is properly due to television 
but that our familiarity with it has inevitably dull- 
ed. An introductory exhibit will show what is in- 
volved in making a moving picture out of a single 
spot of light, and the `illusion' theme will be main- 
tained with other demonstrations: "Chromakey", 
an electronic overlay technique, will make visitors 
appear to be performing a feat of aerial daring 
while actually just off the floor, while `Front Axial 
Projection' will insert them optically into a pro- 
jected scene. 

In our last issue we published a short arti- 
cle entitled 'Good Connections', a very 
praticai article for those inexperienced in 
constructional work. 

In this issue, also concerned with solder- 
ing, we include a review of a very in- 
teresting film - 'The Right Connection'. The 
film shows the use of tin -lead solder in the 
manufacture of printed circuit boards etc. 

The film, which should be attractive to 
members of radio clubs etc., is available on 
free loan from the International Tin 
Research Institute of Fraser Road, Perivale, 
Greenford, Middlesex UB6 7AQ. 

The "Presenter" of the film is Michael 
Rodd of the BBC's TV programme 
`Tomorrow's World'. 
APRIL, 1980 

SMALL IS BEAUTIFUL 

In the confined space of a car 
engine the Screwmaster's ratchet 
is invaluable. 

Generations of skinned knuckles are a testimony 
to the fortune to be made by the company which 
produces a reliable, one -handed ratchet screwdriver 
small enough to get into awkward corners. 

J. Stead & Co. Ltd., of Greenland Road, Shef- 
field believe they have done it with the Steadfast 
Screwmaster. 

The secret of the Screwmaster is the ratchet 
mechanism, a miniaturised adaptation of a well - 
established clutch principle, encapsulated in an 
immensely strong cellulose acetate handle. The 
ratchet system utilises roller bearings, which are 
allowed to freewheel or jam between flat surfaces 
on the blade and the outer casing. This provides 
drive and freewheel, full lock and unscrew and 
freewheel positions. 

As long as the blade has the resistance of a screw 
slot to hold it, the three positions - marked 
`Forward', `Neutral' and `Reverse' on a rotating 
sleeve where handle meets shaft - can be selected 
at the touch of a finger of the hand grasping the 
handle. Price is £2.25. 

ty y'r1:7N. 

"Anything over there, George?" 
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MICRO CURRENT 

ICM7555 CIRCUITS 
By A. P. Roberts 

Two applications for the "CMOS 555". 
There can be few readers of this magazine who 

are not familiar with the popular 555 timer in- 
tegrated circuit, and it is probable that a substan- 
tial proportion have had first hand practical ex- 
perience with this device. For the amateur user it is 
certainly one of the most useful and versatile in- 
tegrated circuits currently available. 

However, this device has a few minor drawbacks 
which make it less than ideal in certain 
applications. This has led to improved versions of 
the 555 being produced, including in particular the 
"CMOS 555", or ICM7555, which forms the basis 
of this article. 

IMPROVEMENTS 
One of the more obvious disadvantages of the 

standard 555 is its relatively high current con- 
sumption of about 8mA at 9 volts. Although not ex- 
cessive, this is considerably higher than that of 
other modern integrated devices. By using CMOS 
circuitry the ICM7555 achieves the low level of 
current consumption that has helped to make 
CMOS i.c.'s so popular. The actual figure for the 
ICM7555 is of the order of 80t4.A; in other words, 
only about one -hundredth of that required by the 
standard 555. 

Another advantage of the ICM7555 is that it 
does not, like the 555, produce a negative voltage 
spike on the positive supply rail as the output 
switches to the high state. This spike is produced 
by a sudden surge in the current consumption of 
the i.c. which can peak to as high as a few hundred 
milliamps for some 0.1 microsecond. In many 
applications, of course, this is of little or no conse- 
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Fig. 1. A flashing light pilot indicator incor- 
porating the ICM7555. This draws an 
average current from the 9 volt supply rails 

of only about 0.21 mA 

quence, but it can cause spurious operation if the 
circuit includes t.t.l. devices or any other circuitry 
which is sensitive to noise on the supply lines. The. 
normal solution is to connect a large value bypass 
capacitor across the supply lines close to the 555. 
Such a capacitor is totally unnecessary when using 
the ICM7555. 

Other advantages of the ICM7555 are a wide 
operating supply voltage range of 2 to 18 volts, and 
low reset trigger and threshold currents of typically 
around 20 picoamps. The devicewill work perfect- 
ly well with timing resistances of 100 megohms or 
more. 

One minor drawback of the ICM7555 is that it 
has a maximum output sink current of 100mA with 
a supply potential of 18 volts, as compared with a 
figure of 200mA for the standard 555. The max- 
imum operating frequency in the astable mode is at 
least 500kHz. 

FLASHING PILOT LIGHT 
The circuit of Fig. 1 shows a simple application 

in which the ICM7555 works well, and where the 
ordinary 555 would be totally unsuitable. The cir- 
cuit is for a flashing indicator light which shows 
that the battery operated equipment in which it is 
installed is turned on, and it draws an extremely 
small current from the supply rails. 

In Fig. 1 the ICM7555 is employed in the astable 
mode to briefly switch on an l.e.d. indicator at in- 
tervals of approximately 1 second. This type of 
pilot light has two advantages over a straight- 
forward l.e.d. indicator permanently connected 
across the supply rails. First, it requires a much 
lower supply current because the l.e.d. is switched 
off for most of the time, whereupon the average 
current consumption can be made very small. Se- 
cond, a flashing indicator is subjectively more 
noticeable than a non -flashing one, particularly 
under conditions of bright ambient light. 

The circuit employs a standard 555 astable mul- 
tivibrator arrangement. At one part of the cycle, 
capacitor C2 charges through R1 and R2 until the 
voltage across its plates reaches two-thirds of the 
supply voltage. During this part of the cycle, the 
output at pin 3 is high and the l.e.d. is extinguished. 
When the voltage across C2 is at two-thirds of 
supply voltage, a voltage detector coupled to pin 6 
triggers the circuit to its alternative state, in which 
the output at pin 3 goes low, thereby turning on the 
l.e.d., and a low impedence is given between pin 7 
and the negative rail. C2 then discharges through 
R2 and the internal circuitry of the i.c. until the 
voltage across it falls to one-third of supply voltage. 
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This voltage triggers a second voltage detector 
coupled to pin 2, and the i.c. reverts to the previous 
state, in which C2 once more charges via R1 and 
R2. 

Because C2 charges through both R1 and R2, but 
discharges through R2 only, the length of the dis- 
charge period (when the 1.e.d. is alight) is shorter 
than the charge period (when the l.e.d. is ex- 
tinguished). In the circuit of Fig. 1 the discharge 
period is purposely made considerably shorter than 
the charge period, since R1 is given a value which is 
much higher than that of R2. In fact, the ratio of 
the discharge to the charge period is about 1 to 46. 
Thus, the brief pulsing on of the l.e.d. indicator is 
obtained. 

The current consumption when the 1.e.d. is 
switched off is only about 801..4A, and it rises to ap- 
proximately 6mA when the l.e.d. is turned on. This 
gives an average current consumption of only about 
210uA, or 0.21mA. If a standard 555 were used in 
the circuit, this on its own would draw a standing 
current of around 8mA, which is more than the 
current consumption of the l.e.d. when it is turned 
on! 

The operating frequency of the circuit in Hertz, 
is equal to 1.46 divided by CR, where C is the value 
of C2 in microfarads and R is equal to R1 plus 2 
times R2 in megohms. This calculates at about 0.93 
Hz, which is close enough to the required nominal 
figure of 1Hz. 

SIMPLE TIMER 
When used in the monostable mode the 

ICM7555, like the standard 555, produces an out- 
put pulse length of approximately 1.1CR. However, 
whereas the 555 can have a maximum timing 
resistance of about 10 or 20Mu, the ICM7555 will 
APRIL, 1980 

operate with a timing resistance of about 100M n or 
more. The ICM7555 also applies a very much 
smaller stray capacitance across the timing 
capacitor, and predictable timing results are feasi- 
ble with a timing capacitance as low as 1pF. A per- 
formance of this nature would be impossible with 
the 555, which has a stray capacitance in the order 
of 50pF. 

It is the ability to use a high value of timing 
resistance which is probably of more interest to the 
amateur user. Where, with a standard 555 it would 
be necessary to employ an electrolytic timing 
capacitor, with its relatively high leakage current 
and wide tolerance on value, with the ICM7555 it is 
possible to employ a non -electrolytic capacitor. An 
example of a timer circuit incorporating a non - 
electrolytic 114F timing capacitor is given in Fig. 2. 
This is primarily intended for use as an enlarger 
timer, but it can also be employed when making 
long time exposures with the camera shutter set to «B 

The timing period is initiated by pressing push- 
button Sl. This causes the l.e.d. D1 to turn on. 
After a time, which is selected by switches S2 and 
S3, the 1.e.d. turns off again to indicate that the 
timing period is over. 

The circuit is based on a fairly straightforward 
555 type of monostable. After switch -on, timing 
capacitor Cl is held discharged via pin 7 and the 
internal circuitry of the ICM7555, and the i.c. out- 
put at pin 3 is low. The trigger input at pin 2 is 
taken high by R3, and the circuit will start a timing 
period if pin 2 is taken below one-third of the supp- 
ly voltage. This is done when S1 is pressed, because 
C3 momentarily takes pin 2 to the negative rail 
potential. When S1 is released, C3 is quickly dis- 
charged by R4, so that it is ready to initiate another 
timing period later. 
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At the start of the timing period the i.c. output at. 
pin 3 goes high and the l.e.d. lights up. Also, pin 7 
goes open, and Cl is able to charge via whatever 
resistance is switched into circuit by S2 and S3. 
When the voltage across Cl reaches threshold level 
(normally two-thirds of supply voltage) the timing 
period ends. Pin 3 of the i.c. goes low and Cl is dis- 
charged via pin 7. 

If, in the timing resistor chain, only R13 were 
switched into circuit (and ignoring R23 for the mo- 
ment) the timing resistance would be 1M II and the 
calculated length of the timing period 1.1 second. 
However, this can be altered to exactly 1 second by 
adjusting R1, which controls the threshold voltage 
inside the i.c. and can make it other than two- 
thirds of supply voltage. With R1 correctly set up, 
S2 provides timing increments of 1 second up to 9 
seconds, because each of the resistors R13 to R5 
has a value of 1Mo. Further resistors can be in- 
serted by S3, and as the resistors R22 to R14 are 
each 10m1o, S3 offers a timing range from zero to 90 
seconds. Operating both switches provides timing 
ranges from 1 to 99 seconds in 1 second steps. 
Resistor R23 is included simply to prevent ex- 
cessive current flow if both S2 and S3 should 
happen to be set to the "0" positions. 

The timing resistors R5 to R22 should have 
tolerances of 5% or better, and 5% .components in 
carbon film 2 watt are readily available. It is also 
possible to obtain 1M t1 resistors in Z watt 2% and 
even 1%. Capacitor Cl does not need to be a close 
tolerance component because variations from its 
nominal value can be taken up by the adjustment 

of R1. It should be a good quality plastic foil type. 
Whereas the electrolytic timing capacitors which 
would be required in a 555 circuit have insulation 
resistances in the order of megohms, a plastic film 
capacitor can have an insulation resistance of 
several gigaohms, i.e. several thousand megohms! 
Whilst in the subject of insulation resistance it is 
important that the insulation resistance of S2 and 
S3 should be of a high order. 

After the circuit has been assembled, RI can be 
adjusted to give a timing period of 10 seconds when 
this time is selected by S2 and S3. Then, when a 
reasonable accuracy has been achieved, the unit 
can be set to the full 99 second timing period, and 
final fine adjustments. made. R1 should be the 
larger 0.25 watt type of skeleton potentiometer 
rather than the sub -miniature 0.1 watt type. 

FINAL POINTS 

It should perhaps be pointed out that in order to 
take advantage of the low current consumption of 
the ICM7555 it is advisable to use high value tim- 
ing resistors, otherwise, the current flowing into the 
timing network will add significantly to the current 
consumption of the whole circuit. Indeed, if a tim- 
ing resistance of only a few kilohms were used, the 
current consumption of the timing network would 
be many times that of the ICM7555 itself! 

Although the ICM7555 is a CMOS device it re- 
quires no special handling precautions, as it is fully 
protected by internal circuitry. 

TRADE NOTE 
MAGNETISER; DEMAGNETISER FOR 

THE WORKBENCH 

Have you ever wished that you possessed a 
magnetised screwdriver? 

The answer could lie in an ingenious magnetiser/ 
demagnetiser designed specifically for the 
engineering bench. The unit is compact, inexpen- 
sive and instantaneous in operation. At the touch of 
a button you can produce a bar magnet up to 9 mm 
diameter and any length. Press again to 
demagnetise tools before working on clocks, in- 
struments or tape decks. You can remove ferrous 
APRIL, 1980 

particles from oil or instantly magnetise a blade to 
recover that tiny part you just dropped and just as 
quickly demagnetise it before it becomes a 
nuisance on the bench. 

The unit, which measures only 135 x 80 x 65 mm, 
operates on 240 volts, is housed in a steel case and 
is designed to last a life -time. 

At £9.95 (incl. postage and V.A.'!'.) this piece of 
equipment is available from Magnadyne Products, 
6 Lulworth Road, Welling, Kent, DA16 3LQ. 
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/Z. % //%,ri,'. SEED 
By 

J. K. Owen 

Electronic control of soil temperature 

The usual type of inexpensive seed propagator, 
comprising a plastic tray with a clear dome, offers 
some considerable advantage over the even more 
basic wooden seed box. Even so, it can still be in- 
adequate when it comes to dealing with the more 
exotic seeds, some of which require a constant 
temperature of up to 80°F for germination. Even 
the tomato seed requires 60°F. 

To maintain a room, even with central heating, 
at the higher germination temperature both night 
and day would be prohibitively expensive (not to 
mention uncomfortable!) whereas "central. 
heating" of the propagator on its own would be 
much less costly. A propagator measuring around 
15 by 9in. could be maintained at a relatively cons- 
tant high temperature for a power requirement of 
the order of 5 watts only. 

This figure does not mean that a 5 watt 
propagator heater would be left running con- 
tinuously. To maintain a constant temperature, a 
much more powerful heater would be required, this 

being automatically switched on and off by a 
temperature sensing circuit. The average power 
would then be around the 5 watt figure. 

TEMPERATURE CONTROLLER 
A temperature controller circuit is given in Fig. 

1, and this is capable of offering an adequate range 
of temperatures, from below 50°F to above 90°F. It 
also incorporates a timing component which 
provides a small degree of hysteresis so that there is 
a differential between the "switch -on" and 
"switch -off" temperatures. 

The thermistor, TH1, is the temperature sensing 
probe, and is buried in the soil or potting compost 
in which the seeds are to be germinated. Its 
resistance decreases as its temperature rises. 

The base of TR1 is held at about 3 volts, or half 
the supply voltage, by the equal value resistors, R3 
and R4. If the thermistor is cold, and therefore has 
a high resistance, the components R1, R13 and 

COMPONENTS 

Resistors 
(All fixed values + watt 5% unless otherwise stated) 

R1 470 
R2 10k 
R3 10kn 
R4 10k 
R5 220k n 
R6 1.2k 
R7 4.7k n 
R8 270 n 
R9 120 n 
R10 75 n 
R11 10 n 2 watts 
R12 10n 2 watts 
R13 5.6k 
VR1 2kn potentiometer, wire -wound 

Capacitors 
Cl 0.1tF disc ceramic 
C2 220ACF electrolytic, 16V. Wkg 

Transformer 
T1 Mains transformer type CT4, secondary 0-9- 

17V at 4A (see text) 

Semiconductors 
TR1 BC108 
TR2 BCY70 
TR3 BC108 
TRI1 NAS 0351X 

Lamps 
PL1 6.5V 0.3A, m.e.s. PL2 6.5V 0.3A, m.e.s. 

Switch 
Si d.p.s.t., toggle 

Miscellaneous 
2 m.e.s. lampholders, panel mounting with 

bezels 
Octal plug 
Octal socket 
Control knob 
Resistance wire (see text) 
Heat resistance sleeving (see text) 
Materials for case 
Materials for printed board 
Materials for thermistor probe 
Terminal block, 4 -way 5A 
Wire, bolts, nuts, etc. 

TH1 G23 (see text) 
D1 1N4001 
ZD1 BZY88C6V2 
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PROPAGATOR 
HEATER 

Heating element switching at pre- 
selected temperature with very close control 

VR1 cause the emitter of TR1 to be positive of the 
level at which base current flows. TRi is therefore 
cut off and there is no voltage drop across its collec- 
tor resistor R2. In consequence, TR2 is also turned 
off, and its lack of collector current results in TR3 
being cut off as well. Gate current therefore flows 
via R8 and R9 to the triac, turning this on and com- 
pleting the circuit between the 9 volt secondary of 
the mains transformer and the heating element. 

