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SEIKO MEMORY 
BANK 
Calendar watch M354 
Hours. mins .• secs. 
'Month. day, date in 
12 or 24 hour format 
all indicated continuously. 
Monthly calendar display 
month. year and all dates 
for any selected month over 
80 year period. 
Memory bank function. 
Any desired dates up to 1 1 
can be stored in advanced. 
2 year battery life. 
Water resistant. 
Metac Price 

£79.50 M11 

CASIO CHRONO 
95QS-3LB 
Stainless steel case, 
water resistant to 66 feet. 
Hours. mins, secs, am/pm, 
year, month. date, day. 
Auto-calendar 
pra-programmed 
until the year 2029. 
12/24 hour. Stopwatch 
function. 
Range 7 hours. 1/ 100 sec. 
(Mode) Net time/lap-time/ 
1 sI-2nd place times. 
Dual time function. 
Accuracy 15 secs per month. 
Battery life approx 4 years. 

£22.95 

BELTIME 
Chronograph 
(9-Functionsl 
Hours, mins. secs. 
day. date. month. 
interchange feature. 
automatic calendar. 
backlight. Net 
time/lap/time. 
Stainless steel bracelet. 
Battery life 1 year. 

£14.95 

MELODY 
Multi Alarm 
Chronograph 

Hours, mins, secs, 
Day, Date, Count-
down alarm, 
Dual time zone, 
1/1 Oath sec 
stopwatch. 
Lap/split time, 
1 st and 2nd place 
times, Melody test 
function. 

£26.95 

M22 

M34 

M30 

SEIKO Alarm 
Chronograph 
With WEEKLY Alarm. 
Hours. mins. secs, month. 
date, day. am/pm. 
Weekly alarm - can be set 
for every day at designated 
time e.g. 6.30 am on Mon. 
Wed and Friday. 
Alarm set time displayed 
above time of day. 
Full stopwatch functions, 
laptime, split etc. 

£89.95 

CASIO LADI ES 
86CL-23B-1 
Elegant slim line. 
Stainless steel bracelet. 
fully adjustable. 
Hour, mins, 10 sec symbol 
second by flash. am/pm. 
Month. date. day. 
Auto-calendar preprogrammed 
for 28th day in FeD. 
Accuracy per month 15 secs. 
Battery life approx 1 5 months. 

£29.95 

BELTIME 

29 Functions 
Hours, mins. secs, 
date. day. 
Alarm, chronograph. 
Light. 
Watch 8 functions. 
Alarm 4 functions. 
chronograph 17 
functions. 
Stainless steel 
bracelet. 

£29.95 

M10 

M23 

M35 

DUAL 
TIME-ALARM 
CHRONOGRAPH 

Incorporating module 
of world fa mouse 

Japanese watch 
manufacture. 
Hours. mins. secs, 
days of week, month, 
day and date, 
24 hour alarm. 
12 hour chronograph, 
1/ 10th secs, 
lap time. 8ack light, 
stainless steel case 
and bracelet. 
Mineral glass, 
Battery hatch, 
long life battery. 

£35.00 M12 

ELECTRONICS 

SEI KO Melody 
Alarm Chronograph 
Chiming Alarm. 
plus chrono. 
Hours, mins. secs. date, 
day, 24 hour alarm, 12 
hour chronograph. 1/ 10th 
secs, laptime, Back light, 
Stainless steel, mineral 
glass. 

METAC PRICE 

£92.95 

CASIO F-200 
Sports Chrono 
Attractive Mans watch 
in black resin with 
mineral glass. 
Hours, mins. secs, am/pm. 
Month. date. 
alpha-numeric day. 
Auto-calendar set 
28th Feb. 
Stopwatch working 
range 1 hour, 
units 1/ 100 sec. Mode, 
Net Time/lap/ time/ 
1st-2nd place times. 
Accuracy approx 15 secs 
per month. 
8a ttery 12 months. 

£14.95 

CASIO F-8C 

---. 
-.:=== 

M19 

M24 

3 Year Battery life. 
Hours, mins. secs, 
am/pm. date, day. 
Auto calendar set 
28th Feb. 
Stopweatch function. 
Accuracy 15 secs per 
month. Battery life 
approx 3 years. 

£9.95 M36 

PICOQUARTZ 
Microprocessor Alarm 
Chronograph 

Multiianguage--dayof 
the week can be set 
to English, French, 
German. Italian or 
Spanish. 
Chime - every full 
hour combined with a 
response signal. 
beeping at every 
pressing of the 
functions. 
Can be switched off. 
12-24 hour format. 
Backlight. 
Chrono - 1. full scale 
chrono with lap. 
counting hours upto 
24 hrs. Mins. secs, 
l / l00th secs. 
Two Alarm systems. 
Two time lones. 

£37.95 M32 

North 8. Midlands metClc & TIME CENTRES 

67 High Street, DAVENTRY 
No rthamptonsh i re 

Telephone: 03272 76545 

SEIKO 
Calculator 
Watch 
Full specification 
calculator with 
memory, plus multi 
function watch. 
Hours, mins, secs, 
day. date. backlight. 
Automatic calendar. 
long life battery. _ ...... -

£99.95 

CASIOALARM 
CHRONO 
81 CS-36B 
Hours, mins. secs, day, 
and also day, month and year 
perpetual automatic calendar. 
1 OOth sec chronograph to 
7 hours. 
Net time/lap/time/ 1 st 
and 2nd place times. User 
optional 12/24 hr display. 24 
Alarm. User optional. 
hourly chime. 
8ackligh t, mineral glass, 
stainless steel. 
Water resistant to 
100ft. 
Battery life approx 4 years. 

£34.95 

M27 

M25 

CASIO CALENDAR 
200 

Stainless steel. 
Hours. mins. 10 second 
symbol. second (by flash), 
am/pm. Month. day. date. 
Auto-calendar set from 
1901 102009. 
Full month calendar display. 
Dual time function. 
Accuracy 10 secs per fl:- .. 

month. Battery life 
appmxlSmonlhs. £59.95 M37 

SEIKO 
CHRONOGRAPH 

Hours, mins. secs 
and day of the week. 
Month date and 
day of the week. 
Stopwatch display-
Hours. mins. secs 
up to 12 hours 
(mins, secs, 1/ 100 secs 
up to 20 minutes). 
lap timing. 
Continuous time 
measurement of two 
competitors. 
Stinlass steel, 
mineral glass. 

£56.00 

South of England 

M33 

327 Edgware Road 
LONDONW.2 

Telephone: (01) 723 4753 

www.americanradiohistory.com



prac_ical 
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ISSUE 875 

I 
uIU.n,,,S LEADING JOURNAL FOR THE RADIO & ElECTRONIC CONSTRUCTOR 

I 
Published by IPC Magazines Ltd., Westover House, West Quay Rd., POOLE, Dorset BH151JG 

I 

QUERIES 
While l.ve will always try to assist readers 
in difficulties with a Practical Wireless 
project, we cannot offer advice on 

to our designs, nor on com-
mercial radio, TV or electronic equipment. 
Please address your letters to the Editor, 
Practic I Wireless, at the above address, 
giving a clear description of the problem 
and a stamped self-addressed 
envelol!le. Only one project per letter please. 

are usually available from 
advertisers. A source will be suggested for 
difficult items. 

SUBSCRIPTIONS 

from "Practical Wireless" Sub-
scriptipn Department, Oakfield House, 
Perrymount Road, Haywards Heath, 
West Sussex RH16 3DH. 

I 
BACK NUMBERS AND BINDERS 
Limited stocks of some recent issues of PW 
are available at 85p each, including post 
and to addresses at home and 
overseas. 

are available (Price £3.75 to UK 
addresses and overseas, including post and 
packing) each accommodating one volume 
of PW.I Please state the year and volume 
number for which the binder is 
required. 

I Send your orders to Post Sales Depart-
ment, llPC Magazines Ltd., Lavington 
House, 25 Lavington Street, London 
SE1 
All prices include VAT where appropriate. 
Please cheques, postal orders, etc., 
payable to IPC Magazines Limited. 

COPYRIGHT 
© IPC Magazines Limited 1980. Copyright 
in all dtawings, photographs and articles 
published in Practical Wireless is fully 

and reproduction or imitation in 
whole or in part is expressly forbidden. 
All reaJonable precautions are taken by 
Practica', Wireless to ensure that the advice 
and data given to readers are reliable. We 
cannot r owever guarantee it and we can-
not accept legal responsibility for it. Prices 
are thosr current as we go to press. 

; Practilal Wireless, January 1980 
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NEWS & VIEWS 
Editorial: Service 
PW Personality: Brian Dance 
News . .. News . .. News . .. 
Special Product Report 

Radat Industries 2301 Function Generator 
Production Lines ... . . . . 

Information on the latest products 
Radio Special Product Report 

KDK FM2016E Synthesised 2m Transceiver 
Letters 

Comments from PW readers 
Kindly Note 

Burglar Alarms, Sep'/Oct. 1979 
Assessing the New RAE 
PW QS L Card Announcement 

FOR OUR CONSTRUCTORS 

Alan Martin 

Arthur Harada 

Model Radio Control-2 . . . . . J. Burchel/ & w. S. Pael 
The transmitter and its construction 

Wideband R F Pre-amplifier M. Taaley & D. Whitfield 
A versatile 20dB "gain-block" 

AF Speech Processor 
Increase your transmitter talk-power 

Burglar Alarms-3 ....... . .. . 
The PW "Parkhurst" microwave motion detector 

GENERAL INTEREST 
Wembley to the Weser .. . .. . . . 

Bringing 1V to the British Forces in Germany 
Reliability in Electronic Circuits 

Considerations for trouble-free operation 
On the Air 

Amateur Bands 
Medium Wave DX 
Short Wave Broadcasts 
VHF Bands . . . . 

E.A. Rule 

P. J. Wales 

. . Jae Bishop 

Ben J. Duncan 

. Eric Dawdeswel/ 
Charles Mol/ay 
Charles Mol/ay 

Ran Ham 

We regret that Hi-Fi Glossary Part 4 has had to be held over 

Our February issue will be published on 4 January 
(for details see page 47) 
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Electronics Design Associates. Dept. PW180 
82 Bath Street. Walsall. WS1 30E. Phone: (0922) 614791 

I ::::,'------------------------------------- I 
I I Phone your order with Access or Barclaycard 

Inc. VAT. and P.P. QUANTITY REO·O. 

X5 KIT £16·95 
I enclose cheque/PO', 101 

£_ - -
Cheque No. __ "iI 

WE STOCK THE PRODUCTS OF 

EAGLE 
WELLER 
DRAPER 

KNIPEX 
SERVISOL 

BARNARD'S 
SPIRALUX & BABANI 

NEWNES 
JAYBEAM 

LlDEN PLASTICS 
GREENPAR 

B. BAMBER 
ELECTRONICS 

5 Station Road, Littleport Cambs. 
Telephone: (0353) 860185 

1980 ELECTRONICS CATALOGUE now 
available price 75p + 20p postage. If you 
send £ 1.55 you will receive our catalogue 
plus six bi-monthly shortform catalogues to 
keep you up to date with prices and special 
offers. 