The soil, and hence the thermistor probe, com- 
mences to warm up, causing the probe resistance 
and the voltage at TRi emitter to fall. At a pre- 
determined temperature, which is governed by the 
setting of VR1, the emitter of TRi becomes 
negative of its base by about 0.6 volt, whereupon 
TRi commences to draw collector current through 
R2. The voltage across R2 turns on TR2 and this 
causes TR3 to become conductive also. TR3 collec- 
tor takes up a potential which is only slightly 
positive of its emitter, and the gate current to the 
triac is cut off. The triac is turned off and no power 

R13 

TH1 

VR 

o 

c 

TR1 

BC108 

BCIOB BCY7O NASO651X 
Lead -outs Lead -outs 

Fig. 1. The circuit of the propagator temperature controller. Connections to the ther- 
mistor probe and the heating element are made by way of an octel plug and socket 

MT1 
MT2 
G 

Heater 2n 

is applied to the heating element. 
When, subsequently, the thermistor cools, its ris- 

ing resistance causes the emitter of TR1 to go 
positive until TR1 cuts off again. The reverse 
process then takes place, with all three transistors 
becoming turned off and the triac turned on once 
more. 

It is desirable to have a degree of hysteresis in 
the circuit so that there is a "snap on" and "snap - 
off" action in the electronic switch. This is provid- 
ed by the capacitor Cl. When, with rising ther- 
mistor temperature, TR1 commences to pass 
collector current, its collector goes negative. Before 
TR2 commences to conduct, this negative excur- 
sion takes TRi base negative via Cl, thereby 
delaying the instant at which it draws sufficient 
collector current to make TR2 conductive. As soon 
as TR2 starts to draw collector current there is a 
regenerative action, again delayed by Cl, in which 
increased base current passes to TR1 via R5. The 
delaying effect is also given in the reverse condi- 

2D1 

6,2V 
411\ 

eRIO 

C2® 

PL 

D 

s 

o 
2 

240V 
A.C. 
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The temperature control unit. The large 
'central knob sets up the temperature to 

which the propagator is taken 

tion, when the thermistor cools and TRl starts to 
turn off. 

The value specified for R5 controls the hysteresis 
level and, at 220ko, it is found that there is a 
differential of about plus or minus 1°F. This is an 
acceptable figure for a seed propagator and ensures 
that extremes of temperature in either direction are 
not produced before switching takes place. 

Two pilot lights are provided in the circuit, PLl 
indicating that the mains supply is switched on and 
PL2 indicating when power is being applied to the 
heating element. Both lamps have a small resistor 
in series to limit the voltage which appears across 
them. The thermistor and the heating element con- 
nect to the remainder of the circuit by way of an oc- 
tal plug which fits into an octal valveholder. Ti is a 
"charger transformer" type CT4 having a secon- 
dary offering 0-9-17 volts at 4 amps. This is 
available from Electrovalue, 28 St. Judes Road, 
Englefield Green, Egham, Surrey, TW20 OHB. The 
secondary is connected as shown in the diagram, 
allowing 9 volts to be available for the heating ele- 
ment circuit and 8 volts (17 volts minus 9 volts) to 
be available for the power supply rectifier, D1. 

The thermistor probe, ready for insertion in 
the soil 

476 

THERMISTOR PROBE 

The thermistor is a glass bead component with a 
diameter of 3mm. It is a type G23 and can be ob- 
tained from Maplin Electronic Supplies. In the 
prototype it was encapsulated, using Araldite, in a 
Paxolin (s.r.b.p.) tube about lin. long and having 
an inside diameter of 5mm. If a Paxolin tube is not 
available, a suitable tube can be made up in the 
following manner. Wind a short length of polythene 
film around the shank of a hin. drill. Then wind 
around the polythene a 4in. length of paper lin. 
wide, smearing the paper liberally with a clear 
adhesive such as "UHU" as it is wound on. The 
polythene will prevent the adhesive sticking to the 
drill and, when the adhesive has set, the polythene 
can be readily removed from the resulting tube. 
("UHU", in common with practically all 
adhesives, will not stick to polythene.) 

The heating element consists of a suitable length 
of resistance wire, such as Eureka, and it requires a 
resistance of 20, This can be provided by a 27in. 
length of 26s.w.g. Eureka wire, which has a 
nominal resistance of 2.73n per yard. (An alter- 
native wire is the 26 gauge resistance wire listed by 
Home Radio, with a resistance of 2.6û per yard. 
The required 2n would be given by 27.7ins. of this 
wire.- Editor.) The wire should, preferably be 
covered with heat resistant sleeving, available from 
Maplin Electronic Supplies, to prevent corrosion. 
The heating element wire should be laid our 
symmetrically on the base of the propagator, cover- 
ing the whole area as evenly as possible, and then 
secured to the base by adhesive. A 4 -way 5 -amp 
terminal block can be screwed to the base of the 
propagator, and this will enable connections to be 
made to the element and the thermistor proble. 

When the heating element is turned on, about 2 
volts is dropped in the triac. The power dissipated 
in the element therefore calculated as 24.5 watts. 

The triac employed by the author was an NAS 
0351X. If an alternative is used it should be a sen- 
sitive type capable of turning on at the gate current 
of about 15mA which is available via R8 and R9. 
The C206D, listed by Maplin Electronic Supplies, 
has a gate turn -on current of 5mA. 

CONSTRUCTION 
The prototype unit was housed in a home - 

constructed metal case measuring bin. by 4in. by 
deep. The only important criterion of the case 

is that it should house the components comfortably 
and without crowding. It is essential that the case, 
when metal, is reliably connected to the mains 
earth and that all precautions against accidental 
shock due to mains voltages are observed. 

On the front panel, VR1 is mounted centrally, 
with a scale behind its knob. PLI is at upper right 
and PL2 is at upper left. The mains on -off switch is 
at lower right with the octal socket at lower left. 
Any other suitable type of plug and socket offering 
four connections may be employed instead of the 
octal plug and socket. 

A printed circuit board to take most of the com- 
ponents is shown full size in Fig. 2. R11, R12 and 
R13 do not appear on the board. The first two of 
these resistors are mounted close to the lamps to 
which they connect, a small tagstrip supporting the 
lead which does not connect to the lampholder. R13 
is mounted on the tags of VR1. The triac is 
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The inside of the control unit case. The 
large circular component on the printed 
circuit board is the electrolytic capacitor, 

C2 

21/4" 

25/8" 

o 

4 holes 6 BA clear Triac gate 

C2 

R1 

ZDI 

Fig. 2. Many of the components are assembled on a printed circuit board, which is 
reproduced here full size. The board is spaced off from the bottom of the case by 
metal spacing washers, which also provide the chassis connection to the board. 

Another view of the case interior. The t iac 
is belted to a luctangu!at piece of 
aluminium ;'counted on 51,7acüç r,il/arsust 

in front of the printe board 

:II4.7ase; 

o 

\\\\\ 
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The control unit obtains its power from the 
mains, and is fitted with a 3 -way mains 

lead and plug 

mounted on a separate piece of 18 s.w.g. aluminium 
about Sin. by !in., which also serves as a heatsink. 
This aluminium item is supported at both ends by 
bolts passing through spacing pillars about 12 in. 
long. All the wiring external to the printed board 
should be carried out to agree with the circuit 
diagram. VR1 should be connected such that the 
resistance it inserts into circuit decreases as its 
spindle is rotated clockwise. 

CALIBRATION 
Calibration of the controller is straightforward, 

requiring nothing more than a supply of hot water 
and a suitable thermometer. Suspend the tip of the 
probe in a glass of water together with the ther- 
mometer. Start off with the water at 50°F and ad- 
vance the potentiometer VR1 until the heating ele- 
ment switches on, as indicated by PL2. Mark a 
scale fitted to VR1 at this point, and add hot water 
to the glass until the thermometer reads 55°F. 
Again adjust the potentiometer until the lamp 
lights and mark the scale accordingly. Proceed in 
this manner until the whole range has been 
calibrated. 

Finally, it may be mentioned that the use of a 
shunt 5.6k n resistor across VR1 is partly due to the 
fact that the value required in the potentiometer is 
1.5kn, whilst 2ka potentiometers are more readily 
available. A further reason is that the parallel com- 
bination of fixed resistor and potentiometer results 
in an opening out of the calibration scale at the 
most useful part, around 50° to 75°. 

New Products 
ELECTRO-MAGNETIC COUNTERS WILL PLUG 
INTO FRONT PANELS 

The new EM010 range of miniature low cost 
electromagnetic counters from Impectron Limited, 
is designed for a wide variety of control 
applications. The 6 -digit units measure just 88 x 50 
x 26 mm (LxWxH) and will plug into standard 
panel -mounted receptacles. 

The counters have six 4.5 rnm display digits as 
standard, but may also be supplied with 4 or 5 
digits. A further option is a magnifying window lens 
which increases the effective digit size. A wide 
variety of operating voltages are offered, including 
6, 12, 24, 48, 60, 110, 150 and 220V DC, as well as 
12, 48, 60 and 150V AC. 

The mechanism operates on electrical pulses, 
which activate a pawl and ratchet system. The dis- 
play indexes one count for each complete pulse, 
and rated life expectancy is in excess of 100 million 
counts. Maximum counting rates are 50 impulses 

per second for DC types, 10 impulses per second 
for AC versions. 

Although they are inexpensive, the counters are 
constructed to very high standards. Main body 
parts are moulded from resilient ABS while all ex- 
terior metal parts are zinc passivated. Operating 
temperature range is 20°C to 80°C, and coil insula- 
tion is greater than 100 Megohm at 500V DC. 

TWO NEW SOCKET TESTERS 
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After the successful introduction of their 13 Amp 
Socket Tester in 1978 GALATREK 
ENGINEERING announce the arrival of two new 
models. 
(1) A 6 function socket tester FOR ANY TYPE OF 

SOCKET (fit your own plug). By means of 
neons and indications on the front of the tester 
it shows immediately if: 
(a) Socket is Al OK; (b) DANGER reverse 
polarity; (c) DANGER no earth; (d) DANGER 
live fault; (e) DANGER neutral fault; (f) 
DANGER live earth reversed. 
PRICE £4.50 VAT and post paid. 

(2) 3 Phase tester which instantly indicates if 
phases are functional and whether there is an 
earth. 
PRICE £8.95 VAT and post paid. 

Designed and manufactured by: Galatrek 
Engineering, Scotland Street, Llanrwst, Gwynedd. 
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AMPLYFYING INT 
I!Illlll//!/Jllll1t1111I////I/IllJltlllllll/IllllllJll By R. A. Penfold 

Inexpensive 2 -way design U s e f u 

E 

1 

Unscreened "speaker Call fac 
cable" gives interconnection 

A simple intercom system of the type to be 
described should be a very useful addition in vir- 
tually any household. The system has been tested 
with an interconnecting lead between the two 
stations which is 16 metres (52 ft.) in length, and it 
should be able to work over a greater distance than 
this if necessary. Only an unscreened 2 -way cable 
is needed to connect the two stations. These are 
battery powered and, with normal use, battery life 
should extend over a considerable period. 

INTERCOM SWITCHING 
The standard basic switching circuit for an 

amplifying intercom is shown in Fig. 1. In the 
"Receive" mode, the main unit amplifier output is 
coupled to a local loudspeaker and its input is con- 
nected to a second, remote, loudspeaker at the 
slave unit. This second loudspeaker functions as a 
moving -coil microphone, whereupon the sound it 
picks up is amplified and reproduced over the main 
unit loudspeaker. A loudspeaker does not function 
particularly well, in terms of audio quality, when 

r 

Send 

Rec 

Connecting 
cable 

SLAVE UNIT MAIN UNIT 

Fig. 1. A basic amplifying intercom 
system. According to the position of the 
"Send -Receive" switch in the main unit 
one or other of the loudspeakers functions 
as a microphone. The system has the dis- 
advantage that the slave unit cannot call 
up the main unit when the amplifier is 

switched off 

used as a microphone, but its performance is 
perfectly adequate for the transmission of intelligi- 
ble speech. Since it presents a low impedance out- 
put to the connecting cable its signal output voltage 
is low, being typically well below one millivolt. In 
consequence the amplifier has to have quite a high 
voltage gain in order to give adequate volume at the 
reproducing loudspeaker. An advantage given by 
working at low impedance is that a long connec- 
ting cable can be used without incurring losses due 
to self -capacitance in the cable. Also, stray pick-up 
of mains hum, radio signals and other forms of in- 
terference is greatly reduced when compared with 
high impedance operation. 

When the function switch in the main unit is set 
to the "Send" position, the local loudspeaker is con- 
nected to the amplifier input and the amplifier out- 
put is coupled by the connecting cable to the slave 
loudspeaker. The functions of the two loudspeakers 
are now reversed: the loudspeaker at the main unit 
is employed as a microphone and the amplified 
sound signal is reproduced over the slave 
loudspeaker. 

1 
A picture taken just to show the neat rnt 
practice they have to be separated frame. 
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ERCOM 

addition to any 
riousehold 

' ity from slave sta- 
tion 

An obvious shortcoming of this system is that a 
call facility is available in one direction only. It is 
possible for a person at the main unit to call up the 
slave unit by simply setting the function switch to 
"Send" and speaking into the main loudspeaker. 
However, it is not possible for the slave unit to at- 
tract the attention of someone at the main unit. Ad- 
ditional circuitry must be incorporated in the 
design to give the slave unit a calling up facility. 

The method employed in the present system is il- 
lustrated in Fig. 2. The slave station is equipped 
with a battery supply, a very simple and inexpen- 
sive audio oscillator and a d.p.d.t. "Call" switch. 
This switch is spring biased so that it normally 
switches off the supply to the oscillator and con- 
nects the slave loudspeaker to the connecting cable. 
When it is put in the "Call" position, power is 
applied to the audio oscillator and the oscillator 
output is coupled to the connecting cable, thereby 
causing an audio tone to be reproduced by the main 
station loudspeaker. The slave unit switch is biased 
away from the "Call" position so that the slave unit 
loudspeaker is normally in circuit all the time, 

etching appearance of the two stations. In 
each other to prevent acoustic feedback 

The main unit. At the right of the front 
panel S1 is at the top, S2 is in the middle 

and S3 is at the bottom 

ready to receive a call from the main unit. The bias 
ensures that the switch cannot be accidentally left 
at or knocked into the "Call" setting. 

The call facility requires a second biased switch 
at the main unit, this being normally in the "Stand- 
by" position, where it ensures that the main unit 
loudspeaker is connected to the connecting cable 
ready to receive a call from the slave unit. When it 
is required to use the intercom for 2 -way conversa- 
tion, this switch is held in the "Operational" posi- 
tion and it connects the main unit loudspeaker to 
the same send -receive switching circuit that was 
shown in Fig. 1. Reference to Fig. 2 will show that, 
when the slave unit calls up, the output of the audio 

MAIN UNIT 'Operational' 'Standby' 

a 

Amp. 

S4a 

'Cal l' 

Osc. 

Slb 

! 

'Call 

SLAVE UNIT 

S4 b 

S2f 

Connect ing 
cable 

Fig. 2. A more complex version which per- 
mits calling up from the slave unit. The 
switches are given the same number 
references that they have in the full cir- 

cuits 
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oscillator is fed to the input or output of the 
amplifier according to the position of the send - 
receive switch. This does not cause any damage to 
the amplifier nor does it result in any significant 
amount of the audio tone signal being diverted 
from the loudspeaker. There are similarly no ill 
effects if the slave unit switch is inadvertantly set 
to "Call" whilst the main unit switches are at 
"Operational" and "Receive", in which instance 
the main unit loudspeaker is not connected across 

the connecting cable. Although it is capable of giv- 
ing an acceptably loud call signal from the main 
unit loudspeaker, the audio output power from the 
slave unit oscillator is relatively low. 

Not shown in Fig. 2 is an on -off switch for the 
main unit amplifier. This is turned off at the main 
unit when the intercom system is not in use, and is 
turned on when the main unit wishes to call the 
slave unit or when a call has been received at the 
main unit from the slave unit. 

COMPONENTS 

Resistors 
(All ; watt 5% unless otherwise stated) 

Ri2.2Mn10% 
R2 4.7k R7 2.7M a 10% 
R3 lOk R8 180 a 
R4 10k a R9 4.7k n 
R5 680 a R10 39k a 
R6 47k n R11 33 a 

Capacitors 
Cl 330 µF electrolytic, 10 V. Wkg. 
C2 0.33 u F type C280 
C3 2.2 electrolytic, 63 V. Wkg. 
C4 0.1 2 F type C280 
C5 100 uF electrolytic, 10 V. Wkg. 
C6 100 µF electrolytic, 10 V. Wkg. 
C7 22pF ceramic plate 
C8 100 /IF electrolytic, 10 V. Wkg. 
C9 0.1 4F type C280 
C10 10 L F electrolytic, 10 V. Wkg. 
C11 0.22 )IF type C280 

Semiconductors 
TRl BC109 IC1 CA3130T 
TR2 BC109 IC2 555 

Switches 
S1 d.p.d.t. miniature toggle. 
S2 s.p.d.t. miniature toggle, biased one way 
S3 s.p.s.t. miniature toggle 
S4 d.p.d.t. miniature toggle, biased one way 

Loudspeakers 
LS1, LS2 miniature moving coil, 50 a to 80 a im- 
pedance 

Batteries 
BY1 9 volt battery type PP6 
BY2 9 -volt battery type PP3 

Miscellaneous 
2 plastic cases (see text) 
Veroboard, 0.lin. matrix 
Connecting cable, 2 -way "figure of 8" type, 
length as required 
2 battery connectors 
2 -way terminal block (see text) 
Speaker fabric 
Wire, nuts, bolts, etc. 

o CI 

Sla 

R5 

C7 

F 
7 

t 1 

ICI 8 

CA3130T 6 

2 _ 4 

'Receive 

8 

I 7 

CA313O7 
2 ° ° 6 Top view 

4 

b 

c 

BC 109 

Lead -outs 

Sib 

'Send' 

ig C6 T BY1 y 9V 

LS1 

50-80 

52 

'Operational Standby Connecting cable 

Fig. 3. Full circuit diagram for the master unit in the intercom system 
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MAIN UNIT CIRCUIT 

The circuit for the main station is shown in Fig. 
3. Only a low power output is required in this 
application, and the unit is unlikely to be used for 
long periods since equipment of this type is nor- 
mally employed only to pass short messages. In 
consequence a very simple Class A amplifier is 
used instead of a more complex Class B circuit. 

At the input, C2 is an r.f. filter capacitor, and its 
high value ensures that no r.f. break -through oc- 
curs. It causes no significant a.f. treble attenuation 
because of the low impedance of the slave unit 
loudspeaker when used as a microphone. TRI is 
connected in a conventional high gain common 
emitter pre -amplifier stage, and it provides slightly 
more than half the overall voltage gain of the 
amplifier. 

a main it 
adula. This is sacurad 

piace by two $8A bolts and 
nute with spacing was re 

The output stage employs operational amplifier 
IC1, connected in the inverting mode, and the 
buffer emitter follower TR2 to give a suitably low 
output impedance. R7 and R6 provide a negative 
feedback loop which sets the voltage gain of the 
output stage at approximately 57 times. The 
CA3130T employed for IC1 does not have an inter- 
nal compensation capacitor, and this function is 
provided by the discrete component, C7. 

Despite the use of Class A output, good supply 
decoupling is required due to the high amplifier 
gain, and this is provided by Cl, R5 and C6. Apart 
from on -off switch S3, the switching circuit is the 
same as that of Fig. 2, which has already been ex- 
plained. The current consumption of the amplifier 
is approximately 25mA, which gives many hours of 
operation from the PP6 size 9 volt battery 
employed. 
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The slave station. The only control which 
this has is the "Call" switch, S4 

SLAVE STATION UNIT 

The circuit of the slave station appears in Fig. 4. 
The audio oscillator uses the popular 555 timer i.c. 
in the astable mode. Timing components R9, R10 
and C9 give an operating frequency of about 
175Hz, and the frequency can be altered if desired 
by changing the value of C9. The frequency of os- 
cillation is inversely proportional to the value of 
this component. 

A low impedance rectangular waveform is 
available at pin 3 of the 555, and this is coupled to 
"Call" switch S4 by means of d.c. blocking 
capacitor C10 and an r.f. filter which is comprised 
of R11 and C11. This filter is needed to attenuate 
high frequency harmonics present in the 555 out- 
put, as these could be radiated by the connecting 
cable and possibly cause radio interference. 

The current consumption of the oscillator is 
about 30mA. This can be supplied economically by 
a PP3 size 9 volt battery, as the call oscillator will 
only be used intermittently for brief periods. 

Inside the case of the slave station. The 
Veroboard component panel is mounted 
to the rear of the case in the same way as 

occurs in the main unit housing 
484 

. 
'Call' 

y 9V 
C8ó 

C9 

R9 

10 

T 

2 

ICI 

555 

Cro 

erj 
RII 'Can' 

r-+ S4b 

LS2 

50-8On 

cable 

Fig. 4. The slave unit circuit. When S4 is 
set to "Call" an audio tone is sent to the 

main unit 

CONSTRUCTION 

The prototype main unit is housed in a Verocase 
type 75-2861D which measures approximately 180 
by 110 by 55mm., and the slave unit in a Verocase 
type 75-2860J having approximate dimensions of 
120 by 80 by 35mm. These cases are available from 
Maplin Electronic Supplies under catalogue 
numbers LH51F and LH5OE respectively. (The 
Verocases are not listed in the Maplin catalogue 
current at the time of writing, and are shown in the 
catalogue supplement for May 1979.) 

A speaker aperture must be made in the front 
panel of each case and its size and shape can be 
judged from the photographs. The apertures can be 
cut out by means of a fretsaw or a coping saw. A 
piece of speaker "fret" or fabric is glued in place 
behind each aperture. Few miniature speakers 
have any integral mounting arrangements, and 
need to be glued in position. A good quality 
adhesive such as Bostik No. 1 or an epoxy resin 
should be used, and only a small amount should be 
applied to the front rim of each speaker, which is 
then glued behind the "fret" or fabric. Take care 
not to get any adhesive onto the speaker 
diaphragms, as this could impair performance. 
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Fig. 5. Details of the wiring at the main unit. Nearly all the components are assem- 
bled on a Veroboard panel. The arrows and legends alongside S2 and S1 indicate the 

contacts which close for the functions indicated 

Most of the main unit circuitry is wired up in an 
O.lin. matrix Veroboard having 15 copper strips by 
24 holes. This is illustrated in Fig. 5, which also 
shows the wiring external to the board. When the 
veroboard panel has been cut out the 5 breaks in 
the copper strips are made, after which the two 
mounting holes are drilled out. The components are 
APRIL, 1980 

then soldered into position. IC1 has a MOS input 
stage, and the normal handling precautions should 
be taken. It should be the last component to be 
soldered to the board and it should be kept in its 
protective packaging until this time. It should then 
be handled as little as possible and soldered into 
circuit with an iron having an earthed bit. 

485 

www.americanradiohistory.com



LS2 

Connecting 
cable 

M O O O O O O O 

L o o O o 0 0 0 

K o 

J 

1 

H o o o 

G t under 0 

F o 1 o 

E 

D o I o 0 

C o +I o g 0 0 

A i o o 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

o o o o o o 

o o o o 

O 0 0 0 

CIO o 

O O O O 

o o o o 

o o o o 

o o o 0 0 

0 0 0 0 0 

0 o 0 0 0 

o 

o 

'CALL' 

O O O O O O 

O 0 0 0 O o 

o o o o o o o 

o 

o 

o 

o o 

o o 

o o 

o 

R9 0 0 

RIO 
o 

0 o 0 o 

o o 0 o o o o C9 

o 

o o 

o 

o 

o o 

CB 
o 

o 

o o 

o 

3 5 7 9 13 15 17 19 

o 

o 
o 

o o} o 

o (o) e o 

o \o! o 

o ( o ) o 

o 
o 

0 
o 

o 

0 
o_____ 

o V \v 

Battery clip . 

6BA clear mounting holes 

Fig. 6. Wiring details for the slave unit. Again, a Veroboard panel provides a con- venient means of wiring up the components. C10 should be positioned in the manner 
shown in the photograph of the board assembly 

When the component panel has been completed it may be wired up to the remaining components 
external to the board. Remember that S2 is biased 
to the "Standby" position. The Veroboard is then 
mounted on the rear panel of the case by means of 
two 6BA bolts and nuts, with spacing washers to keep the board underside clear of the rear panel. Ensure that the Veroboard components will not touch the loudspeaker when the rear panel is fitted to the case. 

486 

The main circuitry of the slave station is 
assembled on another Veroboard panel of 0.1in. 
matrix, this having 13 copper strips by 19 holes. It 
is prepared, wired up and mounted in the same 
general manner as the other Veroboard panel. 
Remember that S4 is biased away from the "Call" 
position. In this instance it is even more important 
to ensure that the components do not foul the 
speaker, as the slave unit case is shallower than the 
master unit case. In consequence, the board should 
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Due to the shallowness of 
the slave unit case, care has 
to be taken to prevent the 
Veroboard components foul- 
ing the loudspeaker. It is for 
this reason that C10 lead - 
outs have been bent so that 
the capacitor projects 
sideways from the board 

be mounted on the rear panel in a position which 
ensures that there is adequate clearance when the 
rear panel is fitted to the case. 

In both units there is adequate space for the 
battery required, and these may be secured with 
simple clamps, if desired. The connecting cable 
between the units passes through a hole in the side 
of each case. Since this may raise difficulties in 
routing the wire between the two units, it is 
desirable to add a 2 -way terminal block on the out- 
side of the slave unit rear. This can be used to 
provide a junction between the connecting cable 
from the main unit and the connecting cable from 
the slave station, thereby allowing the connecting 
cable to be routed and cut to the desired length. 
The use of the terminal block also enables a final 
check to be carried out more easily. 

TESTING 

When completed, the system is ready for testing 
and installation. The stations should be spaced 

away from each other by at least 5 metres (16ft.) as 
there may otherwise be acoustic feedback, with 
.howling from one or other of the loudspeakers. 

In some cases it may be beneficial to alter the 
gain of the amplifier to allow for loudspeakers with 
lower or greater efficiency than usual. The gain 
may be increased by raising the value of R7 to 
4.7M n, and it may be reduced by lowering the 
value of R7 to 1.5M n. Ensure that the alteration is 
carried out using a soldering iron with an earthed 
bit to prevent damage to IC1. 

This connecting cable to the slave unit may be 
connected either way round. However, it is worth 
checking the "Call" facility to the main unit when 
S1 is set to "Receive" with the cable connected one 
way round and then the other way round. If it is 
found than one method of connection results in a 
louder call tone from the master unit loudspeaker 
then that is the method of connection which should 
be finally adopted. 

ELECTRONIC CATALOGUE 
Featuring 48 large pages plus an index, the 1980 Greenweld component and equip- ment catalogue has now become available. Many new lines have been introduced and a welcome fact is that a high proportion of prices have actually been reduced. A large 

number of items are priced with discounts for quantity. 
The catologue embraces a very wide range of components having particular in- terest to home constructors as well as to retail outlets, and includes a reference to 

Greenweld's associate company, Technical 
Circuits 79, who are specialists in printed cir- 
cuits and can process a design from layout to the completed board. New items introduced 

include a regulated power supply, an audible 
warning device and a 40 watt amplifier 
module, these all being exclusive Greenweld 
designs. There is also a comprehensive 
range of linear i.c.'s CMOS devices, voltage 
regulators and transistors. An unusual inclu- 
sion consists of storage trays and drawers. 

Included with every catalogue is a first 
class reply -paid envelope, an order form and 
the latest Bargain List. The catalogue costs 40p plus 20p postage, which may be 
recouped from five 12p discount vouchers in- 
side the back cover, and the full address of 
Greenweld is Greenweld, 443 Millbrook 
Road, Southampton, SO1 OHX. 

APRIL, 1980 
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THE STATUS REGISTER 

The status register of the CPU is unlike any of the 
other registers we have considered so far. All the 
other registers store one or two bytes of bits, and 
each byte represents a binary number, which may 
be an address, a data number or a code number 
representing a letter or other symbol. In the status 
register, though, each bit is a separate signal, and 
the complete set of bits doesn't represent anything 
in particular. In an 8 -bit status register, the 8 bits 
don't really behave like a byte of data, to be added 
to or subtracted from other bytes, but we may very 
well wish to AND, OR or XOR the bits in the status 
register with the bits contained in a byte that is in 
the accumulator. 

Before we start on the uses of the status register, 
let's go over what each bit does. Different types of 
CPU use their status registers in different ways, but 
there are nearly always four bits labelled zero (z), 

carry (c), overflow (o) and sign (s). 

CARRY BIT 

Now we've met the carry bit already - it's 
changed (or set) from zero to 1 when two 8 -bit 
binary numbers are added and there is a carry out of 
the highest order (8th) bit. The carry, in other words, 
acts as a temporary ninth bit in such an addition. If 
the numbers that are being added are two bytes 
long, the carry must be added in to the next two 
bytes and the carry flag reset to zero for the next 
time. 

The overflow status bit (or flag) is not too easy to 
explain until we have discussed signed binary 
arithmetic. For the moment, take it that a carry out 
of the 7th bit (Fig. 2) cannot always be loaded into 
the 8th bit without causing an error, because the 
8th bit is being used to represent the sign (+ 

or -) of the number. When this happens, the carry 
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out of the 7th bit is loaded into the OV (for 
"overflow") bit of the status register - in 
microprocessor jargon, the overflow bit is set. 

The zero flag is straightforward - this bit is set 
to logic 1 if an operation in the accumulator causes 
a zero result. If an addition or subtraction leaves 
zero in the accumulator, then the status flag is set to 
1. If a number is left in the accumulator, the zero 
status flag is left at O. We make use of this for 
programming jumps, which may take place when 
the accumulator is at zero (flag at 1) or when the ac- 
cumulator is not at zero (flag at 0). The other flag 
which is always provided is the sign(s) flag which is 

set to 1 when the byte in the accumulator has a 

logic 1 in the highest place (more on sign in Part 
10). 

Now these are the normal status flag bits which 
will be found on any microprocessor, but they are 
just four bits out of a possible eight. How the other 
four bits of the status register are used depends very 
much on what the designer of the CPU had in mind 
and so we can expect considerable differences 
between different microprocessor chips. The 
INS8060 (SC/MP), for example, has three flag bits 

CYL OV SB SA IE F2 FI FO 

CYL - carry/link bit 

OV - overflow bit 

SB - set or reset bya signal at pin 18 pin 

SA - set or reset by a signal at pin 17 (used os interrupt input) onlyt 
IE - interrupt enable flag 

F2 

FI 

FO 

Ican be set or reset by program instructions, 
outputs on pins 22,21,19 respectively 

Fig. 1. The 1NS86060 (SC/MP 2) status 
register bits 
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Carry 7th 

Carry 8th 

(a) 

OV bit 

D7 DO 

10001 101 
Add 

1 0 1 1 0 0 1 I Carry out of D7, OV set 

0101/010 
Add O I 1 O O 1 1 O Carry out of D6 . OV set 

11001011 
Add 

1 1 1 0 0 1 1 O Carry out of D6 and D7 OV reset 

00I00IIO 
Add 00010101 No carry from D6 or D7 OV reset 

(b) 

Fig. 2. The overflow bit. (a) The internal logic circuit. (b) Example showing when the 
overflow bit is set (1) or reset (0) 

which can be set (to 1) or reset (to 0) by an instruc- 
tion in the program, and which will cause the same 
voltages to appear at pins on the chip. This allows 
external devices to be operated under program con- 
trol without the complication of input/output ports 
and is a popular method of using the SC/MP to 
generate square waves by alternately setting and 
resetting one of these status flags. 

The 8080 has no overflow flag (because an 
overflow signal can be obtained on other ways), but 
has a parity flag and an auxiliary carry flag. The pari- 
ty flag is set to 1 when an operation leaves the ac- 
cumulator with an even number of 1's - as 
described earlier in Part 7, this allows the CPU to 
detect a byte which has an error. The auxiliary carry 
flag is used for BCD addition and subtraction, this 
flag is also used on the Motorola M6800 and the 
Mostek 6502. 

FLIP-FLOPS 

The status register is not, however, just a set of 
flip-flops put in to record what happens in the ac- 
cumulator. When a carry flag is set, for example, a 
bit exists which has to be added in to the next byte, 
if the number is a two -byte number. Practically 
every instruction that the microprocessor program 
uses will have an effect on one of the flag bits of the 
status register and these effects have been carefully 
thought out by the designers. A microprocessor in- 
struction set, such as we shall examine in Part 11, 
will show which status flags are set by what instruc- 
tions. A few of these flags may be used only oc- 
casionally -- for example, if the microprocessor is 
used only for machine control the parity flag may 
never be used, since parity is used only to check if a 
coded letter or character is correct - it does not 
apply to numbers. 