SINGLE TRACE 
OSCI LLOSCOPE 

• 1 Omv/div • 5M Hz 
• BRITISH 

ST-45 SPECIFICATION 
VERTICAL SYSTEM 
Sensitivity : 10mv/div - 5V/div in 9 CC'i. steps. 
Bandwidth (3d B). DC Coupled: DC - 5M Hz. AC 
Coupled : 5Hz - 5MHz. Risetime: 70nsec. Input 
Impodance: 1 MO +22pf approx. (for all ranges). 500 
for 10mv/div - 50mv/div. Input coupling: AC. GND. 
DC. Max Input vohs: ±400V peak. Accuracy: ± 5%. 
HORIZONTAL SYSTEM 
Timebase speeds:- 50ms/div - in 
15 cal. steps, with x 5 Multiplier to 250m 
sec/div and x 5 to 200n sec/div. 
Externa l - x sensit ivity: lV/ div. Externa l - x 
Bandwidth : 500KHz. Accuracy : ± 5%. 

ACCESSORIES 

£125:00 
SAFGAN 

ST-45 
TRIGGER 
Internal: O.5div 110Hz -
2MHzl. ldiv 12MHz - 5MHzl. 
External: 100mv 110Hz -
2MHzl. 200mv 12MHz -
5MHz l. Bright Line Auto : 
trace free -runs in absence of 
sisnal. Trigger Level : Selects 
triggering point. Trigger (+)ve 
and (-)ve slope selection . 
DISPLAY 
Graticu le : Blue . ruled 8 x ' 0 
diy's 16.4cm x 8cm i. CRT : 
Thor n - Brimar 1.5Kv 
Monoaccelrator/ P3l . 
GENERAL 
Power consumption: 10VA 
approx . Mains Selection : 
200V - 220V - 240V rms 
140Hz - 60Hz), Size : W -
l65mm : H - 2l5mm; D -
300mm. Weight: 10lbs - 4 .5 
kg approx. Case, aluminium 
with black PVC finish and 
black handle: front panel 
white with black control 
knobs. Black feet and tilt-bar. 

Passive Probe switched IX1; REF ; Xl 0) 1 OOM Hz bandwidth £ 11.50 + VAT. 
BNC to 4mm Socket Adaptor £2.95 + VAT. 

ORDERS TO: SAFGAN ELECTRONICS LTD., 
56 Bishops Wood, St. Johns, Woking, 
Surrey GU21 34B or TEL: Woking 66836 
Please send m e .. .. . , ST-45 , , , .. , Probe .. ... . Adaptor 
I enclose PO/ Cheque. "",. (Goods + 15% VAT + P&P £3.00) 
Name." .. , ... .... ... .... ..... .... ... ,"', .,"',., .,.,.,,., ..... .... , .... .... .... ...... , ... ,." .. ,",., .. ,., ... . 
Address ... ... ..... ......... ,.,."., ... , ........ .. ... .. ... .. .. , ............ , ... ,", .. ...... ......... ... , .. ,., .. , .. 

-E x. VAT UK 

Practical Wireless, January 1980 
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VlscounllV unit m leak Simulate cabinet SI lver finish rotary conHols and 
pushbunons WIth matching fascia, re d mains indicator and ste ro lack socket 
Functions switch formic magnetic and cryS1al plciwp s. tape luner and au xil iary 
Rearpanel feal4res fuse holde r, DIN and mpu! sockets 20). 20 wallS 
RMS 40 I 40watls peak for use wrm 8 10 15 ohm speakers £ 31. 90 
Size 14;." 13" 110" apprOI. NEW fealUfe-umts ilJW 
Includ es a buil! in lour channel stereo soul'ld lacil!ty £3.00 p&p 

30130 WAn AMPlIFI 
IN KIT FORM 
For the elpeflenced constructor corn 
plele m every delarl. same fa crlr lres 
as Viscount IV. but With 30x30 oulpul 
60160 wafts peak for us e With 4 to I S 
ohms speakers 

£31.50 
SPECIAL OFFER 
30 X 30 WATT AMPLIF I ER KIT 
with BSR P200 belt drive 
deck and Shure 
M 75 cartridge. 

EMI SPEAKER BAR GAl 
Stefeopalf 350 kit Syslem consists 01 
13" x 8" appro. woofer wllh rolled 

2'11" apprOl Audaltweeler. 
crossCNercomponenlsandcllcul1 
diagram Frequency response 20 Hl 
1020 KHI. Pov.tr handhng 15 waIts RMS 
20wallsmax • trs:'i"s .... 

Per stereo pair • 
C3.S5 p&p . .. 

Can be used WIth TV lOO! Fmlsh 
in chrome wIth decoralive wood 
spacer li1tedwlth4 Kennck 
Mim Me teor caslors 

£3.95 

£57.00 
+ p&p £6.00 

BARGAIN FOR PERSON AL 
SHOPPERS ONLY 
Altone UA4 
Stereo System 

Features B watt total output. Full siz e BSR manua l turntable 
with cueing and auto return. Socket for tape in and out and 
stereo headphon es .*f&T'iI complete with speakersr1"'r 

Micro Cassette Recorder 
Pocket size-home or offi ce use· or 
"'hen travelling. 

Battery oper ated fluorescent 
camping lamp. 
Runs off 8 U2 batteries . 

Ilt.tJ 
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ua 
AUDIO MODULES IN 
BARGAIN PACKS 
CURRENT CATALOGUE 

AT OVER" 
PER PACK 

SEE OUR PRICES 
1 
2 

PACK I 2 I LPII73 IOw RMS oulput power audio 
amp modules. + I LP118212 Stereo pre amp lor 
ceramiC and auxtliary mput 

OUR PRICE £5.00 p+p CLOD 

PACK 2 2 I LP 11/3 IOw RMS output po ... r audiO 
amp modules + I LPI184 / 2 3tereo pr. amp lor 
magnetic. ceramic and aUXiliary inputs 

iIIus. £7.65 

10+ 10 AMPLIFIER KIT 
An opport uni ty to buy aiD watts per chan.lel stereo 
amplif!er kIt whIch IS sU!lable for use with a ceramiC 
cartridge The ampllf!er utilises proven Mullard modules and 
IS available al a very competItive price . The amplifier kit 
comes comp lete w! [h tOslluctior:s and mcludes a Mullard 
LPl183 stereo preamphlter module. two lP!173 power 
ampllf!ers with Integral heatsinks. a power supply. 
lobel networks. front and back mounting panels, a fln! shed 
lascla panel. all co nuol potenllometers (bass, treble. 

ACCESSORIES ARE ONL Y 
AVAILABLE TO THOSE 
CUSTOMERS WHEN BUYING 
OUR BARGAIN PACKS 

ACCESSORIES 
SUltablemamspower su pplypa r1s. 
conSlSllnyol mainstranslormer . bndye 
rewlier. smoothmg capaCllof and se! 
01 ro!arv ste reo conlfo ls for treble. 
bass. volume and ba lance £l. 00 

plus £150 p&p 

Two Way Speaker Kit 
Comprlsmg olrwo 8" x 5" approl 
4 ohm bass and two 3'1/ ' 15 ohm mid 

£4.05 
AVAILABLE ALSO Ta PURC HASERS Of 
TH E 10 · 10 AMPLIFIER KIT 

per stereo pall 
plus £1.55 p&p 

vo lume and balancef. SWi tch es, mput. output and headphone .................. : sockets. wlrt!. and an eas!ly assembled wrap around cabinet 
to house the lin lshed Untt £12 25 

p&p £2.25 • 

LCD Solar 5 lunction with 
stainless steel finish case and strap 
LCD Solar Chrono 9 lunction with backlite 
stainless steel finish case and strap 
Chrono stop watch 9 function with back lite 
sta;nless steel fini sh case and strap. 
SoI.r AI.rm LCD 
stainless steel case and strap. 
AM / FM DIGITAL CLOCK 
RADIO Accurate 4 Digit 
Elect rol1lc Clock wllh ,,, .. LEO 
display Blluel and 
snOOle timer £ 12.20 

OECCA 20w Slereo speaker k!1 composIng 
28" apprOll bass units· 2 apprOl 

·VIOEO MASTE R· Super Score TV Game 
wtth PISlol mains operatIon 
PORTAB LE RADIO / CASSETIE RECORDER. 
AM / FM ."tl1 LW. MW. SW. VHF 
ma ins / battery operallon 

ISP RadiO Cassene recorder Mains/Battery AM/ FM 
bUIlt in miC auto stop . 

£3.60 
£20.45 
£15.95 

£42.90 

§]ITHv)[9 
323 EDGWARE ROAD, LONDON W2 
21 B HIGH STREET, ACTON W3 6NG 

ACTON : Mail Order only. No callers 
ALL PRICES INCLUDE VAT AT 15% 

All items subject to anit.biljty. Pric:eI CltfTICt It 1.' .79 
and wbjK1 to ch..,. without notice 

NOTE : Persons under 16 '(I.n. not M"iMl w;tf!out p.-.nl"lUtMriution. 

MON 
DISCO AMP 

£30.60 
p&p £2. 70 ____ .1 

Size approx. 1 3'1s" x 5 v.' x 6'1. " 
50 waits rms. 100 waits peak output. Big features include 
two disc inputs. both for ceramic carlridges. tape input 
and microphone input. Level mixing controls filted with 
integral push-pull switches. Independent bass and treble 
controls and master volume. 

3 
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BooBS 
No, not THAT kind, we mean the mistake kind of boob, 
but don't worry they are not serious, at least as far as you 
are concerned. 
As the acknowledged kit leaders in POWER MOS-FET 
technology, (as far as we can see about the ONLY ones), 
we did make a couple of boobs when we designed the 
WINTON. 
1. We did it so dammed well we don't know what to do 

for an encore, and 
2. We grossly underpriced it. 
The very few prestigious names using POWER MOS-
FETS are still currently about £400 above us, and with 

pound sinking slowly against the Yen will probably 
continue to do so. 
Thus, as we see it the WINTON is one of the biggest HI-
FI bargains ever, gather a few details of what the £600 
devices on the market offer you, then send us a lOp 
stamp and in return we'll send you our indescribably bias-
ed Bumph sheet, if you compare the two we think you 
will be in for a very pleasant surprise. 
Forget the 2nd Mortgage, build the affordable WINTON, 
and sit back to listen to the Music NOT the sound of the 
amplifier. 