The use that is made of status flags, other than the 
obvious use of the carry flag in arithmetic, is in 
deciding when a program will branch. Now 
branching is an idea which will, once again, be 
familiar to readers who have followed the "Tune -in 
APRIL, 1980 

to Programs" series which started in the January, 
1979, issue of Radio & Electronics Constructor 
for new readers a quick summary is as follows. Very 
often in a program we want to go one or two ways 
depending on the value of a quantity in the ac- 
cumlator. We might, for example, use a program 
to load seven bytes of data in from one part of 
memory and transfer them to another part. How can 
we instruct the micro -processor when to stop? The 
usual method is to load the number 7 (in binary) into 
a memory, unload a byte, reload it, take out the 
number 7 from the memory and decrement it, mak- 
ing 6. Now at this point, we instruct the 
microprocessor to compare the number in the ac- 
cumulator with zero. If the number is more than zero 
(and 6 certainly is) then the number 6 is returned to 

Stack 
pointer 3141 3141 

3142 

3143 

3144 

3145 

Register to [ 
be pushed 

DA1-A 

BEFORE PUSH 

Stack 
pointer 3141 3142 DATA 

3142 

3143 Register 
empty 

3144 

3145 

AFTER PUSH 

Fig. 3. Using the stack pointer. The stack 
pointer contains the address of the first va- 
cant memory in the stack. After a push 
operation, the stack pointer is in- 
cremented so that the next push will be to 
the next vacant position. The counter is 
automatically decremented before the pop 

operation 
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Fig. 4. Direct Memory 
Access (DMA). A DMA con- 
trol chip generates address 
signals and control pulses, 
so that the microprocessor 
can be isolated and data 
written directly into the 

memory 

DMA 

Generate 
address Address bus 

Ram 
CPU 

Data bus 

memory 
Latch 
data 

General 
control 
pulses 

Data 
in 

Isolate Write to Direct 
microprocessor memory access 

memory and the next program instruction is to 
return to the start, so that the action is repeated. On 
the next run, another byte of data is transferred, and 
the counter number in memory is decremented 
again to 5 this time. This goes on until the counter 
number at the last run is decremented to zero. 
When the compare -to -zero step is made, the 
program now skips or branches - the next step is 
not a return to the start, but a different part of 
program. 

BRANCH INSTRUCTIONS 

Branching is extremely useful, and there are very 
few useful programs which do not include branching 
of some type - just to give one example, we can 
test the byte in the accumulator to see if it is equal 
to, less than, or more than a byte in memory. 

Using four status flags makes eight possible 
branch instructions possible. The zero flag is, as the. 
above example suggests, the one most used for 
branching, and the branch instruction can be to 
branch if the zero flag is set (accumulator 0) or not 
set (accumulator contains a number which is not 
zero). Similarly, instructions can be given for the 
overflow or sign flags. A set of instructions will also 
include codes for setting (to 1) or resetting (to 0) all 
of the bits in the status register. Some CPUs can 
load any number into the status register, or test the 
bits which are present in the status register, by ex- 
changing the bits in the status register with the bits 
in the accumulator. 

OTHER REGISTERS 

So far, we have discussed various registers which 
are found in one form or another in most 
microprocessors, but there are a few others which 
are also commonly found, and some which are a bit 
more unusual. Another register which very com- 
monly appears is known as the stack counter; it has 
the same relation to the stack as the program 
counter has to ordinary memory. The stack was 
briefly described in Part 8 - it's a bit of memory 
which is the only piece of memory included inside 
the CPU (in several examples of CPU types) and it's 
being used to store the contents of registers while 
an interrupt is being served. The stack is used to 
store the data bytes, and the stack pointer is a regi- 
ster which is used to address the correct place in the 
stack memory. When bytes are being written into 
the stack memory (a push operation) the stack 
490 

pointer stores an address which guides the first byte 
into an empty piece of stack memory. Immediately 
after such a write operation, the stack pointer is 

automatically incremented, so that the next byte to 
be pushed goes into the next empty chunk of 
memory. The process works the other way round 
when data is being popped out of the stack again. 
This time, though, the stack pointer has to be 
decremented (1 subtracted) before reading, because 
the last push operation will have left the stack 
pointer aimed at the next spare bit of memory. If we 
popped this we would find nothing, - even worse 
we might find some random value left over from a 

previous operation. By arranging that the stack 
pointer is decremented before the pop operation, 
the CPU designer has ensured that the first byte 
taken back out of the stack is the same as the last 
byte stored there. 

Not all CPUs have a stack memory built in, 
notably the INS8060 (SC/MP). When a stack is 
needed, a piece of RAM is used, addressed by one 
of the pointer registers (P2). 

Most CPUs permit data to be moved from one 
register to another without passing through the ac- 
cumulator. This type of operation has the advantage 
of being carried out very much more rapidly than a 

fetch -from -memory, because all the signals are in- 
side the CPU chip. A few CPUs have a second ac- 
cumulator register, some have three or more, so that 
several operations can be carried out without having 
to shift bytes around. In general, the way a CPU is 

designed very much affects the way in which it can 
be used, and it takes quite a long time to adapt com- 
pletely from one to another. Learning to handle a 

new CPU is one thing - learning all its tricks and 
how to program it most economically is quite 
another! 

Another point, not strictly belonging here but 
needing a mention, is direct memory access. Some 
CPUs can be switched so that they lose control of 
both address and data lines - this requires the CPU 
to be fitted with tri -state buffers, so that all the ad- 
dress and data outputs go to a high impedance. 
When this happens, bytes can be stored directly into 
memory without having passed through the ac- 
cumulator, making it possible to store data 
whenever it comes along rather than when the 
program requests data. Direct memory access 
needs a separate i.c. which has an address register, 
and this separate i.c. must be under the control of 
the CPU. 

(To be continued) 
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MEDIUM -LONG WAVE 

REFLEX PORTABLE 
Part 1 (2 parts) 

By R. F. Haigh 

When embarking on the construction of a por- 
table radio, the basic choice lies between a simple 
t.r.f. and a more complex superhet design. 
Although a high level of performance can be given 
by the superhet, complexity and cost are draw- 
backs, and small portables can be purchased for 
less than the cost of the components needed to con- 
struct a receiver of this kind. It must be admitted, 
however, that spurious responses and poor audio 
quality often mar the performance of inexpensive 
manufactured radios. 

Bearing this in mind the author carried out ex- 
periments involving a number of t.r.f. circuits, and 

it soon became apparent that a satisfactory level of 
sensitivity and selectivity can be obtained if 
manuallycontrolled reaction is incorporated. The 
circuit fnally adopted is based on a design due to 
G. W. Short which was published in this magazine 
some years ago. Incorporating currently available 
high gain transistors and modified by the addition 
of a reaction system, the sensitivity and selectivity 
of the receiver which forms the subject of this arti- 
cle approach those of a superhet. Using a suitable 
audio amplifier and a speaker of reasonable size, 
the overall performance will be found superior to 
that offered by most cheap imported radios. 

COMPONENTS 

Resistors 
(All fixed watt 5%) 

Ri 4.7k n 
R2 4.7k n 
R3 680 n 
R4 100 
R5 10k a 
R6 56 a 
R7 1 n 
VR1 100k n potentiometer, linear 
VR2 4.7k .n potentiometer, log 

Capacitors 
Cl 4,700pF polystyrene 
C2 1,000pF polystyrene 
C3 10 u F electrolytic, 10V. Wkg. 
C4 O.Olµ F polyester or ceramic 
C5 22014F electrolytic, 10V. Wkg. 
C6 470µF electrolytic, 10V. Wkg. 
C7 1QuF electrolytic, 10V. Wkg. 
C8 1,000pF ceramic 
C9 470µF electrolytic, 10V. Wkg. 
C10 0.1µF polyester 
C11 2201iF electrolytic, 10V. Wkg. 
C12 1,000pF ceramic 
C13 1,000µF electrolytic, 10V. 

Wkg. 
C14 0.1µF polyester 
C15 6,800pF ceramic or 

polystyrene 
VC1 500pF variable (see text) 

Inductors 
Li - L4 see text 
L5 2.5mH r.f. choke type CH1 

(Repanco) 
Semiconductors 

TRl BC169C D1 0A47 (see text) 
TR2 BC169C IC1 TBA810AS 

Switch 
Si 4 -pole 3 -way miniature rotary 

Speaker 
LS1 3 a, 4 a or 8 a, bin. round (see 

text) 
Battery 

9 -volt battery type PP6 or PP9 
see text) 

Miscellaneous 
2 ferrite rods, bin. x Lin. diameter 
26 s.w.g. enamelled wire 
38 s.w.g. enamelled wire 
2 28 -way tagstrips, i in. pitch 
Drive drum, spindle and cord 
4 knobs 
Battery connector 
24 s.w.g. aluminium sheet 

(see text) 
Speaker fabric 
Materials for front panel, 
brackets, etc. 
Nuts, bolts, wire, etc. 

APRI L, 1980 491 www.americanradiohistory.com



The completed receiver housed in a simple 
cabinet 

CIRCUIT DESIGN 
The complete circuit of the receiver is given in 

Fig. 1, and in this switch S1 is shown set to the 
medium wave position, Separate ferrite rod aerials 
are used for the two wavebands. This avoids ab- 
sorption effects which are given when the coils are 
wound on the same rod; the long wave winding 
resonates with its own self -capacitance when 
switched out of circuit at a frequency in the 
medium wave band and it causes a "dead spot" at 
that frequency. L1 and L2 are windings in the 
medium wave ferrite rod aerial, whilst L3 and L4 
are the long wave windings. Ll and L3 are tuned by 
VC1, and L2 and L4 couple the tuned circuits to 
the base of TRl and also act as reaction windings. 

TRl and TR2 are connected in a reflex circuit 
and both transistors amplify at radio and at audio 
frequencies. TRl acts in the common emitter mode 
at radio and audio frequencies. TR2 works as an 
emitter follower at radio frequencies, its collector 
being bypassed for r.f. by C4. Its r.f. voltage gain is 
therefore slightly less than unity, but it performs 
the desirable function of matching the relatively 
high impedance at TRl collector to the low im- 
pedance of the diode detector circuit. 
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The germanium diode, D1, demodulates the 
signals developed across the r.f. choke, L5, and the 
resulting audio frequency signal is fed back via the 
aerial coupling windings to the base of TRl, which 
then amplifies these. This amplified signal is pass- 
ed to the base of TR2 which, at a.f., functions as a 
common emitter amplifier.Thus, after two stages of 
a.f. amplification the audio signal appears across 
R2, the collector load of TR2, and it is then fed, via 
C7, R5 and volume control VR2 to the integrated 
circuit audio power amplifier, IC1. 

REACTION 
A proportion of the r.f. signal is present in the 

output from D1, and the values of Cl and C2 have 
been chosen to ensure that the correct proportion of 
this is fed back to the tuned circuit via the base 
windings L2 or L4. Reaction is adjusted by VR1, 
which determines the collector voltage of TR1 and 
thereby controls its gain. In practice, the reaction 
control will be found to be extremely smooth and 
free from backlash. Weak signals which would 
otherwise be inaudible can be brought up to good 
loudspeaker volume, and selectivity is very much 
enhanced. 

For regeneration to take place, the feedback has 
to be in phase with the signals picked up by each 
ferrite rod aerial and the base windings must be 
connected as shown in Fig. 1 to ensure this. In the 
diagram the letter "S" indicates the start of a win- 
ding and the letter "F" its finish. It will be noted 
that the long wave base winding is not connected in 
the same sense as the medium wave base winding. 
This is an unusual feature of the design, and clearly 
the circuit action is such that the phase of the feed- 
back changes with signal frequency. This may be 
partly explained by the fact that the tuned win- 
dings are not physically connected into the reaction 
loop, whereupon the actual coupling of these win- 
dings into the loop is more complex than a first 
sight of the apparently simple reaction circuit 
might indicate. 

COMPONENTS 
The components are readily available and few of 

them are in any way critical. 
The 500pF air spaced variable capacitor VC1 

should be a single -ganged component such as that 
available from Home Radio. Alternatively, it can 
be one half of a salvaged 2 -gang capacitor, or the 
two gangs of a lower value capacitor can be con- 
nected together to give the required capacitance 
range. However, the capacitor employed should not 
have too great a depth or it may not fit into the 
layout. If the loss of the extreme low frequency end 
of the medium wave band can be accepted, a 365pF 
variable capacitor can be used. The 500pF compo- 
nent gives continuous coverage over the two bands 
from 1,800kHz (167 metres) to below 150kHz 
(2,000 metres). 

The tuning capacitor is adjusted by way of a 
standard cord drive, and a suitable drive drum and 
spindle are available from Home Radio. A drive 
drum and spindle may also be obtained from an old 
discarded radio. Precise details here are not par- 
ticularly important and are left to the constructor. 

The r.f. choke, L5, is a 2.5mH Repanco compo- 
nent type CH1. In some relex circuits it would need 
to be oriented for best results, but its orientation is 
not critical with the layout to be described. A 
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number of high gain n.p.n. silicon transistors, in- 
cluding the 2N2926G and the BC108C, work 
reasonably well in the circuit, but the specified 
BC169C affords the greatest sensitivity. It 
is important that the high gain group "C" device 
should be used. It is found that almost any ger- 
manium signal detector diode, as well as the 
specified 0A47, will prove suitable for D1. This 
diode must be connected with correct polarity or 
the set will not function at all. 

A number of tagstrips aie required, and these 
APRIL, 1980 

up 
3 

a '> 
O d 
c7) 

2 m v ~ c 

OC 

can be cut from two 28 -way tagstrips having tags at 
a pitch of '--in. These tagstrips are available from 
Electrovalue. 

The integrated circuit employed for IC1 can be 
obtained from Ambit International. It is capable of 
around 1 watt output when powered by a fresh 9 
volt battery, and its no -signal current consumption 
is low, being less than 10mA. It will work into a 3 r1 

load, and salvaged speakers of this impedance are 
often to hand. It will also function satisfactorily 
with 4 n or 8 n speakers. 
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Drive spindle 

Holes in 

shelf 

M.W. aerial 

VR2 
rive drum 

Slgb,c,d 
i i 

VCI 
Cord/ i 

\ Tag -strip 

--- -i-- 

A.F amplifier 

Speaker 

4,, 

Aerial brackets 
at rear of shelf 

Holes in shelf 

Phone jack (if fitted) 

Fig. 2(a) General layout of parts behind the front panel. Dimensions may be slightly 
amended, if necessary, to cater for different speakers or variable capacitors 

To VR1 

To 9V+ via Sid 

To 9V - audio 
amplifier 

To VR2 via R5 To 51b 

To 51c 

To VR1 neg. end 
of track 

To VR1 slider 

-i To L1,L3, 

VC1 moving 

vanes 

c) Wiring up the 14 -way tagstrip 
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To start L1 

To start L3 

To battery positive 

Paper tube 

To VCI via SIa 
To base of TRlvia SIC 

21/4` 

L2 II turns 26swg 

L1 55 turns 26 swg 

To C2 and DI via 51b 

To VC1 via SIa E 

To negative rail 

S 

L3 180 turns 38 swg in 

4'pies" of 45 turns 

® 

11/4` 

F 

6 

fí x 3/8 dia rod 

Woodscrew 

Bracket 

To negative rail I 
1 

I 

I 

1 
I To C1 and DI via SIb 

i 

1 

I 

i 

1/4 

J 

L4 IS turns 38 swg 

To base of TRI via SI, 

(b) Details of the medium and long wave ferrite aerial windings. The woodscrew in each aerial mounting bracket is driven in sufficiently to hold the ferrite rod in position without applying excessive pressure on it 

To start L4,C 

To VCI (fixed vanes) 

1 b 

2 2\ 
a \\, vi / , i c 

2 

To finish L2,C2 

To DI 

To finish L4 

To start L2 

$ To base TRI 

9V+ to audio amplifier 

9V + to R.F. section 

(d) Connections to the wavechange switch. Before wiring to the switch check the 
positions of inside and outside tags with a continuity tester. Some switches may have 

relative tag positioning which is different from that shown here 

AERIAL COILS 
The general layout of the receiver is shown in 

Fig. 2(a), whilst Fig. 2(b) gives details of the ferrite rod aerial coils. Both rods are 6 in. by tin. diameter and paper tubes support the coils. These are form - 
APRIL, 1980 

ed from stout writing paper wound round the rods 
and glued with balsa cement or a similar quick set- 
ting adhesive. The medium wave tuned winding, 
Ll, consists of 55 turns of 26 s.w.g. enamelled wire 
spaced out over a length of 21 in. A layer of sticky 
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Looking down on the rear of the receiver. 
The battery is on the loudspeaker side 
opposite to the r.f. section and audio 

amplifier 

tape is placed over the negative rail end of the coil, 
and on this is close -wound the base winding, L2, 
which consists of 11 turns of the same wire. It is im- 
portant that the base winding be wound over the 
tuned winding and not alongside it. 

The long wave tuned coil, L3, consists of 180 
turns of 38 s.w.g enamelled wire wound in 4 "pies 
of 45 turns each. The base winding is alongside it 
and consists of a single "pie" of 18 turns of the 
same wire. Approximate dimensions are given in 
the diagram. 

As with Fig. 1, the letters "S" and "`F" indicate 
the start and finish of each winding respectively. 
All turns must be wound in the same direction, and 
the windings may be smeared with balsa or 
polystyrene cement to hold them in position if re- 
quired. 

Editor's Note 

The constructional details will be given in next 
month's concluding article. 

THE RICH 
Reliable soldering in the 

electronics industry 

Tin -lead solder represents the second largest outlet 
for tin, and much of this is used in the electronics in- 
dustry. In this fast-moving field, reliability is more 
important even than cost when components may 
have to operate unattended over a service life of 
many years. The preferred aim therefore, is to make 
sure that the soldered joints are as near perfect as 

possible when leaving the production line and this 
requires the development of a closely specified 
production plan which takes into account at all 

stages, from specification and design to manufac- 
ture and quality control, the need for good joints. 

This is the theme of a film issued by the Inter- 
national Tin Research Institute which is intended 
as a guide towards achieving reliable soldering. It is 

essentially a training film and in order to present a 

more personalised approach, the services of Michael 
Rodd (best known for his work on BBC's TV 
Programme Tomorrow's World) was engaged as 

"presenter". 

To be concluded 

Michael Rodd in a public telephone 
box at Beaconsfield, for the film's opening 

sequence 
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IT CONNECTION... 

Filming soldering operations at Standard 
Telephones and Cables, New Southgate. 

The film opens with the presenter making a 

telephone call and he steps out of the telephone 
booth into the interior of a telephone exchange. He 
explains how modern communications systems 
employ many thousands of soldered joints, and 
reliability depends on the integrity of these joints. 
The viewer is then guided through the stages of 
printed circuit board production, which for simplicity 
are divided into four distinct steps "Specification, 
Evaluation, Control and Assessment" best 

Michael Rodd being filmed in the I.T.R.I. 
laboratories 

remembered by the acronym "SECA". 
"Specification" includes type of circuit board, loca- 
tion and disposition of conductive tracks and 
through holes, and finishes to protect the copper 
tracks. of incoming materials, 
laminates and circuit boards, terminations and com- 
ponents is dealt with next, in a number of scenes 
showing typical operations in a quality control 
laboratory. Newer methods of testing for solderabili- 
ty, such as the surface tension balance and the 
globule tester are included in this sequence. 

The next production stage is "Control", of the 
soldering process and the presenter takes the 
viewer to a typical industrial assembly line, where 
boards are assembled, by hand forming and by 
automatic insertion, and then soldered. Factors in- 
fluencing mass soldering operations such as wave 
soldering are illustrated and the need for control of 
solder bath composition and temperature and flux 
composition is stressed. Hot dipping is shown as an 

example of mechanical soldering and characteristics 
of the soldering iron for manual soldering are con- 
sidered. 

The final stage is "Assessment" and inspection 
personnel are seen subjecting completed boards to 
visual scrutiny. Photographic guides, which illustrate 
good and defective wetting and joints. Typical 
defects, such as bridging are presented in close-up, 
and re -working of faulty joints by hand soldering is 

also illustrated. The film ends with a recapitulation 
of the four basic SECA principles. 

Editor's Note 
The Right Connection, a 16 mm colour film with optical 
sound, produced for the Institute by Chess Valley Films 
Ltd., Little Chalfont, Bucks. 

This film will be available soon on free loan from the 
Institute by arrangement. An accompanying booklet is 

currently being prepared. 
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FOR DX LISTENERS 
By Frank A. Baldwin 

Imes GMT! Freque 

ITALY 
Rome on 11800 at 1455, female announcer with 

station identification in French, guitar music then 
into a programme of local pops. 

Rome on 11905 at 1854, young lady (YL) with 
the programme in Italian directed to Canada, Cen- 
tral America and the West Indies, scheduled from 
1830 to 1905. 

SPAIN 
Madrid on 11920 at 1900, male announcer (0M 

= Old Man) with the programme in Spanish in- 
tended for Europe, the Middle East and Africa, 
scheduled from 1800 to 2035. 

CANADA 
Sackville on 11905 at 1905, OM with the world 

news in the English programme directed to Europe, 
scheduled from 1900 to 1930. 

ROUMANIA 
Bucharest on 11940 at 1850, YL with a 

programme in French. Intended for European con- 
sumption, this programme is scheduled from 1830 
to 1900. 

BULGARIA 
Sofia on 11720 at 1930, OM with station iden- 

tification and programme details followed by YL 
with a newscast in the English programme for the 
U.K. and Eire, scheduled from 1930 to 2000. 

KUWAIT 
Kuwait on 11665 at 1933, YL with a newscast in 

the English programme, scheduled on this channel 
from 1800 through to 2100. 

MONTE CARLO 
Trans -World Radio (TWR) Monte Carlo on 

11725 at 1300, OM with station identification in 
English after the interval signal. A programme in 
Russian followed - "Govorit Monte Carlo" (Here 
is Monte Carlo). 

AUSTRALIA 
Melbourne on 11870 at 1503, OM with a 

newscast in English. The schedule on this channel 
is from 1500 to 1730. 

MADAGASCAR 
Radio Nederlands Relay on 11730 at 1920, OM 

with station identification at the end of the English 
programme for Africa, scheduled from 1830 to 
1920. 

ANTIGUA 
Deutsche Welle Relay on 11785 at 2130, OM 

with station identification at the commencement of 
the Portuguese programme for Brazil and Latin 
America, scheduled from 2130 to 2300. 
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BRAZIL 
Radio Tupi, Sao Paulo, on 11765 at 2127, OM 

with a talk in Portuguese during a sporting event. 
The power is 10kW and the schedule is unknown. 

Radio Nacional, Brasilia, on 11780 at 2110, OM 
with an excited commentary on futebol (football = 
soccer). The power is 250kW and the schedule is 
from 1900 to 2400. 

Radio Bandeirantes, Sao Paulo, on 11925 at 
2123, OM with a commentary on a local sporting 
event. The power is 10kW and the schedule is from 
2100 to 0305. 

Radio Pernambuco, Pernambuco, on a 
measured 11867 at 2225, OM announcer with 
recorded local pops. The power is 1kW and the 
schedule is from 0800 to 0430. 

NORTH KOREA 
Pyongyang on 11350 at 2205, YL with a talk in 

the Korean Domestic Service, scheduled on this 
channel and in parallel on 6600 from 2000 to 0300, 
0400 to 0900 and from 1500 to 1800. 

That completes a brief survey of the 11MHz 
band. Most of the stations listed are quite easy to 
log and should not present any great difficulty to 
most readers of these columns. The more difficult 
loggings follow: 

CHINA - REGIONALS 
CPBS (Chinese People's Broadcasting Station) 

Peking on 3220 at 2150, OM with a talk in Chinese 
in the Domestic Service 1 programme, scheduled 
from 2000 to 2200 and from 1343 to 1735. 

PLA Fuzhou, Fujian, on 4840 at 2210, YL in 
Chinese to Taiwan. The schedule is from 2000 to 
0610 and from 0830 to 1900. 

PLA Fuzhou on 4045 at 1513, OM in Chinese to 
Taiwan. The schedule is from 1000 to 0530. 

YPBS Kunming, Yunnan, on 4760 at 1518, YL 
and OM with duet in a Chinese opera. The 
schedule is from 2150 to 0600 and from 0920 to 
1600. 

CPBS Changsha, Hunan, on 4990 at 1531, YL 
and OM in Chinese, Chinese orchestral music, 
heard under Yerevan on the same channel. The 
Changsha schedule is from 2105 to 1600. 

CPBS Guiyang, Guizhou, on 3260 at 1531, YL 
with Chinese opera programme. The schedule is 
from 2130 to 0020, from 0150 to 0620 and from 
0850 to 1605. 

PLA Fuzhou, Fujian, on 2430 at 2225, YL songs 
in Chinese in the Network 2 programme. The 
schedule is from 1525 to 2100 but obviously ex- 
tended on this occasion. 

PLA Fuzhou, Fujian, on 2490 at 2215, OM and 
YL in Chinese in the Network 1 programme, 
scheduled from 1530 to 2230 on this channel. 
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PLA Fuzhou, Fujian, on 3400 at 1520, Chinese 
orchestral music, OM announcer in the Network 2 

proggrramme, scheduled here from 1330 to 2100. 
Urumqi, Xinjiang, on 3990 at 1530, OM's with a 

rousing chorus in the Uigher programme scheduled 
from 2300 to 1730. 

VIETNAM 
Hanoi on a measured 4944 at 1527, OM in Viet- 

namese followed by a programme of local -type 
orchestral music in the Home Service 1, scheduled 
on this channel from 2130 to 1700. 

INDONESIA 
RRI (Radio Republik Indonesia) Palembang on 

4855 at 2350, OM with songs in Indonesian. The 
schedule is from 2230 to 0115 (Sundays to 0700) 
and from 0900 to 1600. The power is 10kW. 

RRI Palu on 3960 at 1522, OM and YL announ- 
cing in Indonesian followed by a programme of 
local -style music. The schedule is from 0900 to 
1520 but closing time is variable. The power is 
10kW. 

RRT Bukittinggi, on a measured 3232 at 1529, 
OM announcements, YL with songs and local -type 
orchestral music. 

NEPAL 
Radio Nepal, Khumaltar, on 3425 at 1527, 

local -style music, YL with vocals. The schedule is 
from 0020 to 0350 (Sundays to 0450) and from 
1150 to 1720. The power is 100kW. 

MALAYSIA 
Penang on 4895 at 1544, YL with a programme 

of songs together with local -type music. The 
schedule is from 2200 to 2300 and 
1500, the power being 10kW. 

Kuala Lumpur on 4845 at 1509, Indian -type 
songs and music in the programme, scheduled from 
2130 to 0130 and from 0545 to 1530 to 1530 Mon- 
day to Friday, from 2130 to 0330 and from 0545 to 
1530 on Saturdays; from 2130 to 1530 on Sundays. 
The power is 50kW. 

NORTH KOREA 
Pyongyang on a measured 3559 at 1538, YL 

with a talk in vernacular - presumably Korean. 
This station is listed on a nominal 3560 the 
schedule being from 0400 to 0050. 

Pyongyang on 3015 at 2132, YL in Korean to 
South Korea, scheduled on this channel from 2000 
to 0100, from 0300 to 0900 and from 1500 to 1950. 
The power is 120kW. 

AFGHANISTAN 
Kabul on 4775 at 1553, YL with a talk in 

English. The schedule is from 0030 to 0330 and 
from 1430 to 1630 with the Home Service 1; 
Foreign Service in Urdu from 1300 to 1400 and in 
English from 1400 to 1430 - but this has obviously 
been altered. 

The power is 100kW. 

THAILAND 
Bangkok on 4830 at 1555, a programme of local 

music - lots of cymbals, drums and other percus- 
sion instruments - YL with songs. The schedule of 
this one is from 2200 through to 1600 and the power 
is 10kW. The frequency can at times vary to 4831. 

INDIA 
AIR (All India Radio) Kurseong on 3355 at 

1533, YL with a newscast of local affairs in English -a relay of the Delhi news service in English. The 
APRIL, 1980 

schedule of the Kurseong transmitter is from 1130 
to 1700, the English newscast being timed at 1530. 
The power is 20kW. 

AIR Delhi on 3365 at 1535, YL with the same 
programme as above but logged on a different occa- 
sion. The schedule is from 0025 to 0230 and from 
1330 to 1740 with a programme for the Armed 
Forces from 1235 to 1315. 

INDONESIA -2 
RRI Padang on a measured 4003 at 1518, a 

programme of what sounded like Indian -type 
music and songs, not a bit like an Indonesian 
broadcast. Oh well, I long ago ceased to be sur- 
prised at what one can hear on the short waves! The 
schedule of this one is from 2230 to 0045 and from 
1000 to 1600. The power is 10kW. 

RRI Jakarta on a measured 4774 at 1553, a 
programme of local music, YL with a ballad in In- 
donesian, newscast at 1600. According to the 
schedule, this one operates from a reported 1030 to 
1505 on the occasion of special events only. I 
wonder what the festivities were about on this oc- 
casion! The power is 50kW and the signal was 
heterodyning with Kabul on 4775. 

MOZAMBIQUE 
Radio Mozambique, Maputo, on 4925 at 2140, 

OM with a song in vernacular together with a 
programme of local -style music. This is the B 
programme in Portuguese and vernaculars, 
scheduled from 0255 to 0600 and from 1600 to 
2210. The power is 20kW but the frequency can 
vary up to 4926 on occasions. 

NOW HEAR THIS 
Luang Prabang, Laos, on a measured 6997 at 

2232, local -style music (similar to that often 
radiated by Radio Peking), YL with a plaintive 
song. The signal was wiped -out by commercial 
QRM at 2234. According to my information, this 
station should open at 2300, but obviously on this 
occasion it was varying from the norm. Or does it 
sign -on earlier? We shall now have to wait until the 
next Far East `season' comes round - September 
through to March for best results. 

"If I knew how I got it caught in there I'd have 
some idea how to get it out!" 
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"Hallo," said Smithy, looking at 
the "For Repair " rack, "I don't think 
we've had one of these in here 
before." 

From his bench, Dick glanced 
over. A small monochrome televi- 
sion receiver in a neat white cabinet 
stood on the shelves. 

"It's one of those Jap jobs," he 
remarked. "There seem to be plenty 
of that particular model in the TV 
shop windows these days." 

"Humph," grunted Smithy. "We 
haven't got any service gen on this 
particular make. Let's hope the fault 
is something fairly obvious." 

He lifted the set from the rack 
and carried it over to his bench. As 
he did so, a small folded sheet of 
paper slipped unnoticed from one of 
the slots in the cabinet back grille 
and lay on the Workshop floor. 

Smithy placed the set on his 
bench, plugged in an aerial and con- 
nected it up to the mains. On the 
front of the receiver were four con- 
trols, these being a slow motion 
tuning control, two slide poten- 
tiometers for contrast and 
brightness, and a combined volume 
control and on -off switch. Smithy 
found that the knob of the last con- 
trol was free to rotate and so he ex- 
perimentally pulled it out. There was 
a click and the sound channel of one 
of the local transmitters became im- 
mediately audible from the 
loudspeaker. He waited expectantly 
and, after a short while, the screen 
lit up. But it lit up with a completely 
blank white raster. There was no 
picture information in it whatsoever. 
500 

MONOCHROME 
VIDEO FAULT 

A lack of vision 
Smithy adjusted the tuning con- 

trol and was able to pick up the 
sound channels of the remaining 
two local stations. There was a hiss 
from the loudspeaker between 
transmissions, and each sound 
signal was reproduced clearly and at 
adequate volume level. The tuning 
adjustments caused no change 
whatsoever in the steady raster. 
Smithy adjusted the contrast con- 
trol, but this had no effect. He then 
adjusted the brightness control, to 
find that this merely increased and 
decreased the brightness of the 
raster. 

PIXIES 
"Well," said Smithy, turning off 

the set, "this one shouldn't be too 
difficult to sort out. It's almost cer- 
tain that there's a fault between the 
video detector and the modulating 
electrode of the picture tube." 

"You always sound so darned 
certain about these faults," exclaim- 
ed Dick in an exasperated tone. 
"What is more annoying is that you 
almost always turn out to be cor- 
rect!" 

"You don't have to be a magician 
to form a diagnosis with this set," 
stated Smithy. "Just look at the 
situation. For starters, we're picking 
up the transmitted sound signals. 
This means that the video signal 
must be getting past the video 
detector because the 6MHz inter - 
carrier sound amplifier takes up its 
input after that detector. We're not 
getting any picture on the screen 
but we are getting this blank raster. 
So there must be e.h.t. getting to 
the tube final anode and the line and 
frame timebases are bound to be 
working. I admit that we can't tell 
whether they're working properly 
until we see a picture, but it's ob- 
vious that the first thing which has 
to be done is to find out what's 
stopping the picture getting to the 
tube." 

He turned back to the set. 
"The only niggling thing," he 

went on, a note of irritation in his 

voice, "is that finding the fault is 
liable to take quite a lot longer 
without service information than it 
would do if I had that information." 

Dick's eyes travelled back to the 
music centre he had been repairing 
on his own bench. As he did so he 
spotted the folded paper on the 
floor. Switching off the music cen- 
tre, he got down from his stool and 
picked up the paper. As he opened it 
out a grin appeared on his face and 
he walked over to Smithy. 

"How about this, then?" he 
chuckled. 

Smithy took the paper from his 
assistant and glanced over it. 

"Well, I'm blowed," he remarked, 
scratching his head, "this is the cir- 
cuit for this TV! Where on earth did 
it come from?" 

"It must have dropped out of the 
set as you carried it over. Don't 
forget that a lot of these imported 
receivers provide a small -size circuit 
diagram with the customer instruc- 
tions. Perhaps the chap who sent in 
this set for repair thought he'd be 
doing us a favour if he included the 
circuit as well." 