The Superlative WINTON is available for your convenience packed as 
follows: 
Pack (A) All Capacitors and Fixed Value Resistors. (Inc. 7 Amp ripple 

Res. Caps.) £21.93 
Pack (B) Switch Bank. Switches. Potentiometers, Pre-Sets & all 

Knobs £15.93 
Pack (C) Printed Circuit Board (Tinned. Drilled, & Overlay Printed) & 

Pins £8.28 
Pack (D) Hardware Pack, consisting of precision formed & punched 

Chassis, Black Epoxy finish Heat Sinks, Teak Veneered 
Cabinet, all screws, wire , fuseholders, etc .• and a super 
Brushed Silver Aluminium Fascia Panel. £40.25 

Pack (E) All Semiconductors. (Including HITACHI POWER MOS-
FETS) £31.21 

Pack IF) Special LOW HUM FIELD Toroidal Transformer £23.55 
COMPLETE KIT, of all parts necessary to build the P.W. 
WINTON £133.50 
Order with complete confidence (C.W .O. only please) from : 

T. & T. ELECTRONICS 
Green Hayes, Surlingham Lane, 

Rockland St. Mary, Norwich, NR14 7HH. 
ALL PRICES INCLUSIVE OF V .A .T. & CARRIAGE 

TheNEWhlarshall's 79/80 catalogue 
is just full of components ::: '. 
and that's not all . 
. . • our new catalogue is bigger and better than ever Wi thin its 
60 pages are details and prices of the com plete ra ng e of 
components and accessories available from M arshall' s, 
These indude Audio Amps, Con nectors, Boxes. Cases . Bridge 
Rectifiers , Cables. Capacitors. Crystal's . Diacs. Diodes. Di s-
plays. Heatsinks. ICs. Knobs. LEDs. Multim eters. Plu gs. 
Sockets. Pots. Pub l ications . Relays . Resistors. Sold er ing 
Equipment. Thyristors . Transistors . Transform ers. Vo ltage 
Regulators. etc ' , etc . 
P'lus details of the NEW Marshall 's ' bud get' Credi\ Ca rd . W e 
are the first UK component reta iler to offer our customers our 
own credit card facil ity , 
pfus - Twin postage paid order forms to fac ili ta te speedy 
ordering . 
Plus - Many new products and data . 
Plus lOOs of prices cut on our popular li nes incl ud ir. g I .Cs. 
Transistors. Resistors and many more. 
If you need compon ents you nee d the new M arshall ' s 
Catalogue. 
Available by post 65p post paid from Marshall ·s. Kingsgate 
House, Kingsgate Place, London NW6 4TA_ Also ava ilabl e 
from any branch to callers 50p. 

Retail Sales: London: 40 Cricklewood Broadway. NW2 3ET . Tel: 01-4520161 / 2 . A lso 325 Edgware Road, W2. Tel: 01-7234242, Glasgow: 85 West 
Regent Street, G2 2QO. Tel: 041 -332 4133 , And Bristol : 108A Stokes Croft, Bristol. Tel : 0272 426801 / 2. 
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WATFORD ELECTRONICS TRANSISTORS 

AC1 25 
AC1 26 
AC127 
AC128 

33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND 
MAIL ORDER. CALLERS WELCOME' Tel. Watford 40588/9 

AC14 1 
AC142 
ACI76 

, - All DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST . TERMS OF BUSINESS, 
CASH/CHEQUE/P.O .• OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND 
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TELEPHONe 
ORDERS BY ACCESS NOW ACCEPTED (Minimum order £10.00 pi .... ) . TRADE 
AND EXPORT INQUIRY WELCOME. P '" P ADD 30p TO ALL OhDERS UNDER 
£10·00. OVERSEAS ORDERS POSTAGE AT COST. 

ACV1? 
ACY18 
ACY l g 
ACY20 
ACY21 
ACY22 
ACY28 
ACY39 

VAT A0149 
AD 16 1 
A0 162 the total coat. 

W. stock many more itema. It pays to vi.it us. W. are .ituated behind Watford 
Football Ground. Near •• t Underground/ Br. Rail Station: Watford High Street. 
Opan Monday to Saturday 9 B.m.-6 p .m. Ample Free Car Parking space available. 

AFl14 
AF115 
AF116 
AF1!7 

POLYESTER CAPACITORS: (Altiallead Tvpe) AFtlS 
AF139 

4OOV: AF 178 
8C107 

160V: 12n. 39n. lOOn, 15Dn. 220n l1p; 330n. 470n 19p; seOn . ',uF 22p; 2 2,uF 
32p; 4 7 36p. 

8Cl078 
8Cl08 
8CI088 1000V: , On, 15n ZOp; 22n 22p; 47n 26p; , DOn 3Sp; 470n 53p; 'J)F. 175p. 8CI08C 

POLYESTER RADIAL LEAD CAPACITORS, 25OV; ULTRASONIC 
TRANSDUCERS 
350p pcr pair 

8CI09 
8Cl098 tOn. lSn. 22n. 27n 5p; 33n. 47n. 68n. lOOn 7p; 150n lOp ; 220n . 

330" Up; 470" 17p; 680" 19p; 22p; 30p; 34t>. 8Cl09C 
BC140 

TANTALUM BEAD CAPACITORS 
35V, 0 ·22. 0·33. OA7. 0 ·68_ 1 ·0. 

3 ·3. 4 ·7. 6 ·8. 25V, 1·5. 10. 20V, 
' ·5,u . 16V: 10,uF lJpeach. 

4 68. 100 30p; 3V, 100 20p. 

MYLAR FILM CAPACITORS 
100V, 0 ·001 . 0 ·002. 0005. 6p 
0·015. 0-02.0-03.0-04. 0 ·05. 7p 
0 · l pF. 0 ·21 0p. 50V,OA7pF 12p 

CERAMIC CAPACITORS 50V 

POTENTIOMETERS IA8 or EGEN) 
Carbon Track. Q·25W log & O·SW 
Linear Values. Rotary Type. 
4700,68001 K, 2K (Un only) Single 27p 
5KO to 2MO Single ga'ng 27p 
5KO to 2MO Single with DIP switch 6Sp 
5KO 10 2MO Dual gang 7Bp 

SLlDER POTENTIOMETERS 
O·25W log and linear va lues SOmm Irack 
5KO 500KO Single gang 70p 
10KO 500KO Dual gang 80p 
Self-Stick graduated Alum. Bezels 25p 

8C 142 
BC143 
B(147 
8C1 47B 
BC148 
BC 148 8 
8C 148C 
8C149 
8C 149C 
8C153 
8C154 
8C157 
8C158 
8C159 
8C 160 
8C167A 
8C168C 
8C169C 
8C170 
8CI72 
8C173 
8CI77 
Be178 
BCl79 
BCl 8 1 
BC1 82 
BC183 

Range: O· 5pF to 10nF 4p PRESET POTENTIOM ETERS 
.... 1_5_"F_. _2 2_"_F_. 3_3_"_F ._4_7_"_F _5P __ '_0_0"_F_6_P---i g' i ¥:w & 1 

BC184 
8C182L 
8C183L 

0 25W 2500-47MO Ven _ lOp 
BC 184l 
8C18 7 
8C21 2 

VEROBOARD Pitch 
01 015 01015 
(copper clad} (pla in} 

31p 
3

t
"X 3i " 55p 50p 

§ p 
4 . 1T' 280p - 183p 
Pkt of 36 pins 20p I VG Board 90p 
Spot face cutter 8Sp OIP Board 268p -
Pm insertion tool 120p '5' 80ard 1270p 

COPPER CLAD BOARDS 
Fibre Single- Double- SABP 

9" . 85" 
80p 

Glass sided sided r 
FERRIC 
CHLORIDE 
lib 95p · 35p p&p 

SOLDERCON 
PINS 
100 pins SOp; 
500pins£2.00 

DILSOCKETS 

low Wire 
profile wrap 

8 pin lOp 2Sp 
14pin 12p 35p 
'Spin 13p 46p 
18 pin 16p 52p 
20 pin 22p 65p 
22 pin 2Sp 70p 
24 pin 36p 78p 
28 pin 39p 85p 
36 pin - 105p 
40 pin SOp 109p 

DENCO COILS 
Dual Purpose ' OP' 
VALVE TYPE 
Ranges: 1·5 81. VI 

DALOETCH 
RESIST PEN 
+6p76p 

VEROWIRING 
PEN 
+ spool325p 

EDGE 
CONNECTORS 

1 
2 - 10way 
2 ,--- 15 way 
2 18 way 115p 

way 130p 
2 25 way 149p 
2 30 way 170p 
2 36 way 194p 
2 40 way 210p 
2 43 way 232p 

15 
85p 
99p 

120p 
135p 
160p 

B9A Valve Base 2Sp 
ROT2 98p 
RFC 5 chokes 104p 

Rd. Whl. 92p 
RFC 7( 19mH) 104p 
1FT 1311 4/15/ 16 

6·78. Y. R 82p 
'-5 Green lOOp 
T-tvpe (Transistor 
Tuning). 

Ranges: 1 -5 BI. VI. 
Rd.Wht 105p 

17 110p 
1FT 18/ 16 102p 
1FT 18/465 114p 
TOC l 92p 
MW 5FR 88p 
MW/LW 5FR 112p 

JACKSONS VARIABLE CAPS. 
Dielectric 0 2 365pF w ith slow 
100/300pF 140p motion Drive 325p 
500pF 165p 00208/ 176 285p 
6:t Ball Drive " .. with slow 

115p 
6, 1/ 36 ,1 650p 50pF 175p 
Drum 54mm lOp , 00. 150pF235p 
0·1 ·365pF 245p L' 3 ' 3 10pF 495p 
002365pF 275p 00·3 , 25pF 430p 
00-2·500pF 525p 

RESISTORS 5% carbon, High Stab 
Miniature. low Noise 

8C212L 
8C213 

Range Val. ' -99 100+ 
t 202 ·4M7 E24 2p 1 p 

8C213L 
8C214 

2gp 
8C214L 
8C3078 

)"II\l1eld i Film 100-1 M 6p 4p 
1% 05W 5 10- 1M E24 lap 8p 
N.B. 1 pri ce applies to Res istors of 

each type not mi)(cd va lues. 

8C308B 
BC327 
8C3 28 
8C338 

LINEAR le '. lMl 0 450 RC4136D 120 
702 75 LM301A 30 SAD1024 1350 
70ge B pin 35 LM308T 110 SAS560 195 70914 pin 38 LM31 IH 120 SAS570 195 
710· S7 lM31SH 205 SG3402 295 
72314pin 39 LM 324A 68 SN76003 N 170 

rl"Pin 
18 LM339 70 SN76013N 140 
78 LM348 90 SN76013ND 130 

748C 8 pin 36 LM349 125 SN760 18 148 
7538 Pin 150 LM373 290 SN76023N 140 
810 159 LM379 375 SN76023ND 130 
AY· l -0212 580 LM380 80 SN76033N. 175 
AY- l · 1313A 660 LM381 N 145 SN76115N 215 
AY. I - 1320 315 LM381AN 248 SN76131 110 
AY· I ·5050 190 LM 382 125 SN76227N 115 
AY·l·5051 145 LM733 125 SN76477 225 
AY- I -6721 / 6 195 LM 1458 50 SN76660 90 
AY·3- 1015 560 LM 3900 60 SP8629 450 
AY-3-8500 390 LM3909N 70 TAA621AX 1250 
AY·5 - 1013 450 lM3911 125 TAA661A 155 
AY-5- 1224A 260 LM3914 220 TAA960 320 
AY·5· 1230 450 LM 13600 125 TA0100 159 
AY-5 -1315 560 M252AA 750 T8A 120S 70 
AY· 5· 1317A630 M253AA 795 T8A540 220 
AY· 5-3500 510 MC1204 T8A550Q 330 
AY- 5· 3507A450 MC1303 88 T8A9900 270 
AY-54oo7D 638 MC1304P 260 T8A641 -A 12/ 
AY·5·8100 735 MC1310r 150 BX! orBX11250 
CA3011 100 MC131ZPO 195 T8A651 180 
CA3014 137 MC1 495 350 T8A800 90 
CA3018 68 MC1496 L 92 T8A810S 95 
CA3020 170 MC1596 T8A820 70 
CA3023 170 MC1710 79 T8A920Q 260 
CA3028A 80 MC3302 TCA96 5 120 
CA3035 240 MC3340P 120 TDA1004 290 
CA3036 110 MC33 60P 120 TDA1008 310 
CA3043 190 MC3401 52 TDA 1022 575 
CA3045 140 MC3403 135 TDA1024 105 
CA3046 71 MFC6040 97 TDA2020 320 
CA3048 210 MK50253 650 n061C 76 
CA3075 175 MK50362 650 n062CP 125 
CA3080E 70 MK50398 635 n064CN 199 
CA3081 190 MM 5303 635 n072CP 125 
CA3089E 210 MM5307 1275 n074CN 199 
CA3090AQ 398 MM57160 620 n081CP 48 
CA3123 200 MSM5526 850 n082CP 96 
CA3130 85 NE5 18 210 n083CP 105 
CA3140 70 NE543K 210 n084CP 130 
ICL7106 795 NE544 185 UAA170 198 
ICL7107 975 NE555 22 UAA180 198 
ICL8038CC 340 NE55608 60 ZN414 90 
ICM 7205 '150 NE560 325 ZN424E 130 
ICM 7215 1025 NE561 395 lN425E 415 
ICM7216A 2250 NE5628 410 lN l034 200 
ICM72168 1950 NE564 425 
ICM7216C 1950 NE565A 120 COMPUTER 
ICM721 7A 790 NE566 160 I C'S 
ICM7555 89 NE5671i 170 2102 ·2 225 
L0130 452 NE570 395 2 111 195 
LF365 98 NE571 420 2112·2N 250 
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2& 8C441 
20 8C461 
20 8C477 
20 8C547 
24 8C548 
24 BC549C 
24 8C557 
40 8C558 
40 8C559 
40 BCY70 
40 8CY71 
35 8CY72 
40 B0131 
40 80132 
78 80133 
70 B0135 
42 80136 
42 80137 
50 B0138 
50 B0139 
50 80140 
50 80144 
65 80145 
35 B0205 
70 80378 
10 80434 
12 80517 
10 B0695A 
12 80696A 
12 80Y56 
10 8Fl15 
12 8F 167 
12 8F 180 
35 8F194 
30 BF195 
30 BF 196 