"He's certainly done that," said 
Smithy, laying out the scaled -down 
diagram on his bench. "Let's see if 
this will help us to find the gremlins 
which are stopping the picture get- 
ting on to the screen." 

Dick peered over the Ser- 
viceman's shoulder at the 
diminutive circuit diagram. A 
bemused expression slowly crept 
over his face. 

"I don't know about gremlins," 
he said unhappily, "but from this 
distance there seem to be pixies in 
the circuit!" 

"Pixies?" 
"Yes, look," said Dick, pointing to 

the diagram. "There's a first pixie, a 
second pixie and a third pixie!" 

"You steaming great nit," explod- 
ed Smithy. The term isn't 'pixie', it's 
'PIX IF'. There's a first 'PIX IF' tran- 
sistor, a second 'PIX IF' transistor 
and a third 'PIX IF' transistor. They 
are the three transistors in the video 
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Fig. 1. The stages between the last video i.f. amplifier transistor and the cathode ray tube 
modulating electrode in the television receiver selected by Smithy. This circuit is employed in 
the Teleton monochrome receiver type TW-12BS Mk.11. The transistors are Japanese with 2SC 

type numbers 

i.f. amplifier!" 
Dick looked more closely at the 

diagram. 
"Oh yes, I see now," he remarked 

brightly. "The last letter is 'F' and 
not 'E'. But what is this 'PIX' 
business, Smithy?" 

"It's an old American abbrevia- 
tion for 'pictures'," explained 
Smithy. "Quite a few American TV 
service diagrams use the word 'PIX' 
instead of 'video'. Well now, let's 
have a look at the part of the circuit 
which most interests us. This starts 
at the video detector, which follows 
the third PIX IF transistor, and ex- 
tends up to the tube modulating 
electrode. Which, in this set, is the 
tube cathode." 

Smithy indicated the section of 
the overall circuit with his finger. 
(Fig. 1.). 

"That third i.f. transistor," 
volunteered Dick, "seems to couple 
into an i.f. transformer which then 
feeds the video detector." 

"That's right," agreed Smithy. 
"The anode of the detector diode 
couples into a 10pF parallel 
capacitor and the detected video 
signal then passes through an i.f. 
choke and a 1kf] resistor to the 
base of the first video amplifier. This 
circuit uses the term 'VF' which, of 
APRIL, 1980 

course, stands for 'video frequency'. 
The transistor is a standard emitter 
follower, which presents a 

reasonably high input impedance to 
the video detector circuit and which 
allows the detected video signal to 
be developed at a nice low im- 
pedance across the 180f1 emitter 
resistor. The signal across this 
resistor is then fed to the sync 
separator and gated a.g.c. stages, 
which are elsewhere in the 
receiver." 

"The signal also goes to a 1 50pF 
capacitor," said Dick, "and an 8.2 f] 
resistor." (Fig.2.) 

TRAP CIRCUIT 
"That's true," confirmed Smithy. 

"Those two components are part of 
the 6MHz trap, which also includes 
the second 1 50pF capacitor and the 
adjustable iron -dust cored coil 
which connects between their junc- 
tion and the negative rail. The two 
capacitors and the coil form a series 
tuned circuit. This offers a very low 
impedance at its resonant frequen- 
cy, which in this case is 6MHz, and 
it prevents the 6MHz sound carrier 
from being passed on to the video 
output transistor. The 8.2 it resistor 
will introduce a small amount of 

18 kn 

resistance into the tuned circuit and 
make it a little less peaky." 

"There's a line going from the top 
end of that coil," put in Dick, ex- 
amining the circuit intently. 'Where 
does that go to?" 

"It goes to the 6 MHz intercarrier 

180n 

1st V F amp. 

8.2n 390n 

i 

1111 
Z11 

1 

r°l 

T 
15OpF 

6MHz sound 
amplifier 

Fig. 2. The 8.2 f] resistor, the 
two 150pF capacitors and the 
variable inductance coil form a 
6MHz trap. Not only does this 
prevent the sound carrier being 
passed on to the video output 
stage but it also picks out the 
6MHz carrier for the inter - 

carrier sound amplifier 
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sound amplifier," stated Smithy. 
"Although, as I've just said, the 
series tuned circuit which forms the 
6MHz trap presents a low im- 
pedance at its resonant frequency, 
the 6MHz signal appears at its 
maximum amplitude across the coil 
on its own or across the capacitors 
on their own. These high amplitude 
signals are of opposite polarity and 
cancel each other out to give the 
overall trap low impedance, but at 
the same time the high amplitude 
signal across the coil on its own 
offers a high signal level at trap 
frequency for the intercarrier sound 
amplifier. Got it?" 

"I've got it," confirmed Dick. 
"Let's get back to the video signal." 

"Righty-ho," said Smithy. "Well, 
the video signal goes through a 

390 (2 resistor and the contrast con- 
trol and it then hits the base of the 
video output transistor. This is a 

very basic common emitter stage, 
and it has another 390 f1 resistor in 

Vert. out 

330n 

its emitter circuit which is bypassed 
by a 220;2F electrolytic. The collec- 
tor couples to a 108 volt positive rail 
via a 6.8k A load resistor, and the 
amplified video signal is passed to 
the cathode of the picture tube by 
way of a 0.1 u F capacitor. You 
couldn't get things much simpler 
than that." 

"Where does the 108 volt 
positive rail come from?" 

"It's a rectified voltage taken 
from a tap on the line output 
transformer." 

"Fair enough," commented Dick 
slowly. "As you say, it's a very sim- 
ple circuit. Hang on a bit, though!" 

"What's up?" 
"There's another transistor con- 

nected up to the base and emitter of 
the video output transistor. Blimey, 
it's called a 'blanker"! What does 
that do?" 

"It provides line and frame 
flyback blanking," stated Smithy. 
"Incidentally, this set has got one of 

Blanker 

(a) 

(b) 

150kn 

OOIpF 

I 

IIÌ 
III 
Ili 

Hor. deft. yoke 

Vert. defl. 
yoke 

Hor. output 
transformer 

Blanker 

Fig. 3 (a). A very simple horizontal, or line, flyback blanking cir- 
cuit. The horizontal output transistor collector goes highly 
positive during flyback and turns the blanker transistor hard on, 

thereby cutting off the video output transistor 
(b). An equally simple blanking circuit is used for the frame, or 
vertical, flyback. The output point of the vertical timebase turns 

on the blanker transistor during the flyback period 
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the neatest blanking arrangements 
I've seen for many a long day. Let's 
have a look at the line blanking part 
first. In this circuit the word 
'horizontal' is used to describe the 
line circuits, so let's have a quick 
look at the horizontal output stage. 
Here it is." 

Smithy indicated the section of 
the television circuit diagram in 
which the horizontal output tran- 
sistor appeared. (Fig.3(a).) 

"Again," he went on, "everything is 
very nice and easy. The horizontal 
output transistor is turned hard on 
during the scan period of the line 
waveform, and it turns off during 
the flyback period. When it turns off, 
a high positive voltage appears on 
its collector and this voltage is pass- 
ed, via a 1 M f2 resistor, to the base 
of the blanker transistor. The tran- 
sistor turns hard on, causing the 
voltage between the base and the 
emitter of the video output transitor 
to be only about 0.1 volt, 
whereupon the video output tran- 
sistor is cut off. And that's all there 
is to it - a 1M fZ resistor from the 
horizontal output transistor and a 

single blanker transistor. Beautiful, 
isn't it?". 

But Dick did not seem to share 
Smithy's admiration for the simplici- 
ty of the circuit. 

"I suppose," said Dick slowly, 
"that the video output transistor will 
be a silicon type which normally 
needs about 0.6 volt between its 
base and emitter if it is to conduct." 

"You suppose right," said 
Smithy. "All the transistors in the cir- 
cuit are silicon types." 

"What about the frame flyback 
blanking?" 

"The word here is 'vertical'," 
stated Smithy. "And the circuit is, 
again, delightfully simple. If you 
trace through the diagram you'll see 
that the base of the blanker transistor 
couples via a 1 50k 11 resistor and a 
0.01 uF capacitor to one side of the 
vertical deflection coils, or 'yoke' as 
they are called in this diagram. The 
point to which the capacitor con- 
nects goes highly positive during 
the vertical flyback, so you get ver- 
tical flyback blanking this time. The 
circuit is a bit more complicated 
than the horizontal blanking circuit 
because, instead of one resistor, it 
uses one resistor and one 
capacitor!" (Fig.3(b).) 

CONTRAST CIRCUIT 
"Stap me," said Dick, catching 

Smithy's enthusiasm. "This circuit 
really is cut to the bone. There's 
only one other thing that puzzles me 
now." 

"Dear, oh dear," sighed Smithy. 
APRIL, 1980 
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Fig. 4 (a). Basically, the contrast control varies the signal base 
current in the video output transistor by providing varying 
resistance between the signal input and the base. However, the 
feedback circuit from collector to base also affects the perfor- 

mance of the circuit 
(b) Classic inverting amplifier circuit with series input 

resistance and resistive feedback 
(c). Assuming infinite base input impedance the circuit of (a) 
can be reduced to the form shown here. The 21.8k Ll resistor is 

given by the 6.8k fl and 15k 11 resistors in series 
(d). Theoretical when the contrast control inserts 
maximum resistance into circuit. In practice, the transistor in- 
put impedance will cause the gain figures to differ considerably 
from those shown here, but the effect illustrated will 
nevertheless have a significant influence on circuit perfor- 

mance 

"When you start with your 
questions you never know when to 
stop." 

"It's that contrast control circuit," 
said Dick. "All it seems to consist of 
is a 2k fl pot in series with the input 
to the base of the video output tran- 
sistor." (Fig.4(a).) 

"That's virtually all that it is," 
replied Smithy, "although things are 
a little more sophisticated than that. 
At first sight, the contrast control 
merely varies the video signal 
voltage applied between the base 
and the emitter of the transistor. 
Speaking in very general terms, the 
input impedance at the transistor 
base will be of the order of several 
hundred ohms, with the result that, 
as the resistance inserted by the 
contrast control pot decreases, the 
signal voltage between the tran- 
sistor base and emitter increases. 
But there's a secondary circuit 
which affects the issue to a small 
but significant extent." 

"Secondary circuit? Where?" 
"There's a negative feedback cir- 

cuit from the video output transistor 

Vout 

collector back to the base and it's 
given by the 15k fl and 6.8k fl 
resistors in series. You'll see that 
there's a 1 5pF capacitor between 
the junction of these resistors and 
chassis. This capacitor reduces the 
level of negative feedback at the 
higher video frequencies so that a 

boost is given to these higher fre- 
quencies. High frequency boost 
arrangements are normal in video 
amplifiers, and they overcome high 
frequency losses due to stray 
capacitances to chassis. But there's 
another little matter here." 

"What's that?" 
"If you assume that the input im- 

pedance of the video output tran- 
sistor is high you have a classic in- 
verting amplifier circuit with feed- 
back resistor and series input 
resistor. Like this." 

Smithy took out a pen and 
scribbled out the circuit on his note- 
pad. (Fig.4(b).) 

"In that circuit," commented 
Dick, "the voltage gain is equal to 
the feedback resistance divided by 
the input series resistance, isn't it?" 
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"It is," confirmed Smithy. "Just 
for the fun of it, let's see what the 
gain of the video output transistor 
would be at different contrast con- 
trol settings under the assumption 
that there is a high input impedance 
at the transistor base. We can forget 
the 1 5pF capacitor for this exercise, 
as it will have little effect on the 

lower video frequencies, whereupon 
we can say that the feedback 
resistance is 21.8k fl. When the 
contrast control inserts zero 
resistance the series input 
resistance will be 390 CI. So that 
the voltage gain will be 21.8kLI 
divided by 390 Cl." 

Smithy scribbled the figures on 

his note -pad and carried out the 

calculation. (Fig.4(c).) 
"That gives a voltage gain of 

about 56 times," he continued. 
"Now, when the contrast control in- 

serts all its resistance into circuit the 

gain will be 21.8k fl divided by 

2,39Oí1. Let's see what that is." 
Smithy made a further calcula- 

tion. (Fig.4(d).) 
What's the result?" 
"The voltage gain," replied 

Smithy, "is about 9 times. In prac- 
tice the actual gain figures at the 

two contrast control settings will be 

considerably different from these 

calculated ones, because we have 

been ignoring the low input im- 
pedance of the transistor. 
Nevertheless, the effect of an inver- 

ting amplifier with feedback resistor 
is still present, and it will have a 

significant bearing on the actual 
performance of this video output 
stage and its contrast control." 

Smithy turned and beamed 
silently at his assistant. Dick shifted 
uncertainly under Smithy's steady 
gaze. 

"Well, that's great," he said un- 

comfortably. 
"No more questions?" 
"None that I can think of." 
"Good, then we'll have a stab at 

fixing this set! Seeing that you're 
over here you might as well help me 

find the fault. With a bit of luck it 
shouldn't take too long. To start off, 
you could get the set back off so 

that we can get at the printed 
board." 

FAULT FINDING 
Dick soon had the receiver ready 

for checking whilst Smithy studied 
the circuit diagram. The Serviceman 
then switched on the receiver, 
switched his testmeter to a high 
volts range and clipped its negative 
lead to the receiver chassis. 

"Since we're getting a sound 
signal," he stated briskly, "I'm going 
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Fig. 5 (a) Smithy first confirmed that a correct supply voltage 
was available for the video output transistor 

(b). Next to be checked was the transistor collector voltage 

(c). He followed this by measuring the voltage at the emitter 
(d). The clincher! The voltage reading at the video output tran- 

sistor base led him directly to the fault in the receiver 

to make a guess that the first 
video transistor is all right, and I'll 
concentrate on the video output 
transistor. Voltage checks first. I'm 
going to put the positive test prod of 
the meter on the top end of the 
6.8kí1 collector load resistor. You 
tell me what voltage I get." 

Smithy examined the receiver 
printed board and then carefully 
placed the meter prod on the 
resistor lead -out. (Fig. 5(a).) 

"You're getting a voltage," said 
Dick, "of about 110 volts." 

"Good," said Smithy. "So there is 

a supply voltage for the output 
stage. Transistor collector next!" 

Smithy moved his test prod. (Fig. 

5(b).) 
"The meter," called out Dick, 

frowning down at its scale, "says 85 
volts." 

"Humph," grunted Smithy.."That 
seems rather high. Let's try the tran- 
sistor emitter." 

RADIO 

He applied the prod to the video 
output transistor emitter. Dick 
selected a lower voltage range on 
the meter. (Fig. 5(c).) 

"The meter is reading almost ex- 
actly 1.8 volts." 

"And that," said Smithy, "seems 
to me to be a bit low. I'll try the base 
next." 

He once more applied the test 
prod to the board. (Fig. 5(d).) 

"1.8 volts again." 
A gleam of elation appeared in 

Smithy's eyes. 
"You're sure?" 
"Of course I'm sure," responded 

Dick indignantly. "Blimey, I may not 
be so hot on theory but at least I 

can read a meter!" 
To Dick's utter astonishment, 

Smithy burst into song. 
"The rain in Spain," carolled 

Smithy exultantly, "falls mainly on 

the plain!" 
Dick moved away uneasily. 
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"We've got it," sang Smithy hap- 
pily, "I think we've got it!" 

"Blow me, Smithy," asked the 
alarmed Dick, "have you fallen out 
of your tree, or something?" 

"Don't worry," grinned Smithy. 
"I'm just exceptionally pleased at 
having located the fault in this set 
so very quickly." 

"Well, I wish you'd give me a bit 
of warning before you do things like 
that. Stap me, you nearly gave me 
heart failure suddenly singing away 
like that! And what do you mean - 
we've got it?" 

"We've got the fault," chortled 
Smithy happily. "The voltage 
reading on the transistor base 
should have been 0.6 volt higher 
than the reading on its emitter. But 
it wasn't. It was precisely the same. 
So, assuming that there are no 
shorts across the circuit print or 
anything silly like that, there are 
pretty well only two things that can 
be wrong. Either we've got a short- 
circuit between the base and 
emitter of the output transistor, or 
we've got a short-circuit across the 
emitter and collector of the blanker 
transistor. In either case the output 
transistor will not be able to amplify 
the video signal passed to its base. 
Also, it will be passing zero collector 
current." 

"But the reading on its collector 
was lower than that of the 108 volt 
supply rail. There must have been 
some current in the collector load 
resistor." 

"The collector voltage still wasn't 
as low as it would have been if the 
transistor had been passing collec- 

tor current. With zero collector 
current, there is still a current path 
to the negative rail from the bottom 
of the 6.8k n collector load resistor. 
The path is through the 15k Q 
resistor, the lower 6.8k fl resistor, 
the short-circuit which is causing 
the fault and the 39011 resistor at 
the bottom. It was that current 
which caused the bottom of the 
6.8k Q load resistor to be below the 
potential of the 108 volt rail, and 
not any transistor collector current." 