8 BFt97 
10 BF198 

8 BF199 
10 BF200 
10 BF244 

8 BF2448 
10 8F256 
27 BF257 
27 8F258 
10 BF259 
11 8 F2 74 
11 8F336 
42 BF594 
11 BF595 
12 8FR39 
14 8FR40 
18 BFR41 
11 BFR79 
12 8FR80 
18 8FR8 1 
16 BFR98 
18 BFX29 
20 BFX84 

9 8FX8 5 
9 8FX86 
9 8FX87 

11 8FX88 
10 8FY50 
11 BFY51 
28 8FY52 
10 8FY56 
11 8FY64 
10 8FY71 
12 8FY81 
10 8SX20 
13 8SY95A 
20 8S226 
20 8Ul05 
15 8U205 
15 BU208 
12 

2q4 550 
2513 650 
2708 775 
27L08 995 
2716 2550 
411616K 1025 
4027 325 
4047 750 
74 S00 60 
74 S04 73 
74S132 00 
74S 138 250 
74S 158 00 
74S 188 185 
74S189 158 
74S 194 00 
74S 195 00 
74S241 195 
74S262 895 
74S287 325 
74S470 325 
74S472 1150 
745475 825 
81 LS95 125 
81 LS96 125 
81LS97 137 
AY-5·z176 920 
CP1610 920 
MC1488 85 
MC1489 90 
MK4027 4K 325 
MK4118 2099 
Z80 CPU2 5 990 
Z804M 1099 
Z80 PlO 660 
Z80 CTC 595 

VDU IC'S 
AY-3 - 1015 550 
AY-5- 1013 450 
SFF96364E 1050 
SFC71301 820 
SFS8010Z 205 
SN74265 63 
SN74LS163 118 
SN74SZ62 895 
SN75450 120 
SN75451 70 
SN75452 70 
SN75454 225 
TMS60 11 355 

TTL 74 
ITEXAS) 

7400 11 
7401 11 
740Z 11 

p 
36 
36 
25 
12 
12 
13 
15 
20 
20 
18 
20 
20 
45 
45 
43 
38 
36 
36 
50 
40 
36 

198 
198 
110 
65 
42 
65 
65 
65 

156 
34 
30 
35 
12 
12 
12 
14 
18 
18 
32 
29 
30 
60 
30 
30 
30 
18 
35 
40 
38 
25 
25 
28 
28 
28 
28 

105 
28 
26 
28 
28 
28 
28 
20 
20 
20 
45 
40 
20 
90 
18 
18 
75 

140 
190 
225 
158 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
16 
17 
20 
21 
22 
23 
25 
26 
27 
28 
30 
32 
33 
37 
38 
40 
41 
42 
43 
44 
45 
46 
47 
48 
50 
51 
53 
54 
60 
70 
72 
73 
74 
75 
76 
80 
81 
B2 
83 
84 
85 
86 
89 
90 
9 1 
92 
93 
94 

p p LS123 70 74LS398276 MJ491 160 ZTX304 24 2N3906 17 LS124180 74LS399230 MJ2955 105 ZTX314 24 2N4037 52 LS 125 60 74LS447144 MJE340 54 ZTX326 40 2N4058 17 LS126 60 MJE370 58 ZTX341 20 2N4061 17 LS132 95 74LS490 180 
MJE371 60 ZTX500 15 2 N4062 17 LS 136 55 74LS668182 
MJE2955 105 ZTX501 15 2 N4427 75 LS138 85 74LS670 248 
MJE3055 70 ZTX502 19 2N5172 25 LS139 85 74LS6731050 
MPF102 66 ZTX503 15 2N5179 60 LS151 96 74LS6741450 
MPF103 36 ZTX504 25 2N5191 70 LS153 76 MPF104 36 ZTX531 25 2N5305 40 LS155 96 VOLTAGE MPFl05 36 ZTX550 25 2N5457 32 LS157 76 REGULATORS MPF106 40 40311 60 2N5458 32 
MPSA05 25 40313 125 2N5459 32 LS158 96 lA ->- ve 5V, 12V, 
MPSA06 25 40315 55 2N5485 35 LS160128 15. 18. 24V 75p 
MPSA 1 2 42 4031 6 85 2N5642 750 LS161 98 lA - ve 85p 
MPSA55 25 40362 48 2N5777 45 LS162 138 100mA 1" ve SV. 
MPSA56 25 40408 70 2N6027 40 LS163102 6. 8. 12. 15V 30p 
MPSU06 56 40411 295 3N128 112 lS lS4 114 , OOmA - ve 65p 

LS165 75 LM309K 135p MPSU56 60 40467· 95 3N140 112 LS166226 LM31 7K 350p OC26 170 40594 90 Matched LS168155 LM323K 635p OC28 150 40595 98 Pair LS169150 LM 723 38p OC35 130 40603 65 20p extra LS 170 288 OC36 130 40594 90 
OC41 48 40595 98 BRIDGE 
OC42 48 40603 65 74LS LS173105 RECTIFIERS 
OC43 55 '40673 68 LS174106 lA/50V 20 
OC44 31 2N 697 25 LSOO 11 LS175110 l A/looV 22 
OC45 28 2N698 44 LSOl 11 LS181398 lA/400V 29 
OC70 28 2N699 54 LS0212 LSI83298 lA/600V 34 
OC71 28 2N706A 18 LS03'2 LS189 2A/50V 35 
OC72 45 2N708 19 LS0412 LS18943O. 2A/l00V 44 
OC74 55 2 N918 40 LS0523 LS 191 140 2A/200V 48 
OC76 36 2Nl' 3 ' 22 LS0822 LSI92132 2A/400V 53 
OC81 50 2 N113 2 22 LS0922 LS193130 2A/600V 65 
OC82 50 2 N 1303 50 LS1020 LS194166 4A/l00V 72 
OC83 48 2 N 1 304 50 LS1122 LS195136 4A/400V 79 
OC84 44 2N 1305 28 LS 1223 LS196100 4A/6oov 105 
OC140 110 2 N1670 150 LS1338 lS197140 4A/8oov 120 
OC170 85 2N16718 21S l S 1475 LS199 6A/loov 73 
OC171 75 2N2219A 22 LS 1530 LS200348 6A/4oov 90 
OC200 85 2N2220A 26 LS2020 LS221 96 8Y164 58 
TIP29 43 2N2221A 23 LS21 22 LS240236 VM18 DIL 48 
TIP298 56 2N2222A 20 LS22 22 LS243232 TIP29C 60 2 N2369A 15 LS2648 

LS244 155 SeRs 
TIP30 47 2N2646 48 l52728 

LS245270 THYRISTORS 
TIP308 64 2N2784 55 LS2848 0.8/2oov 35 LS3022 LS251134 TIP30C 65 2 N2904 22 LS3227 LS253142 5A/looV 32 
TIP31A 52 2 N2905A 22 LS3339 LS257110 5A/400V 39 
TIP31 C 65 2N2906 22 LS3739 LS258110 5A/600V 43 TIP32A 58 2 N2907A 22 8A/3OOV 48 TIP32C 75 2 N29 26G 10 LS3839 LS259160 

8A/6OOV 85 LS4028 LS26 1 450 TIP33A 85 2N3053 20 LS42 98 LS266 52 12A/300V 59 TIP33C 105 2 N3054 55 LS273244 12A/8OOV 150 TIP34A 85 2N3055 48 LS47 63 LS2 79 66 15/700V 195 TIP34C 110 2N3442 146 LS51 24 8Tl06 150 TIP35A 185 2N3663 26 LS54 28 LS280250 
Cl06D 38 LS283192 TIP35C 220 2 N3702 11 LS55 30 LS290128 TlC44 22 TIP36A 220 2 N3 703 11 LS73 48 LS293128 2N4444 140 T1P36C 255 2N3704 11 LS74 41 LS295185 T1P4 1A 66 2N3705 11 LS 75 48 LS298 68 TRIACS TIP41 B 73 2 N3706 11 LS76 40 LS299468 3A/l00V 48 TIP428 82 2 N3707 11 LS78 40 LS323468 3A/4oov 50 TIP2955 65 2N3708 11 LS83 115 LS365 8A/l00V 54 TIP3055 65 2N3709 11 LS85118 65 

TIS43 34 2N3710 16 LS86 43 LS366 65 8A/400V 64 
TI544 45 2N37 11 12 LS90 38 LS367 66 8A/800V 108 
TIS45 45 2 N38 22 130 LS91104 LS368 68 12A/100V 60 
TIS88A 00 2 N3? 7 1 233 LS92 89 LS373180 12A/400V 70 
TIS90 20 2N3772 195 LS93 89 LS375160 12A/800V 130 
TIS9 1 24 2 N3773 288 LS95116 LS374155 16A/100V 95 
ZTX1 07 12 2 N3819 22 LS96116 LS377 212 16A/4OOV 105 
ZTX108 12 2 N3820 45 LS10744 LS378184 25A/4OOV '60 
ZTX109 14 2 N3823 95 LS10955 LS379215 25A/800V 250 
ZTX300 13 2N3866 90 LS11255 LS384 86 T2800D 120 
ZTX301 15 2N3903 20 LS11350 LS390230 
ZTX302 20 2N3904 18 lS11450 LS393230 DIAC 
ZTX303 25 2N3905 18 LS12270 LS395218 ST2 20 

12 95 65 190 95 4033 145 4175 99 DIODES 
12 96 57 191 95 4034 116 4194 108 AA119 18 
18 97 189 192 98 4035 111 4408 720 8Yl00 24 
28 100 119 193 98 4036 335 4409 720 8Y127 12 
38 104 62 194 98 4037 100 4410 720 CR033 148 
17 105 62 195 98 4038 lOB 4411 958 OA9 75 
17 107 29 196 93 4039 320 4412V 138q OA70 12 
11 109 54 197 80 4040 105 4415F 795 OA79 12 
20 110 54 198 150 4041 80 4415V 795 OABl 15 
17 111 68 199 150 4042 75 4419 280 OA85 14 
30 112 125 221 132 4043 94 4422 545 OA90 7 
45 116 198 246 204 4044 95 4433 995 OA91 7 
30 118 83 247 204 4045 145 4435 825 OA95 8 
30 119 149 248 240 4046 128 4440 1275 OA200 9 
16 120 115 249 204 4047 87 4450 295 OA202 8 
29 121 25 251 125 4048 58 4451 295 lN914 4 
17 122 46 265 63 4049 48 4452 lN916 5 
27 123 48 273 320 4050 48 4490F 695 1 N4001 / 2 5 
27 125 38 278 220 4051 72 4490V 525 1 N4003/4 5 
36 126 57 279 119 4052 73 4501 19 1 N4005/6 tI 
27 128 74 298 185 4053 72 4502 120 1 N4007 7 
35 132 73 75108 00 4054 110 4503 69 1N4148 4 
17 136 65 75 150 175 4055 128 4535 75 3A/looV 18 
25 141 56 75491 92 4056 135 4506 51 3A/400V 20 
40 142 209 7.6492 92 4057 1950 4507 55 3A/600V 27 
30 143 314 75450 120 4059 480 4508 298 3A/l000V 30 
33 144 314 75451 50 4510 99 
15 145 65 75454 225 4060 115 4511 150 NOISE DIODE 
74 147 175 4061 1425 25J 180 
68 148 109 CMOS· 4062 995 4512 98 

115 150 99 4000 13 4063 110 4513 206 
ZENERS 112 151 64 4001 13 4066 58 4514 265 
2V7 to 33V 94 153 64 4002 15 4067 380 4515 299 
400mW 8p 94 154 96 4006 87 4068 22 4516 120 

155 53 4517 382 3V3 to 33V 57 4007 18 4069 20 1.3W 56 156 80 4008 82 4070 32 4518 102 15p 
17 157 65 4009 38 4071 21 4519 55 
17 159 185 4010 38 4072 21 4520 108 VARICAPS 
17 160 82 4011 15 4073 21 4521 228 MVAM115 140 
17 161 92 4012 18 4075 23 4522 149 BA102 25 
17 162 92 4013 42 4076 85 4526 149 B8104 40 
28 163 92 4014 80 4077 40 4527 152 88 1058 40 
25 164 105 4015 82 4078 21 4528 99 BB106 40 
32 165 105 4016 45 4081 20 4529 145 
25 166 140 4017 82 4082 21 4530 85 
38 167 200 4018 87 4085 74 4531 135 

SUPER-36 170 185 4019 48 4086 73 4532 115 
48 172 625 4020 99 4089 150 4534 575 BOARD 11 86 173 120 4021 95 4093 78 4536 365 
69 174 87 4022 85 4094 190 4538 142 
72 175 87 4023 22 4095 105 4539 105 
95 176 75 4024 66 4096 105 4541 135 Micro-computer 
75 177 78 4025 19 4097 372 4543 155 now only 
31 178 153 4026 180 4098 110 4549 375 

140 180 1 85 4027 45 4099 145 
30 181 165 4028 81 4160 109 4550 398 £188.00 75 182 88 4029 99 4161 109 4554 150 
38 184 135 4030 58 4162 109 4556 72 32 185 135 4031 205 4163 109 4557 451 For demo call 
78 188 275 4032 100 4174 110 4558 105 in at our shop 

5 
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Technical 
Training in 
Radio, 
Television and 
Electronics 

ICS have helped thousands of ambitious people to move up 
into higher paid, more secure jobs in the field of electronics-
now it can be your turn . Whether you are a newcomer to 
the field or are already working in the industry, ICS can 
provide you with the specialised training so essential to 
success. 

Personal Tuition and Guaranteed Success 
The expert and personal guidance by fully qualified tutors, 
backed by the ICS guarantee of tuition until successful is 
the key to our outstanding record in the technical training 
field . You study at the time and pace that suits you best and 
in your own home. In the words of one of our many 
successful students: "Since starting my course, my salary 
has trebled and I am expecting a further increase when my 
course is completed." 

City and Guilds Certificates 
Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for: 
Telecommunications Technicians 
Radio, TV Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certificate 

Diploma Courses 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV and Audio, Engineering and Servicing 
Electrical Engineering, Installations and Contracting 

Qualify for a New Career 
Home study courses for leading professional examinations 
and diploma courses for business and technical subjects :-
G.C.E. Engineering Purchasing 
60 subjects Farming Sales 

at "0" & Heating Storekeeping 
"A" levels Industrial Work Study 

Accountancy Management 
Air Mechanical 

Building 

POST OR PHONE TODAY FOR FREE BOOKLET. 

loO ICS To: International Co .... espondence 
Schools 

SINCE 1890 

Dcpt. Q276 Intertext House, London 
SW8 4UJ or telephone 622 9911 

! 
i --Subjecl of I nlerest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ': I- . 

Name .... .... ......•. •.•. • .•.•.• . .. .... ... . . .......•. 

Address.. .. . . .. . ..... . ........ . . .. ..... . ........ .... _ 

• :::::::::::: :::J 
... OIO ••••••••• O ...... UO •••••••• O •• OO •• U 

The new 
Toolrange 
catalogue 

still the only 
catalogue 
of its kind 

The New Toolrange Catalogue is still the 
only comprehensive single source of 
electronic tools and production aids. 
The product range has almost doubled 
since last year and now over 2,000 tool s, 
tool kits and service aids are illustrated in 
full colour. 
Products from over 100 top manufacturers 
are available from stock. 
Over 60,000 catalogues are now in 
circulation. If you don't have one simply 
write, telephone or telex Toolrange for you r 
free copy. 

Telephone: Reading (0734) 22245 Telex: 847917 

Practical Wireless, January 1980 
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8 Transistors and Four 
Diodes. Multiband AM 
Receiver. 

SXB2 - powerful 
two band short 
wave loudspeaker 
receiver 

Wave-band coverage as 
RXOOl butwithToneControl , 

extra Transistor, for more 
power, 39" Telescopic 

Aerial and 
Battery Economiser 

"'''c ... Uses Every-Ready 
PP7 battery. 

Flat Area Size 13" x 
9t" x l i "· 

Kit comes complete with 
instruction manual pictorial 

and circuit diagrams. 

New master kit EMK Mark 11 

A completely Solderless 
construction kit, with 
Ready Drilled Bakelite 
Panels, Nuts, Bolts, Wood 
Screws, etc. Also in the Kit, 
Transistors, Capacitors, 
Resistors, Silicon and Ger-
manium Diodes, 
Integrated Circuit and 
LED, Potentiometer, 
Switch, Tuning Capacitor, 
Wire Sleeving, Knobs, 
Dials, Loudspeaker and 
Speaker Case, Crystal Ear-
piece, Ready Wound 
Medium Wave and Long 
Wave Ferrite Rod Aerial. 
A range of Circuits with 
Pictorial Diagrams and 
Instructions are supplied 
with the Kit. Covering 
Medium Wave and Long 
Wave Radio Receivers 

New model RXOOl 

with 
Earpiece and 
Loudspeaker Output 
Stages, Amplifiers, Test 
Equipment, Metronome 
and Noise Generators, 
Morse Code Pr actise 
Oscillator with Key and 
Circuits using the IC and 
LED supplied. Everything 
necessary to build and 

Self conulned 

With special Power Out-
put Module to construct. 

oper ate the Projects 
supplied in the Kit. Battery 
used PP9 volt (not 
supplied). 
Size 19 1 x9t"x 1 t "· 

New model 
ECK2-(M.) 
Sound, Public Service 

Band,Aircraft, VHF 
local Stations etc. 

Operates from 9 volt 
battery (not supplied w ith 

Kitl. 

8 Transistors and 

AM Receiver giving Room Filling 
Volume; Covering Medium Wave, 
Long Wave. Trawler Band and Three 
Short Wave Bands. Seven Tran-
sistors and four Diodes. Push-Pull 
output stage with quality loudspeaker 

and internal Ferrite Rod 
Aerial . Kit includes all 
parts to build it up in-
cluding rubber feet and 
ready drilled Panels. 
Comprehensive I nstruc-
tion Manual for stage 
by stage construction. 
Uses 9 'loll battery not 
supplied. 
Flat area size 9Y• )( 6t" 
x It". 

Push-Pull output. Ouality Loud-
speaker. Gain Control . Swivel. 
Chrome Plated Telescopic 
Aerial, VHF Tuning Capacitor. 
Resistors. Capacitors. Tran-
sistors etc, Will receive T.V. 

Si,. 12t" x 6f ' x 1 too . 
Complete kit of parts. 
Kit comes complete with manual 
pictorial and circuit diagrams. 

4 Diodes. A world of listening on the 
Short Wave Frequencies, with this 
highly sensitive self contained Short 
Wave Radio. Complete with 
Telescopic Aerial . Loudspeaker, Gain 
and Tuning Controls and all com-
ponents necessary to build it. Covering 
approximately 60 m etres to 18 
metres. Uses Ever-Ready ppg volt 
battery. Kit comes complete with 
Instruction Manual. Pictorial and 
Circuit Diagrams. 
Size 61" x 6f" x 6f"· 

V.H.F. air 
converter 
kit 
Build this con-
verter kit and 
receive the air-
craft band by 

New Roamer Ten 
model R.K.3. 

Multiband V_H.F. and A. M. Recei".r. 13 
Tranalatora end SI. Diod ••. 

V.H.F. AM multiband 
receiver VX8 
This is an updated ver-
sion of our excellent 
RK3 Model ; Employing 
a new Flat Look, different 
layout, extra Slider 
Switch and projected 
loudspeaker Case. 
Waveband Coverage and manual and 
components including 
39inch Telescopic Aerial 
as the RK3. Complete 
with VX8 instruction 

diagrams, 
uses 9 volt 
battery. 
Size 131/ x g.t" X 1f' . 

E.V.6 Plus One 
Build this exciting new 
d •• ign. Now with 7 
Tran.l.tora and 4 
diod ••. 
MW/ LW. Powored by 9V 
battery. Ferrite rod aerial. 
tuni ng condenser , 
volume control. and lIlt 

P&P £17 (130 

loudspeaker. Attractive 
case with speaker grille. 
Size 9" )( st" x 2i" ap-
prox. All parts including 
Case and Plans. 
Total Building Costs: 

placing it by the side of a radio 
tuned to medium wave or the 
VH F band and operating as 
shown in the instructions supplied 
free with all parts. Uses a retrac-
table chrome-plated telescopic 
aerial, gain control. V.H.F. tuning 
capacitor, transistor, etc. 

Ouality Loudspeaker with Multiband V.H.F, 
section covering Mobiles, Aircraft. T.V. 
Sound, Public Service Band. Local V.H.F. 
Stations, etc, and Multi-band A. M. section 
with separate Tun ing Capacitor for easier and 
accurate tuning, covering M.W.l. M,W.2. l. 
W . Three Short Wave Bands S.W .l , S.W .2. 
S.W.3 and Trawler Band. Built-in Ferrite Rod 
Aerial for Medium Wave, Long Wave and 
Trawler Band. etc .. Chrome-plated 7 section 
Telescopic Aerial. angled and rotatable for 
peak Short Wave and V.H.F. reception. Push-
Pull output using 600mW Transistors. Gain. 
Wave-Change and Tone Controls. Plus two 
Slider Switches, Powered by PP9-9 volt 
battery. 