FAULTY TRANSISTOR 
It turned out that it was the 

blanker transistor which had 
become short-circuit. After a check 
through the Workshop copy of the 
invaluable Tower's International 
Transistor Selector, Smithy was 
soon able to find a suitable replace- 
ment for the Japanese transistor 
type employed in the receiver. 
When it had been connected into 
the receiver circuit, the set 
reproduced an excellent picture. 

"Another one done," commented 
Smithy cheerfully as Dick replaced 
the back on the television receiver 
cabinet. "Nice one, too." 

To Dick's relief, there were no 
further observations that day from 
the Serviceman concerning the 
proclivity of Spanish clouds to con- 
centrate over level terrain. Indeed, 
Smithy's refrain about the rain did 
not entertain but caused strain and 
pain, went against the grain and did 
nothing to retain, sustain or main- 
tain the normally sane and mundane 
atmosphere of their domain. 

And you can say that again. in 
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5,: 67p; S0239 UHF Socket panel mtd. 
60p; 5+: 50p; Nicad rechargeables 
p'iysically equiv. to zinc -carbon types: AAA 
(U16) £1.80; AA(U7) £1.30; C(U11) £3.35; 
PP3 £5.55. Any 5+: less 10%. Any 10+ less 
2.) 

We stock V.H.F. & U.H.F. mobile aerials. 
s.a.e. details. 

Access - Barclaycard 
PRICES INCLUDE UK POST, PACKING & VAT 

Mail order only Sole Address: 
GAREX ELECTRONICS 

7 NORVIC ROAD, MARSWORTH. 
THING, HERTS HP23 4LS 

Cheddington (STD 02961 668684 

MORSE MADE 
EASY 

BY THE G3HSC 
RHYTHM METHOD! 

These courses which have been sold for 
over 25 years, have been proved many times 
to be the fastest method of learning Morse. 
You start right away by learning the sounds 
of the various letters, numbers, etc., as you 
will in fact use them. Not a series of dots and 
dashes which later you will have to translkate 
into letters and words. 
Using scientifically prepared 3 speed records 
you automatically learn to recognise the 
code, RHYTHM without translating. You 
can't help it. ICs as easy as learning a tune 
18 WPM in 4 weeks guaranteed. 
The Complete Course consists of three 
records as well as instruction books, 
For Complete Course send £5.50 (overseas 
mail £3.50 extra). 

THE G3HSC MORSE CENTRE 
S. Bennett, (Box 8), 45 Green Lane, 

Purley, Surrey. 

Name 

Address 
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TV 
FAULT FINDING 
MANUAL for 
405/625 LINES 

/4« ïâ^ _ - . .. : x . 
.) = 

ar ar ( 
._n . ' 

6 . i . u . . ei 

£1 .20 
P. & P. 27p 

REVISED & ENLARGED 

EDITED BY J. R. DAVIES 

132 pages 
Over 100 illustrations, including 60 photographs 
of a television screen after the appropriate faults 
have been deliberately introduced. 

Comprehensive Fault Finding Guide cross- 
referenced to methods of fault rectification des- 
cribed at greater length in the text. 

UNDERSTANDING 
TELEVISION 

by 

J. R. DAVIES 

Over 500 pages 
300 diagrams 

£3.95 
P. & P. £1.00 

UNDERSTANDING TELEVISION deals with: 
Principles of 405 line reception 
Principles of 625 line reception 
Nature of the television signal 
Receiver tuner units 
A.F. and video amplifiers 
Deflector coil assemblies 
Automatic gain and contrast control 
Receiver aerials 
The cathode ray tube 
Receiver i.f. amplifiers 
Vertical and horizontal timebases 
Synchronising 
Power supply circuits 
Colour television 
COLOUR TELEVISION -80 page 
comprehensive introduction to 
the subject 

The reader is required to have only a basic 
knowledge of elementary radio principles. The 
treatment is non -mathematical throughout, and 
there is no necessity for any previous experience 
in television whatsoever. At the same time 
UNDERSTANDING TELEVISION is of equal value 
to the established engineer because of the very 
extensive range it covers and the factual inform- 
ation it provides. 

To Data Publications Ltd., 57 Maida Vale, London, W9 1SN 

Please supply the 4th revised edition of TV FAULT FINDING, Data Book No. 5 

Please supply UNDERSTANDING TELEVISION, Data Book No. 17 

I enclose cheque/crossed postal order for (Tick which hook is required) 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 
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SMALL ADVERTISEMENTS 
Rate: 12p per word. Minimum charge £2.00 

Box No. 30p 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 4e held liable in any way for printing errors or. 
omissions, nor can they accept responsibility for. 
the bona fides of Advertisers. Where adver- 
tisements offer any equipment of a transmitting 
nature, readers are reminded that a licence is nor- 
mally required. (Replies to Box Numbers should 
be addressed to: Box No. -, Radio and Elec- 
tronics Constructor, 57 Maida Vale, London, W9 

1 SN. 

METAL DETECTORS £6.90. 100 Mixed components 
£2.50. Lists 15p. Sole Electronics (REC), 37 Stanley 
Street, Ormskirk, Lancs., L39 2DH. 

FOR SALE: Heathkit SB 401 Tx, 80-10 metres SSB/CW, 
200 watts p.e.p. £100. Shure 444 microphone £15. BC 221 
Frequency Meter with power supply and book £25. 
Sinclair PDM 35 Digital Multimeter in case with leads 
£30. CR100 with modifications £20. 500V Megger with 
leather case £5. All are o.n.o. Ed. Hartley, "Byways", 
Chapel Road, Mutford, Beccles, Suffolk, NR34 7UU. 

NEW QUALITY AMPLIFIERS! From £12-£45. 60W 
stereo output. AX60: Vinyl case, fascia, all sockets, con- 
trols, switching, L.E.D. display. I.C. Preamp. F.E.T. 
Drivers. Stabilised power supply. Screened transformer, 
240V a.c. £35. inc. Klifco Electronics, 1 Regent Road, 
Ilkley, West Yorkshire. S.A.E. for leaflet. 

FOR SALE: "Challenge of the Stars" by Patrick Moore and 
David A. Hardy £2.00. "Destroyers' by Antony Preston 
£4.00. Box No. G376. 

FREE! 12" x 6" Veroboard, with first 50 orders for our com- 
pilation pack of components. Hundreds of common and 
exotic use devices plus pcb's, thermistors, etc. This is real- 
ly an offer not to be missed. Send P.O. or cheque for £8.20 
immediately to: R. E. Norman, Portbuild Limited, 57 
Amberwood Rise, New Malden, Surrey. Or send s.a.e. for 
list. 

ANY REQUESTED SERVICE SHEET £1 (Plus large 
s.a.e.). Full repair data any named TV £5.50 (with circuits, 
layouts, £7). Large s.a.e. brings newsletter, bargains, etc. 
Ausrec, 76 Church Street, Larkhall, Lanarkshire, ML9 
1HE. 

COLLECTORS' ITEMS. Nearly 50 copies of Radio Socie- 
ty of Great Britain's Bulletins covering period 1945 to 
1949. In reasonable condition. Offers to: Box No. -G377. 

INTERESTED IN RTTY? You should find the "RTTY 
Journal" of interest. Published in California, U.S.A., it 
gives a wide outlook on the current RTTY scene; RTTY- 
DX; DXCC Honour Roll; VHF RTTY news; and up to 
date technical articles are included. Specimen copies 35p 
from: The Subscription Manager, RTTY Journal, 21 
Romany Road, Oulton Broad, Lowestoft, Suffolk, NR32 
3PJ. 

OSCILLOSCOPE FOR £12. Easy build converter plugs 
into TV aerial socket and converts to large screen os- 
cilloscope. Components cost approx £12. Circuit and plans 
£3. Kerr, 27 Coles Road, Milton, Cambridge, CB4 4BL. 

200 MIXED COMPONENTS £3.50. Money refunded if 
not satisfied. Send S.A.E. for list of our other bargain 
packs. Servio Radio, Dept. REl, 156-158 Merton Road, 
Wimbledon, London SW19 lEG. 

(Continued on page 509) 

Wilmslow 
Audio 

THE firm for speakers! 

SEND 30p FOR THE WORLDS BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS 
KITS, CROSSOVERS ETC. AND DISCOUNT 

PRICE LIST 

AUDAX .AUDIOMASTER .BAKER *BOWERS & 
WILKINS CASTLE CELESTION 

CHARTWELL COLES DALESFORD 
DECCA EMI *EAGLE ELAC FANE 

GAUSS GOODMANS I.M.F. 
ISOPON JR *JORDAN WATTS KEF 

LEAK LOWTHER MCKENZIE MONITOR 
AUDIO *PEERLESS RADFORD RAM 

RICHARD ALLAN *SEAS .STAG .TANNOY 
VIDEOTONEWHARFEDALEYAMAHA 

SHACKMAN .TANGENT 

WILMSLOW AUDIO DEPT REC 

SWAN WORKS, BANK SQUARE, WILMSLOW 
CHESHIRE SK9 1HF 

Discount HiFi Etc. at 5 Swan Street 
Tel: 0625-529599 for Speakers, 0625-526213 for HiFi 

SOME THINGS 
YOU CAN 

DO WITHOUT ... 
but the 
HOME RADIO 
CATALOGUE 
is Top Priority for 
every constructor 

About 2,500 items clearly listed and indexed. 
Profusely illustrated throughout. 
128 A-4 size pages, bound in full -colour cover. 
Bargain list of unrepeatable offers included free. 
Catalogue contains details of simple Credit Scheme. 

HOME RADIO (Components) LTD. 
Dept. RC., P.O. Box 92, 215 London Road, Mitcham, Surrey 

Phone, 01-648 8422 

Please write your Name and Address in block capitals 

NAME 

ADDRESS 

HOME RADIO (Components) LTD., Dept. RC 
P.O. Box 92, 215 London Road, Mitcham, Surrey 

Regd. No. 912966, London I 
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THE MODERN BOOK CO 

UNDERSTANDING MICROPROCESSORS Texas Ins. £4.25 

For the newcomer to Microprocessors. An in-depth look at the magic of the solid-state chips that are affecting our lives. 
Written in everyday language. Ideal for self -paced individualised learning. 

ELECTRONIC PROJECTS IN THE 
HOME 
by O. Bishop Price £2.50 
ELECTRONIC PROJECTS IN AUDIO 
by R. A. Penfold Price £2.50 
OP -AMPS THEIR PRINCIPLES & APPL. 
by J. 8. Dance Price £2.50 
PRINTED CIRCUIT ASSEMBLY 
by M. J. Hughes Price £2.10 
ELECTRONIC SECURITY DEVICES 
by R. A. Penfold Price £1.65 
UNDERSTANDING DIGITAL 
ELECTRONICS 
by Texas Inst. Price £4.00 
UNDERSTANDING MICRO- 
PROCESSORS 
by Motorola Price £4.30 
THE FIRST BK OF MICROCOMPUTERS 
by R. Moody Price £3.35. 
HOW TO BUILD YOUR OWN SOLID 
STATE OSCILLOSCOPE 
by F. G. Rayer Price £1.70 
THE OSCILLOSCOPE IN USE 
by I. R. Sinclair Price £2.85 

THEORY & PRACTICE OF MODEL 
RADIO CONTROL 
by P. Newell Price £4.50 

REPAIRING POCKET TRANSISTOR 
RADIOS 
by I. R. Sinclair Price £2.55 
MAKING & REPAIRING TRANSISTOR 
RADIOS 
by W. Oliver Price £2.30 
WORLD RADIO TV HANDBOOK 
by J. M. Frost Price £9.25 

PROJECTS IN RADIO & ELECTRONICS 
by I. R. Sinclair Price £2.50 

ELECTRONIC PROJECTS IN THE HOME 
by O. Bishop Price £2.50 

SIMPLE CIRCUIT BUILDING 
by P. C. Graham Price £2.20 

110 SEMICONDUCTOR PROJECTS 
FOR THE HOME CONSTRUCTOR 
by R. M. Marston Price £3.20 

HAM RADIO 
by K. Ullyett Price £5.00 

UNDERSTANDING SOLID-STATE 
ELECTRONICS 
by Texas Inst. Price £1.80 

A SIMPLE GUIDE TO HOME 
COMPUTERS 
by S. Ditlea Price £4.00 

HOW TO BUILD A COMPUTER - 
CONTROLLED ROBOT 
by T. Loofbourrow Price £5.30 

THE CATHODE-RAY OSCILLOSCOPE 
& ITS USE 
by G. N. Patchett Price £4.00 

HOW TO GET THE BEST OUT OF 
YOUR TAPE RECORDER 
by P. J. Guy Price £1.90 

A GUIDE TO AMATEUR RADIO 
by P. Hawker Price £1.70 

RADIO CONSTRUCTION FOR 
AMATEURS 
by R. H. Warring Price £2.80 
MAKING TRANSISTOR RADIOS A 
BEGINNER'S GUIDE 
by R. H. Warring Price £2.90. 

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

19-21 PRAED STREET (Dept RC) LONDON W2 INP 
Telephone: 01-402 9176 

SELF BINDER 
for "Radio & Electronics Constructor" 

The "CORDEX" Patent Self -Binding Case will keep 
your issues in mint condition. Copies can be 
inserted or removed with the greatest of ease. Rich 
maroon finish, gold lettering on spine. 

Specially constructed Binding Cords are made from Super 
Linen of great strength, very hard twisted and twice doubled. 
They are attached to strong RUSTLESS Springs under ten- 
sion, and the method adopted ensures PERMANENT 
RESILIENCE of the Cords. Any slack that may develop is im- 
mediately compensated for and the Cords will always re- 
main taut and strong. It is impossible to overstretch the 
springs, as a safety check device is fitted to each. 

PRICE £2.25 
Available only from:- 

including VAT. P.&P. 50p 

Data Publications Ltd. 57 Maida Vale, London W9 1SN 
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SMALL ADVERTISEMENTS 

(Continued from page 5071 

FOR SALE: Arac 102 receiver 28-30MHz and 144-146MHz. 
AM-FM-C'W-SSB. 12V d.c. Excellent condition. £85.00 
o.n.o. G21TK, 21 Romany Road, Oulton Broad, Lowestoft, 
Suffolk. 

CATHODE RAY TUBES. Surplus types, 09J, CV2750, 
946A, CV1596, CV1391 £5 each. VCR138 £6 each. Large 
data display Brimar, V4167/LG/L4 £15. Tektronix T5021 - 
P2 £15. CD1016 dual beam 5MHz scopes £90. AP'f506 
power supplies 200-500V, 6.3V at 10A, excellent condition 
£30. Solartron CD711S scope, requires e.h.t. xFr 
w/manual £20. 12AP7A Radar tube £10. Transformers 2 x 
6.3V at 20A £8 each. Airmec crystal osc.213 £5. Loads of 
other surplus equipment! Box No. G387. 

THE RADIO AMATEUR INVALID & BEDFAST 
CLUB is a well established Society providing facilities for 
the physically handicapped to enjoy the hobby of Amateur 
Radio. Please become a supporter of this worthy cause. 
Details from the Hon. Secretary, Mrs. F. E. Woolley, 9 
Rannoch Court, Adelaide Road, Surbiton, Surrey, KT6 
4TE. 

INGENIOUS GAMES to distract and tantalise - and to 
construct. Three original designs by me in kit form, pocket 
sized with a top quality finish to grace your coffee table 
and deceive your friends. From £4.25 to £5.25. Send s.a.e. 
for details of all three to: H. S. Houston, 12 Harlech 
Avenue, Leeds 11, Yorkshire. 

FOR SALE: Wide angle 9.5mm cine equipment: camera, 
projector, screen, etc. Also several other 9.5mm cine 
cameras. S.A.R. for details. Box No. G388. 

CUSTOM ENGRAVED FASCIAS for your projects in 
brushed aluminium, bronze, brass and a wide range of 
colours. Send your requirements. We do the rest. Male, 
159 Victoria Road, Swindon, Wilts., SN1 3DA. 

INTERESTED IN OSCAR? Then join AMSAT-UK. 
Newsletters, OSCAR NEWS Journal, prediction charts, 
etc. Details of membership from: Ron Broadbent, G3AAj, 
94 Herongate Road, Wanstead Park, London, E12 5EQ. 

ENTIRE SHACK CLEARANCE: Resistors, condensers, 
transistors, printed panels, variacs, transformers, valves 
etc. For details please telephone Surfleet (077-585) 517. 
Evenings only. 

FOR SALE: Sinclair MK14 mini -microprocessor with 
power supply. E45.00 o.n.o. Box G389. 