: I enclose £ for I Size 5t" x 1t" x 3t". 
All parts including case and plans. 

P & p £6 ·05 · 90p 

Complete kit of parts including canying strap. 
Building Instructions and operating 
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THE COMMUNICATION CENTRE 

Sonic Sound. the premier home 
entertainment store have now added 
yet another big name in the field of 
sound equipment to further enhance 
their prestige in London's centre of 
the audio/visual and Hi-Fi field in 
Tottenham Court Road. 

Eddystone. at the top of the tree 
since short wave began. have now 
appointee Sonic Sound Audio as sole 
retail'distributors in thelUnited Kingdom 

Anyone even contemplating 
purchasing short wave equipment. be 
they looking for the best possible 
available for their Embassy. press 
department or home use. should visit 
or contact Sonic where they will be 
able to view and listen to the most 
comprehensive range of the latest 
short wave equipment on the market 
today 

Listen and choose in comfort at 
Britain 's most up-ta-date air 
conditioned sound demonstration 
studios Full ranges of Hi-Fi. Video 
equipment. In-car and portables. etc .. 
from all leading manufacturers: B & O. 
Sanyo. Sony. Hitachi. 
Pioneer. J VC. 

ONIC SOUND AUDIO 
248-256 TOTIENHAM COURT ROAD LONDON W1 TEL: 01 -6371908 

HOME COMPUTING BARGAINS 
Full keyboard. cassette interface, use your TV 
as a VDU:· Ohio Scientific Superboard 11 fully 
assembled. 8K basic. 4K ram, special offer 

TAsaO Jevel 2 basic. 16K ram, includes 
modulator and psu £450 ... 15% VAT. 
SINCLAIR PRODUCTS 
PFM2QO £51.95, case [3.40. adaptor 
£3.40, connector kit full [11.27 . Microvision 
TV £91.44, mains adaptor £S.8B. POM35 

(51.95, Accessories for all 3 models;-
rechargeable batteries £7.99, mains adap-
tor!charger £3.94. case £9. Enterprise prog 
calculator £23.27. New 10MHz scope £145. 
COMPUTER GAMES 

1 
Chess champion 6 £49.95. 
CONTINENTAL SPECIALITIES 
PRODUCTS 
EXP300 £6.61. EXP350 £3.62. EXP325 
£ 1.84. EXP650 £4.14. EXP4B £2.64. LP2 
£20.70. 
TV GAMES 
Tank battles kit [6.34. AY-3-8S00 chip 
[5.27, kit £4.26. Stunt cycle AY-3-8760 

car chip AY-3-8603 £13.S3. Modified shoot 
kit (5.28. Rifle kit £5 .27. Colour generator 
kit £9.05. Joystick 220K £1.80. 
MAINS TRANSFORMERS 
6·0·6V looma 760. Ita £2.60. 9-0-9V 
75ma 76p. la £2.22, 2a £2.89. 12-0-12V 

la £3.09. 
Integrated circuit audio amplifier chips with 
data and printed circults. JC 12 6 Watts 
C2.08. JC20 10 Watts £3.14. 
FERRANTI ZN414 
IC radio chip 85p. e)(tra parts and pcb for 
radio [4.10. case [1.06. 
PRINTED CIRCUIT MATERIALS 
PC etchinQ kits:- economy [2.32. standard 
£4.36. 40 sq ins pcb 66p. 1 Ib FeC 1 £ 1.30. 

890. laminate cutter 820. 
S-DECS AND T-DECS 
S-Dec [3.79. T-Dec £4.59. u-DecA £4.69. 
u-DecB £7.16. 16dil adaptor (2 .31 . 

BATTERY ELIMINATORS 
3-way types with switched output and 4 way 

stud connectors 9v £3.S7. 6v £3.57, 4tv 
£3.57, 9 + 9v £4.79. 6 + 6v (4.79,41- t-
43v (4.79. cassette recorder mains unit 'tv 
convertors 12 v dc input, output 9v 300ma 
[1.19, output 7 300ma [1.19. output 

100ma radio with connec-
6Sv 

cassette type .7tv l00ma with din plug 
[1 .49. heavy duty 13 way types 
4i/6/7/BJlll / 13/14/17/21125/28/34/42v 
1 £4.9b, 2A [7.72. car convertor input 12v 
dc. output 6/7t/9v lA stabilized (1.35. 
STABILIZED POWER KITS 
The first price is for kit without transformer. 

£1 .74 1£2.501.1A £19B 1£5.101. 2A £4.10 
((6.B71. variable voltage models 2-18v 
100ma £2.12 1£2.9BI. 1·3Ov lA £2.98 
1£5.951. 1·30v 2A £4.98 1£1 1.241. 
BI-PAK AUDIO MODULES 
AL30A [4.0B. PA 12 £8.38. PS 12 £ 1.5B. 
T53B £2.70. S450 £25.06. ALSO £5.06. 
PA100 £17.33. SPMBO £4.74. BMTBO 
£6.0B. Stereo 30 £21.57. MASO £3B.27. 
COMPONENTS m 1 t: 
bc213. bc547. bc549 4.2p. bc182, bc184. 
bc212. bc214. bc548 5p. tip31 c, tip32c 
30p. tip41 c 39p. bd 131 . bd 132 27p. plastic 
eQuiv bc 1 07 5p. fuses 20mm x 5mm car-
tridge .15, .25, .5, 1,2, 3 , 5 Amp Quickblow 
1 p. anti-surge 3.6p. resistors 5% tw E 12 
10R to laM t p, O.Bp for 50 0- of one va lue. 

.22, .47mf 4 .9p. polystyrene capacitors E12 
63v 10 to 1000pf 3p, ln2 to 10n 4p 
ceramic capacitors 50V E6 22pf to 47n 2p. 
electrolytic capac itors SOV .5, 1. 2mf 5p. 25v 
5, lOmf 5p. 16v 22. 33mf 5p. 47, 68mf 
3.5p. 100mf 6p. 330. 470mf 9p. l000mf 
lOp. zeners 400mW E24 2v7 to 33v 7p. 
preset pots subminiature 0.1 W horiz or vert 
lOO to 4M7 6p. potentiometers -tW 4K7 to 
2M2 log or lin sing le 27p, dual 67p. lit red 
lEDs 9.7p. ic sockets 8 dil B.7p. 14 dil 
10. 1p.1SdiI12p 

SWANLEV ELECTRONICS 
DEPT PW, 32 GoldaBI Rd., Swanlay, Kent BRB BEZ. 

Msil order only. Please add 30p to the total cost of your order for postage. Prices include VAT 
unless stared. Lists 24p post free. Oversees customers deduct 13%. Official credit orders 
welcome 

PRACTICAL WI RELESS T.V. SOUND TUNER 
(Noy. 75 artlcl. by A. C . Alnllle) Copy of origin.' .rtlcl. auppll«l on ,.qu .. t 

IF Sub-Assembly (G8) £7·82. P&P 85p. 
Mullard ELC1 043 V'cap UHF Tuner £6·33. P&P 40p. 
3-way Station Control Unit £1·38. P&P 30p. 
6-way Station Control Unit (Special Offer) £1.15. P&P 
35p. 
Power Supply Prtd Circuit Board £1·15. P&P 35p. 
Res, Caps, Semiconds, etc. for above £6·67. P&P 45p. 
Mains Transformer for above £2·88. P&P 35p. 
P&P all items 95p. 
(Price of goods and P&P includes 15% VA T) 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01-794 8751 

S.W.T.P.C. and M.S.1. 
EQUIPMENT IN STOCK 

We have limited stocks of the following items for immediate delivery: 
ASSEMBLED DISPLAY MODELS 

CT-54 Terminals 
CT-VM Monitors 
GT-61 Graphics Term inal 
AC-30 Cassette Interface 
FO-8 Single &. Double 

Disk Drives 
PIA-l and Bootstrap 
PRR-68 Prom/Ram Board 

CT-64 Terminals 
GT-61 Graphics Terminal 
AC-30 Interface 
Also available - RT6S 
Micro-term terminals 

UNUSED 

KITS 

Phone now while stocks last to: 
Mr.Watts: 01-636 4876. 
Please phone the above number if there are any queries. 

£255 
£120 

£85 
£65 

£760 
£ 1335 

£25 
£60 

£225 
£65 
£50 
£25 

£300-£700 
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P.C.B'S FOR 
PRACTICAL WIRELESS PROJECTS 
Dec. 78. 
Jan. 79. 
Jan. 79. 
Jan. 79. 
Feb. 79. 
March 79. 
March 79. 
March 79. 
March 79. 
April 79 . 
May 79. 
May 79. 
May 79. 
May 79. 
June 79. 
June 79. 

Car Aadio L.W. Converter 
Acoustic Delay line 
Dorchester 
Sandbank Met. Det. 
Hythe Aeceiver 
Hythe Aeceiver 
Soudlite Converter 
Tone 8urst Generator 
Wide Band Noise Source 
FM Multitester 
Car Test Probe 
Follow up to PW Gillingham 
PW Imp 
Inline Crystal Calibrator 
Jumbo Clock 
Logical O's+X's 

June 79. Trent 
July 79. MM/FM FrenQuency 

Aeadout 
V.MOS Top Band 

A032 
A018 
R033 
A035 
WR037 
WR038 
WKOOl 
A023 
WR036 
WA040 
WA042 
WA044 
WA043 
WR041 

WA046/ 
7/8/9 
WR050 

WA052 

Price f2. 79 & 20 pence p & p. 
Price f3.77 & 20 pence p & p. 
Price fl1.00 & 30 pence p & p. 
Price f3.41 & 20 pence p & p. 
Price f6.34 & 20 pence p & p. 
Price f2 .98 & 20 pence p & p. 
Price £6.33 & 20 pence p & p. 
Price £1.71 & 15 pence p & p. 
Price £0.74 & 12 pence p & p. 
Price £3.05 & 15 pence p & p. 
Price £0.96 & 15 pence p & p. 
Price £1.45 & 15 pence p & p. 
Price £1.52 & 15 pence p & p. 
Price £1.68 & 15 pence p.& p. 
Price f9.52 & 30 pence p & p. 

Price £12.84 & 30 pence p & p. 
Price f4.06 & 20 pence p & p. 

Price £3.66 & 20 pence p & p. 

Transmitter WA056 Price £4.08 & 20 pence p & p. 

August 79. 
August 79. 
Sept. 79. 
Sept. 79 . 
Oct. 79. 
Oct. 79. 

Send 

Sound Operated Switch WK005/6 Price f3. 74 & 20 pence p & p. 
Inexpensive A/F Voltmeter WA055 Price £1.15 & 15 pence p & p. 
Telephone Bell Repeater WA053 Price £1.15 & 15 pence p & p. 
Automatic Intercom WA043 Price £6.20 & 20 pence p & p. 
Automatic Intercom Part 2 WA058 Price £0.60 & 12 pence p & p. 
Noise Blanker WA057 Price £1.24 & 12 pence p & p. 
Burglar Alarms WR059 Price £1.23 & 15 pence p & p. 
Burglar Alarms WA060 Price £1.91 & 20 pence p & p. 
Radio Control Aeceiver WR064 Price f2.92 & 20 pence p & P 

FULL RANGE OF R.S. COMPONENTS 
AVAILABLE 

p.w. JUMBO CLOCK KIT £31.00 
All prices include V.A.T. 

C. BOWES &. CO. L TO., 
4, Wood Street, Cheadle, Cheshire SK8 1AQ. 

Tel. 061-428-4497. 
Please state type number and enclose cheque or postal order. 

L 
).l 

STEREO SPEAKER .:11' 
WALL g@ 
MOUNTING KIT Jf 
.Vibration proof . ::G FF2 
• Swivel adjustment 

FF3 
ADJUSTABLE 
STEREO 
SPEAKER TROLLEYS 
• Easy manoeuvrability 
• Easy to fit and install 

Practical Wireless, January 1980 

POWER UNIT INVERTOR I!P 115v 50c/s provides a high & low 
voltage O/Ps at 25Kc contains 6 pot cores inc types FX2240/42/ 
43, 2 x HV TO. 3 pwr tranis, 4 x 400v 3 amps diodes, 8xBC107, 
2 x BFY52, (transistor types may vary) 2 xThyristors, Zener & 
swt diodes, elec conds, 3 x 20mm fuse holders, all in screened 
case size with circ. £4.50 or 2 for £8. 
RECEIVER UNIT. small high performance receiver uses 7 min. 
plug-in valves covers 2.5 to 20Mc/s in 3 bands as RF stage, 
B.F.O. volt stab, provides O/P for high res or crystal earphones, 
direct freq cal with geared drive, size 5 x 3t X these req ext 
supplies of 200v 40Ma DC & 6.3v AC 1 a. Supplied tested with 
eire, no ext case. £25.00. 
SELECTIVE CALLING UNITS contain telephone dial small 
500Ua meter, low volt stab power unit, 9 circ brds, lamps, 
relays, swts etc thought to generate dialling tones that can be 
selected on front panel, 200/250v I!P transis units new cond 
with circ details £22 . 
MAINS TRANS pria 200/250v sec 340-250-0-250-340v at 
210Ma plus 6 ·5 at 5 amps twice & 5v et at 5 amps size 
5 x 5 x 6" we have tested these a 700v DC at 250Ma using full 
sec with no L.T. load, will also give 17· 6v at 5 amps new boxed 
£8.50. 
RECEIVER UNIT small 5 valve, Superhet inc BFO covers 2 to 
8Mc/s in two bands direct calibration reqs 135v HT & 1.5V DC 
in case size 8 x 5 x 4" for use with high or low res phones with 
circ. £13 . 
INDICATOR UNIT with 3" CRT type 3WP1 (more modern than 
3BP1) plus 13 miniature valves in case size 10 x 8 x 21" con-
tains 400c P.U. with circ £25. 
PANEL METERS mixed mostly 2 & 3" dia types 4 different for 
£4. 
TRANSMITIER ASS. Small low power 15/25w 2·5 to 
20Mc/s Tx unit crystal controlled sold for breakdown contains 
2x 175Pf Tun cond , miniature 500Ua meter, morse key, coils, 
swts, RF chokes, knobs etc. Supplied less valves, contains 
most parts for Rx or Lp Tx ATU with eirc. £8.50. 
TRANSIS INVERTOR 12v DC I!P O/Ps 425v DC at 120Ma or 
180v DC 40Ma also 6 ·3v DC at 2 ·5 amps in case size 
5i- x 4x3'" tested with circ. £ 1 0.50. 
MAINS TRANS Pria 200/250v sec 225-135-0-135-225 at 
70Ma 6·3 2a & 6·3 700Ma. £4 matching choke £1.50 also C 
core trans sec 250v 60Ma & 6·3v 3 amps £3. 

MOTOR for use on 115v AC rated 1/18th HP int at 5000 RPM 
brush type size 5" by 2t" dia with pinion 3/8th by t" fitted 
govenor reqs ext 220 ohm 25 watt res & .luf cond, new 
American spares okay for PCB Drills. £6.50. 
VARIABLE STABILISED P.U. Solartron bench type 200/250v 
I!P O/P var from 0 to 500v DC at up to 150Ma floating O/P also 
6·3v 5a fitted Volt/Ma meter overload protection on' 19" panel 
size 9" high deep no ext case £35. We have a few table 
cases intended to take two of these units at £ 12. 
GRID DIP American Services pattern PRM-10 covers 2 
to 400Mc/s cont uses set of 7 plug in coils with direct calibra-
tion as 4 functions Grid Dip, Osc Det, Absorbtion W.M. & Sig 
Gen for use om 115v 50c/s 25 watts, the head unit with in-
dicating meter can be removed from carrying case which con-
tains P.U. and function selector swts, the head unit measures 
7 x4 x 3 exc coil, meter 100 Ua ·5 valves inc recto All contained 
in carrying case size 11 x 9 x 5" with circ. £55 new cond or £45 
good S/Hand cond. 
H Ell POTS & DIALS standard 10 tr dial to fit 3/8th bush £ 1.50 
or with 1 OOK helipot £2 . 
ROTARY SWTS larger inst type 2p 23w & 8p 12w both £1 .60 
U.H .F. TV tuner transis manual tuned type new with circ £2.50 . 
HEADPHONE LEAD ext cord type with stereo jack t" approx 
30" ext new £1. 
DIODES SiI pwr diodes stud type rated 10 amps ea 100 PIV 4 
for £ 1.60 1000 PIV 4 for £2 .50 new unused. 
CRYSTALS 10X & 10XJ types two pin in range 5 to 7·5Mc/s 
20 mixed for £2.20. 

Above prices include Carr & Vat goods ex equipment unless 
stated new, SAE for list 23/1 or enquiry. 

A. H. SUPPLIES . 
122, Handsworth Rd. SHEFFIELD. S9 4AE. 

Telephone 444278 (0742). 
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Compl e te with built- in NiCads, charg ing 
circuits & rea r panel switch for 1 H z 
reso lution. 

Size only l1·" H x 4t"W 
": 5t"0 . 
The miniature go 
anywhere counter that 
gives you more range , 
visibili ty accuracy and 
versatility than any com-
parable unit at anywhere 
near as low price. 

* TCXO lime base Q·8PPM/o C 10-0001% accuracy) less 
than 2PPM per year aging * Oeluxe gold and black anodised 
aluminium case * H 1 Z and 50 ohm imputs * 1 sec and 
1/ 10 sec gale times * Bui ll in prescaler and preamps stan -
dard * AulO decimal * BNC connectors * No direct con-
nect required for RF pick up * State of the art LS 1 c ircuitry * Sensitivity 10mV to 60MHz 25mV to 150MHz 50mV to 
450MHz (less than 75mV guaranteed) * Power requ ire -
m ent 7 ·5VAC/DC less than 2S0mA. 

ELENCO PRECISION DMM 1200B 
ONLY £66.70 Inc. 

1
£55 + £3 p&p + VAT £8.70) 
for a limited period only) 

The most versa tile DMM we h ave eve r 
offered at lowest eve r price! 

* 3t digit jumbo LEO (0·56"1 display 1iIa)---' -. . * 0 -05% basic accuracy * Measures 
AC/OC .... oltages from 100 microvolt to 
1000 volts, AC/ OC current from 1 .. 
microamp to 2 amp and resis tance from 
0·01 ohm to 20 Megohm * Fully 
overload protected to 1000 vo lts. 

* High input impedance to 10 Megohm * Mains (with 
adaptors not supplied) or ba tlcry (both disposable and 
Nicadsl operation * Uses 1 % precision resistors not unstable 
trimpots * Hi la power ohms. Hi for diodes, l a for resis tors 
in circu i t (on how many DMM's cos ting less than ('00 do 
you find th is feature!) 

ELENCO POWER SUPPLY MODEL XP-90 
13·8V 8 amps Regulated only £63.25 inc. 

Elenco Precision Power Supplies let you opera te your mobile 
Of marine or mobile two way radio, CB , tape player AM/ FM 
car radio. or other mobile equipment right in your own home. 
Elenco provides the exac t ou tpu t voltage no matler what 
current you use. No loss of power when you transmit due to 
dropping voltage. Fool proof cu rrent protection minimizes 
surge curren t that may damage you r expensive equipment, 
works 1000 times fa s ter than any fuse, au tomatic solf reset· 
ting. Special circuit protects equipment. user and itse lf! 

SPECIFICATIONS :- Input Voltage 240V AC 
Output Voltage 1 3 ·BV DC 
Output Curren t B amps 
Load Regula tion · 1 5V 
Line Regulation · 15V 
Ripple Max. RMS ·OlV 
Cunent Protection BA Limit 
Shon Protection 

l A Fold back 
Crowbar Protection Yes 
Output Impedance 

·025 ohms 

BE THE HIT AT PARTIES! 
YAP BOX - 3 Discreet Sounds 

ONLY £9.95 inc . 

• Laser Gun 
• Siren 
• R ay Gun 

Plus m a ny others 

Use on ca r PA 
system, bicycle 
horn , or protection 
against would be 
attackers . 

Invent your own sound effec ts, make believe you' re the 
police or fireman. 

GREAT FOR KIDS OF ALL AG ES. 
Maclin-Z a nd Electronics Ltd . 

38 Mount Pleasa n t, London WC1 OAP 
Tel : 01-837 1165 

; e::::d-:';.- - - - - - - - PW12 I 

Name ..... 

Address ... 
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H.A.C. SHORT-WAVE 
KITS 

WORLD·WIDE RECEPTION 

. H .A.C.· well known by amaleur 
for ifS Short Wave receivers. now offers a 
comp ete range of kits and accessories which have 
been up·dated to sui t the novice and the expert. 
£ 12·()() INCLUSIVE- the ever popular and 
easy to construct DX receiver Mark Ill: 
containing aU genuine short wave components. 
d rilled chassis. valve. accessories and full 
instructions. 
T TWIN TRANSISTOR RECEIVER. selective. 
sensitive and with fantastic reception. yet needing 
only a single PP3 battery. at £14·50 this receiver 
is outstanding value. and will give you hours of in· 
terest and enterta inment. 
NEW TRIPLE T to replace our previous ' K ' Kit 
wi ll be avai lable early thi s year. WATC H TH IS 
SPACE for fu rther information. A ll orders 
despatched within 7 days. Send stamped and ad· 
dressed envelope now for free descriptive 
catalogue of kits and accessories. 

SORRY. NO CATALOGUES WITHOUT S,A.E. 