POS'T'AL ADVERTISING? This is the Holborn Service. 
Mailing lists, addressing, enclosing, wrapping, facsimile 
letters, automatic typing, copy service, campaign plan- 
ning, design and artwork, printing and stationery. Please 
ask for price list. - The Holborn Direct Mail Company, 
Capacity House, 2-6 Rothsay Street, Tower Bridge Road, 
London, S.E.1. Telephone: 01-407 6444. 

WANTED: Service manual, circuit of Hallicrafters SX28 
receiver. Buy, borrow or copy. All expenses refunded. 
Maddocks. 70 Kings Road, Southsea, Hants. Telephone:. 
Portsmouth 29129. 

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 SW Ls, 
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., £6.01) per annum. (U.K. and British Com- 
monwealth), overseas $12.00. Secretary ISWL, 1 Grove 
Road, Lydney, Glos., GL15 5JE. 

(Continued on page 511) I!S 

V/S1 

PLEASE 
QUOTE 
YOUR 
NUMBER 
WHEN 
ORDERING 

he MIGHTYMTDGETS 
S R B SOLDERING 

IRONS AND ACCESSORIES 
18 WATT IRON 
FITTED WITH NO.20 BIT 
AVAILABLE IN, 12V 110 V.or240V 

SPARE BITS 
ST NIS 

LDER: SAYBIT 20' 

LOWMELT 
IO'" 

7 
LGDESOLDERING BIT IEI04 

eaPemuiim. 
POSTAGE 

Ca 

4.43 26° 
52° 

BIT SIZES: 

5 
160° 

12' 

NO.19(1.5mm) NO.20(3mm) 
NO.21(4.5mm) N0.22(emm) 

From your Local Dealer or Direct from Manufacturers 

Si R 
LIMITED 

86-88 UNION ST. PLYMOUTH PLI 3HG 
Tel: 0752 65011 TRADE ENQUIRIES WELCOME 

MEMOIRS' 

A CAREER IN RADIO 
Start training today and make sure you are qualified to take ad- 
vantage of the many opportunities open to the trained person. 
ICS can further your technical knowledge and provide the 
specialist training so essential to success. 

ICS, the world's most experienced home study college, has 
helped thousands of ambitious men to move up into higher paid 
jobs - they can do the same for you. 

Fill in the coupon below and find out how! 
There is a wide range of courses to choose from, including: 

CITY & GUILDS CERTIFICATES 
Telecommunications Technicians' 
Radio Ty Electronics Technicians' 
Electrical Installations Technicians' 
Electrical Installation Work 
Radio Amateurs' 
MPT Radio Communications Cert 
EXAMINATION STUDENTS - 
GUARANTEED COACHING 
UNTIL SUCCESSFUL 

TECHNICAL TRAINING 
ICS offer a wide choice of non -exam 
courses designed to equip you for a 

better job in your particular branch of 
electronics, including: 
Electronic Engineering & 

Maintenance 
Computer Engineering/Programming 
Radio, TV & Audio Engineering 

& Servicing 
Electrical Engineering Installations 

& Contracting 

COLOUR TV SERVICING 
Technicians trained in TV Servicing are in constant demand. Learn all the 

techniques you need to service Colour and Mono TV sets through new home 

study course approved by leading manufacturer. 

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS 

I am interested in 

Name Age 

Address 

Occupation 

Accredited 
by CACC 

Member of 
ABCC 

To 
International Correspondence Schools 
Dept 1278, Intertext House, LONDON 
SW8 4UJ or phone 01-822 9911 lanytime) 

IBM Mall. 
APRIL, 1980 509 

www.americanradiohistory.com



SMALL ADVERTISEMENTS 
Use this form for your small advertisement 

To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W91 SN 
issue of RADIO & ELECTRONICS CONSTRUCTOR Please insert the following advertisement in the 

15 words at 12p 
=£1.80 

ALL WORDING 
IN 

BLOCK LETTERS 
PLEASE 

I enclose remittance (being payment at 12p a word. MINIMUM £2.00. 
Box Number, if required, 30p extra. 

NAME 
ADDRESS 

Copy to be received four weeks prior to publication. 
Published on the 3rd of every month, forward dated. 

REVOR OPTICAL & 
TECHNICAL 

6 SICILIAN AVENUE 
LONDON W.C.1 

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. 

CALLERS WELCOME 
(Subject to price ruling at the time of issue) 

£14.91 
POST 
FREE 

LEARN 

ELECTRONICS WITHOUT SOLDER 
Build electronic 
circuits without solder 
on a Roden S -Dec. 
This has built-in 
contacts and holes into 
which you plug your 
components.Suitable 
for all ages.Can be used 
time after time. Ideal gift for 
students or experimenters.Full 
instructions and 2 circuit diagrams 
with each S -Dec. 
Send cheque or P.0. to - 
Roden Products,Dep R 8 EC 
High March. Daventry.Northants, NN11 40E. 

BUILD YOUR OWN 
P.A., GROUP & DISCO SPEAKERS by R. F. C. Stephens 

Save money with this practical guide. Plans for 17 different 
designs. Line source, I.B., Horn and Reflex types, for 8"-18" drive 
units. £3.95 post free ($8 overseas). 

THE INFRA -BASS LOUDSPEAKER by G. Holliman 
(full constructional details for versions using 15", 12" and 10 drive units.) £2.95 post free ($6 overseas). 

THE DALESFORD SPEAKER BOOK by R. F. C. Stephens 
This book is a must for the keen home constructor. Latest tech- nology DIY designs. Plans for I.B., and Reflex designs for 10-100 watts. Also unusual centre -bass system. f2.20 post free ($5 over- 
seas). 

VAN KAREN PUBLISHING 
5 Swan Street, Wilmslow, Cheshire 
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SMALL ADVERTISEMENTS 

(Continued from page 509) 

WANTED: FAX equipment, manuals, service sheets, etc. 
G2UK, 21 Romany Road, Oulton Broad, Lowestoft, Suf- 
folk. NR32 3PJ. 

BOOKS TO CLEAR. "Solid State Design for the Radio 
Amateur", ARRL. £3.50. "The Radio Amateur's Hand- 
book" by Frederick Collins, £3.00. "Computers for the 
Amateur Constructor" by R. H. Warring, 50p. "Amateur 
Radio Antennas" by Harry Hooton, £1.00. "Ham Antenna 
Construction Projects" by J. A. Stanley,75p. "Ham 
RTTY" by W2NSD, 50p. "The New RTY Handbook" 
by Byron Kretzman, £1.00. "R'l'Y'Y from A to Z" by 
Durward J. Tucker, £1.00. "All about Cubical quad 
Antennas" by W6SAI, £1.00. "Guide to Astronomy by 
,James Muirden, 40p. "Astronomy" by David Evans, 
£1.25. "Atomic Radiation & Life', Pelican Books, 40p. 
Box No. G390. 

CONSTRUCT METAL DETECTORS: 1. £120 pulse dis- 
criminator (£12 construction cost). 2. £60 model (£6 con - 
/cost). 3. £30 BFO (£3 con/cost). For all three together, 
written guaranteed d.i.y. plans, send £2. (Dept. RC), J. 
Lucas, 2 College Road, Grays, Essex. (Established 1973). 

FOR SALE: 50 2W zeners £1.00. Switch cleaner £1.00. 
1N4007 diodes '7p. Reed relay inserts 25p. Miniature 
relays 25p. L.E.D.'s 10p. Fuseholders lop. Electronic 
shooting game £5.00. Electronic blackjack game £6.00. 
Radio control car £7.50. Voice controlled ladybird toy 
£15.00. J. Fulton, Derrynaseer, Dromore, Co. Tyrone, N. 
Ireland. 

PERSONAL 
JANE SCOTT FOR GENUINE FRIENDS. Introduc- 

tions to opposite sex with sincerity and thoughtfulness. 
Details free. Stamp to:. Jane Scott, 3/Con North St. 
Quadrant, Brighton, Sussex, BN1 3GJ. 

BROADLANDS RESIDENTIAL CLUB for elderly 
people. Are you recently retired and looking for a home? 
We have a delightful top floor room overlooking Oulton 
Broad, facing south. Write to: The Warden, Broadlands 
Residential Club, Borrow Road, Oulton Broad, Lowestoft, 
Suffolk. 

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk 
Broads, why not help to preserve these beautiful 
waterways. Join the Broads Society and play your part in 
determining Broadlands future. Further details from: - 
The Hon. Membership Secretary, The Broads Society, 
"Icknield," fIilly plantation, Thorpe St. Andrew, 
Norwich, NOR 85S. 

SPONSORS required for exciting scientific project 
Norwich Astronomical Society are building a 30" telescope 
to be housed in a 20" dome of novel design. All labour be- 
ing given by volunteers. Already supported by Industry 
and Commerce in Norfolk. Recreational. Educational. 
You can be involved. Write to: NAS Secretary, 195 White 
Woman Lane, Old Catton, Norwich, Norfolk. 

NEW ELECTRONIC BOOKS 
Build Your Own Transistor Radio £2.25 
TV Trouble Diagnosis Made Easy £2.75 
Electronic Musical Projects £2.30 
Electronic Gadgets for You £2.25 
Transistor Circuits & Servicing £2.25 
555 Timer & Its Applications £2.40 
Electronic Hobby Circuits £2.25 
Simple Crystal Diode Circuits £2.25 
Fascinating I.C. Projects £2.30 
Transistor Receivers Self -Constructor £3.10 
Build Your Own Digital Clock £2.75 
Cassette Recorders; How They Work; Care & Repair £5.95 
Build a 2 -Band Silicon Transistor Radio £2.30 
Pictorial Guide to Colour TV Circuit Problems £5.95 

Books postpaid from: 
FINBARR'S LTD., 

15 Boscombe Road, Folkestone. 
MAIL ORDER ONLY 

T&J ELECTRONIC COMPONENTS 
Quality Components - 

Express Service 
COMPONENT PROBLEMS? Do you have problems in obtaining 
a certain component or part? If so let us know, we may be able 
to help. New lines are continually arriving and are not always 
therefore included in our latest lists. 

Cables: Mains cable 3 core rated at 3A 15p, medium weight 
single core microphone 10p, twin figure of "8" lighting flex 6p. 
All prices per metre. 
Electrolytic capacitors: All rated at 63V; 0.47, 1.0, 2.2, 4.7, 
10 9p, 22, 33, 47 11p, 100 20p, 220 24p, 470uF 40p. 
Aerials: Eight section telescopic, length extended 1200mm 
145p, Indoor F.M. aerial, constructed from 300 ohm ribi,..n to 
form a folded diople. With six foot down lead 65p. 
Aluminium boxes: Complete with lid; 3" x 2" x 1" 50p, 4" x 
21" x 11" 71p, 4" x 4" x 1+" 71p. Many others in stock. 
Fuse holders: Panel mounting for 11" fuses 24p, for 20mm 
17p, In line car 10p. Fuses; 250mA, 500mA, 1, 2, 5A 11" 6p, 
20mm 5p. 
P.C.B. KIT: Comprehensive kit includes the following; etching 
dish, ferric chloride, Dalo etch resist pen, drill, 100 sq ins of 
copper clad board, set of p.c.b. transfers, instructions. £5.25 + 
65p p&p. All parts available separately. 
Insulating tape: '-4" wide x approx 15 feet long 12p per roll. 
Colours; Black, Brown, Blue, White, Yellow, Red and Green. 
Insulating kits (semiconductors): T03, T066, T0220 5p each. 

All previously advertised items are still available. We also 
stock hardware, semiconductors, plugs and sockets. In fact too 
much to list here. Please send 30p in stamps for our full lists. 

Mail order only. All prices include VAT. Please add 30p for 
postage. Same day service on all orders. SAE with enquires 
please. 

98 Burrow Road, Chigwell, Essex IG7 4HB. 

MARCO TRADING 
To obtain a free copy of our 35 page list simply send a 20p postage 

stamp or a large SAE. This advertisement shows only a part of our range. 
(Our new list includes Tents. Electrolytic", Disc ceramics. etc.) 

400m/w ZENER DIODES Low Price 
3V6 3V9 4V3. 4V7 5V1. 5V6. BV2 6V8 7V5 8V2. 9V1. 10V. 11V 12V 

13v í3V5 t5V. 16V 18V 20V 22V. 24V 27V 30V. 33V. 
Price. Op sect, 100 any mix 1[6.00 

RESISTORS 
40°C, .W @ 70°C 5% toi., 

2.2 St. 
to 2M2, E24 2p each. 
Resistor Pack - 10 each value 
1730 resistors) f8.00. 

1 watt 
ZENER DIODES 

3V3 m 200V Full range 
Pnrn 15p each 100 any mi. £12.50 

8 OIL top 22 OIL 23p 
14 DIL 13p 24 DIL 24p 
16 OIL 16p 28 OIL 20p 
18 OIL 18p 40 OIL 40o 
20 DIL 22p 

VEROBOARD 
(Copper Clad) 

Sire Inch 0-1" 0.15 
2 5 , 1 20t, N/A 
2 5 . 5 55p 560 
2.5x375 46e 50p 
Vero Wiring Per: Including spool of 

wire C2.84 

CONNECTING CABLE 
Black Blue Green Grey Orange Pink. 
Red WMta Voilez Yellow. Brown 
Singles 5p per metre 
7!02mm Sp ner metre 
16,0 2mm Sr, 0e, metre 

SUB. MIN. TOGGLE SWITCHES 
SPST - 70p 
SPDT - 78p 
DPDT - 82p 
DPDT - 90p 
IC-OFF) 

BRIDGE RECTIFIERS 
50V 32p 
400V 43p 
800V 58p 

2 nAn,t, 50V 315e 
100V 420 

400V 50p 
6OAmp 50V 70p 

200V 78p 
400V 1351, 

0.1W SUB. MINIATURE 
PRE-SETS 

1000 to 1 Meg Vertical or Hori:ontel 
Price Op each. 100 any mix f4.50 

LINEAR IC's 
CA3018 .. 87p AY11313 £6.60 
CA3035 .C2.30 AY51224A f2.50 
CA3046 .. 70p AY51230 £4.40 
CA3048 .02.18 AY58100 £5.80 
AY 10212 £6.80 
Full range of Panel Meters available 

£8.25 each 

SPECIAL OFFERS 
Power Amplifier Sanyo STK015 Brand New Full Spec etc. 10 Watts into 811. 

Free spec sheet with every order. Our price: £2.50 each. 
Radio Spares Edge Meter Type MR100 1259-562). All new and booed. RS 
price over f400 each. Our price: £2.60 each. 

Send your orders to: 
DEPT. DP12, MARCO TRADING, THE OLD SCHOOL, 
EDSTASTON, Nr. WEM, SHROPSHIRE SY4 5RJ 

Tel: Whixall (094872) 484/465 
Piru>. ,rod 2.5p ppslage and packing to each order and add 15% VAT to your total order. Export 
add NO VAT but add postage An' Sea at cost 
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RADIO & ELECTRONICS CONSTRUCTOR 
Single Copies 

Price 55p each, p&p 18p 
Issue(s) required 

Annual Subscription 
Price £8.50 inland, £9.50 overseas (including Eire) 

post free, commence with 
Bound Volumes: 

Vol. 27. August 
Vol. 28. August 
Vol. 29. August 
Vol. 30. August 
Vol. 31. August 
Vol. 32. September 1978 to August 

1973 to July 
1974 to July 
1975 to July 
1976 to July 
1977 to August 

issue 

1974 Price £3.00, post & pkg £1.30 
1975 Price £3.20, post & pkg £1.30 
1976 Price £3.50, post & pkg £1.30 
1977 Price £3.70, post & pkg £1.30 
1978 Price £5.20, post & pkg £1.30 
1979 Price £5.50, post & pkg £1.30 

CORDEX SELF -BINDERS 
With title, 'RADIO & ELECTRONICS CONSTRUCTOR' on spine, 

maroon only 
With no title on spine, maroon 
VVith no title on spine, green 

Price £2.25, post & 
Price £2.25, post & 
Price £2.25, post & 

pkg 50p 
pkg 50p 
pkg 50p 

Prices include V.A.T. 

DATA BOOK SERIES 
DB5 TV Fault Finding, 132 pages Price £1.20, P. & P. 27p 
DB6 Radio Amateur Operator's Handbook, 

New edition in course of preparation 
DB17 Understanding Television, 504 pages Price £3.95, P. & P.£1.00 
DB19 Simple Short Wave Receivers Price 80p, P. & P. 27p 

140 pages 

STRIP -FIX PLASTIC PANEL SIGNS 
Set 3: Wording - White -- 6 sheets 
Set 4: Wording Black 6 sheets 
Set 5: Dials 6 sheets 

Price £1.50, P. & P. 11p 
Price £1.50, P. & P. 11p 
Price £1.50, P. & P. 11p 

Prices include V.A.T. 
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 Maids Vale, London W9 1SN 

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS 
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