"H.A.C."SHORT-WAVE PRODUCTS 
".0, Box No, 16. 10 Windmill Lane 
Lewe. Road, East Grin.tead, West 

Su •• ex RHI'·3SZ 

OSMABET LTD 
LOW VOLTAGE TRANSFORMERS : Prim 240V 8C. 
6·JV 1·5A £3·00; JA £4.15; 6A CT £7·90; 12V 1·5A 
£3 ·75; JA CT £7·90; 6A CT £9·75; 15V 0 ·5A £3,00; 18V 
1·5A CT £7 ·90; 24V 1 5A CT £7.90; JA CT £9·75; 5A CT 
£18·00; 8A CT £29·25; 12A CT £37·50; 40V 3A CT 
£13 ,50. 
TWIN SEC TRANSFORMERS : Prim 240V BC. 
6V 0 ·6A - 6V 0 ·6A; 9V 04A - 9V 0 ·4A; 12V 0 ·3A - 12V 
O·JA; 20V 015A - 20V 0 ·15A; a" at £4·15 each ; 15V 
0 ·75A- 15VO·75A £6,4O; 15V 1·5A - 15V 1·5A £8·25; 
18V l A - 18V lA £7 ·90; 18V 1·5A - 18V 1·5A £9 ·75 ; 
20V 1·5A - 20V 1·5A £9·75; 12V4A - 12V4A£12·00; 
25V 2A - 25V 2A £12,00. 
MIDGET RECTIFIER TRANSFORMERS: Prim 240V BC. 
6-0·6V ' ·5A or 9-0-9V lA £3·40 each: 12·0- , 2V lA or 
20·0·20V 0 ·75A £4·15 each; 9·0·9V O·JA or 12V·0· 12V 
0 ·25A or 20V·0·20V 0 · 15A £3·00 each. 
LT TRANSFORMERS TAPPED SEC: Prim 240V 8C. 
0· 10· 12· 14· 16· 18V 2A £7·50; 4A £9·40; 0·12 · 15·20· 
24· JOV 2A £8.25; 4A £12·00; 0-20·JO·60V lA £9 ·00; 
2A £12 ,00; 0·40· 50·60· S0· 1 OO· llOV 1 A £12,00. 
AUTO TRANSFORMERS 110/ 24OV BC. 
30 wa tt to 4000 walt ex stock, lis ts. 
MAINS TRANSFORMERS, SPECIAL OFFER : Prim 
240V BC. 
250·0-250V 60 Ma. 6 ·JV lA £2·50; 250V lOOM •. 6 ·JV 
2A £3·50; 9V JA £2·50; 25V 300 Ma 9Op. 
LOUDSPEAKERS 

othe r types available . 
"INSTANT" BULK CASSETTE/TAPE ERASER 
Instant erasure of casseltes, and any dia meter of tape spools, 

£7·50. 
Size 19 x l Bx 20mm BOOO £l ·SO . 
CHARGING METERS 1lin diameter 
2A or 3A £1·25 each; 5A or lOA £l ·SO each. 
SYNCHRONOUS GEARED MOTORS, 240V BC. 

ERS 
P.P .. sec tapped J ·S- 150 A·A 6KO. JOW £17,50; A·A JKO 
50W £26,00; loOW IEL31 . KTSS etcl £35·00. 
G.E.C. MANUAL OF POWER AMPLIFIERS 
Covers va lve amplifiers 30W to 400W £1 ·26. 
MULTIWAY SCREENEO CABLE, PVC COVEREO 
36 way £1 ·00; 25 way 7SPi 14 way SOp; 6 way 25p ; 4 
way 20p; 2 way 10p; 1 way 8p; 4 way individually screen· 

stereo do screened 1 5p, metre. 
Electrolytic 400 400V 7Sp; 2000/30V 30p; 2200/40V 

tubular, W/E. 4/ 16QV; 

CARRIAGE EXTRA ON ALL ORDERS 
ALL PRICES INCLUDE VAT. 

CaUer. by appointment only. S .A.E. Enquirie., Uat •. 

46, Kenilworth Road. Edgware, MiddBx. 
HAS 8YG . Tel: 01-958 9314 

DISCOUNT 
SPEAKERS 

Imp 8 or 15 as app. 
Guarantees : 

TITAN 5 years 
FANE LIFETIME 
OTHERS 1 yellr 

ALL PRICES 
INC, VAT 

Prices correct at 29. 10.79 

Rec. Act. Sonic 
Price Price 

GENERAL PURPOSE 
5" FANE 501 
S" AF MODEL SO 
S" AF MODEL S3 
S" FANE SOST DUAL CONE 
10" ELAC 10RM 10 WATIS 

HI-FI KITS 
AF FAI 8 " + TWEETER 
FANE MOOE ONE 8" + TWEETER 
W HARFEDALE OENTON KIT 
WHARFEDALE SH EL TON KIT 
W HARFEOALE lINTON KIT 
WHARFEOALE GLEN DALE KIT 

£42.41 p' 
£54.J2 p' 
£75.5J p' 
£92.7S p' 

GROUP/DISCO TYPES 
12" TITAN T12/ 50R £20.20 
12" TITAN T1 2/100A £39.95 
12" CELESTION G12H JOW £22.4S 
12" CELESTION G 12/50 50W £19.6S 
12" GOO OMANS PO 
12" GOOOMANS PG 
12" FANE SPECIALIST PAS5 £J3.S1 
12" FANE SPECIALI ST OISCO SO/2 £J4.SS 
12" FANE SPE CIALIST DISCO 100/2(J7.01 
12" FANE SPECIALIST GUITAR SOL £JJ.Sl 
12" FANE SPECIALIST GU ITAR 
S06/2 
12" FANE CRESCENOO 80 
12" FANE CRESCEN DO SOLT 
12" FANE CRESCEN DO 12E 
15" TITAN Tl 5/70 70W 
15" TITAN T15/S5 
15" TITAN T1 5/ 100 lOOW 
15" FANE SPECIALIST SASS 100 
15" FANE CR ES. COLOSSUS 
15E 200W 
1 S" GOOOMANS 1 SP 
lS" TITAN TlS/ l00 l 00W 
1 S" CELESTION G 1 S/200 std. 
16" FANE CRESCENDO lSE 
1 S" FANE CRES. COLOSSUS 
lSE 200W 

HORN UNITS 
CELESTION MH 1000 25W 
FAN E J44 
FANE J7J 
FAN E Jl04 

(34.8S 
£5J.20 
[57 .24 
[74.50 
[36.95 
[42.95 
£47.95 
[51.07 

[ 129.8S 

[59.95 
[6S.SS 
£122 .42 

[138.40 

£20.95 
£8.47 
[ 13.79 
[20.18 

£4.95 
£11.91 
£6.91 
£3.95 
£2.50 

£14.95". 
1:19.99". 
no.95 ". 
1:38,95 ". 
£52.15". 
£115.95 ". 

£16.95 
£26.96 
£14.95 
£12.95 
£22.95 
£21.95 
£23.96 
£24.95 
£25.96 
£23.96 

£24.95 
£36.95 
£39.95 
£51.96 
£24.95 
£28.95 
£35.95 
1:34.95 

£89.95 
£46.95 
£46.95 
1:46.95 
£85.95 

£96.95 

£14.95 
£5.91 
£8.95 

£13.95 

CROSSOVERS (FOR ABOVE) 
FANE HPXl R OR HPX2R [4.2 1 1:2.95 

Mail Orders/Export enquiries 10 above. Add £1 earr. 
Hi-Fi spkrs. or kits. Otherwise add (1 ·25 (12" Spkrl . 

[1 ·50115"1 £2 ·50 118"1 

SPECIAL OFFERI 
COLLARO RECORD DECKS 

• 'S ' Shaped Arm' Auto or Manual 
• 11" Turntable' Ideal for Disco 

£15.95 ea. or 2 for £30. 
Carr. [1 .00 ea. 

Also fo r personal shoppers only 
AMPS, TTABLES, JINGLE MACHINES, 
DISCO CONSOLES, LIGHTING. CABINETS, 
CREDIT TERMS AVAIlABLE £20 

GREENTHORPE MILLS 
GREENTHORPE 
LEEDS LS13 4LQ 

Practical Wireless. January 1980 
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The opportunities in electronics, today, and for the 

future are limitless - throughout the world. Jobs for 
qualified people are available everywhere at very high 
salaries. Running your own business, also, in electronics 
- especially for the servicing of radio, TV and all associated 
equipment - can make for a varied, interesting and highly 
renumerative career. There will never be enough specialists 
to cope with the ever increasing amount of electronic 
equipment coming on to the world market. 

We give modern training courses in all fields of electronics 
- practical 0.1. Y. courses - courses for City & Guilds exams, 
the Radio Amateur I icence and also training for the new 
Computer Technology. We special ise only in electronics and 
have over 40 years experience in the subject. 

All the train ing can be carried out in the comfort of your 
own home and at your own pace. 

A tutor is available to whom you can write at any time 
for advice or help during your work. 

and a career. 
COURSES AVAILABLE:-

• CITY & GUILDS CERTIFICATES 
IN TELECOMMUNICATIONS AND 
ELECTRONICS. 

• RADIO AMATEUR LICENCE. 

• COMPUTER TECHNOLOGY WITH 
HOME TRAINING COMPUTER. 

• DIGITAL ElECTRONICS. 

• BEGINNERS PRACTICAL COURSE. 

• RADIO AND TELEVISION SERVICE. 

• AND MANY OTHERS. 

WE ARE AN INTERNATIONAL SCHOOL 
SPECIALISING IN ELECTRONICS 
TRAINING ONLY AND HAVE OVER 
40 YEARS EXPERIENCE IN THIS 
SUBJECT. 

Practical Wireless. January 1980 

All students enrolli ng in our courses rece ive 
a free circuit board originating from a computer 
and containing many different components 
that can be used in experiments and provide 
an excellent example of current electronic 
practice. 

Free 32 page 
Colour Booklet. 

NAME ........................... . .......... , ................ . 
ADDRESS ................................................ . 
... .. ......................... , ................ 
Post now, without obligation, to:-
BRITISH NATIONAL RADIO and 
ELECTRONICS SCHOOL P.O. Box 156, Jersey,. ______ 

I I 
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Beat VAT 
with VAO ( 

from G3CED 
Value 
added 
offers 

) 

We've proved our point. our ' Value Added Offers have attracted reams of orders from 
enthusiasts wishing to purchase our wide range of receivers and transceivers. WE 
ARE IN BUSINESS TO SAVE YOU MONEY I 
All goods come carriage paid. insured and inclusive 15% VAT AND LESS OUR 
APPROPRIATE VAO I 

TRANSCEIVERS 
RECEIVERS 

VALUE ADDED OFFER/1 
Just send 410p stamps for the latest YAESU fully illustrated Catalogue which comes 
to you with our VAO CREDIT VOUCHER worth £3.60 for your eventual 
TRANSCEIVER purchase. Or a couple of 10p stamps brings you the Swan leaflets. 

VALUE ADDED OFFER/2 
Include a World Record Joystick VFA .5-30 MHz. Antenna System 'J' 8S part of your 
Transceiver order - System will only cost £40.50 inclusive - SAVING £13.501 

RECEIVERS - PACKAGE DEALS 
VALUE ADDED OFFER/3 
Along with our VAO the savings on packages have increased from £14.15 to £21.451 
Complete radio stations, all cables. headphones, Joystick System 'A' antenna - ON 
THE AIR IN SECONDS I 

SUPER PACKAGE R.1. 
Features FRG7 RX £240.80 
SUPER PACKAGE R.2. 
Features the "ROLLS" FRG 7000 £409.00 

SPACE DOES NOT PERMIT US TO LIST 
ALL OUR WIDE RANGE OF Tx/RxlTx-Rx 
AND OTHER GEAR. IT'S WORTH A 
STAMP FOR OUR CURRENT LITERATURE. 

RECEIVERS ONLY 
FRG7 £204.40 FRG7000 £372.60 

JOYSTICK ANTENNA 
SYSTEMS (0.5-30 MHz) 

SYSTEM 
11 A" 
SYSTEM 

1 SOw p.e.p. or for the SWL 

£48.55 
SOOw p.e.p. Improved "Q" on receive 

£54.00 

Just telephone your card number - 0843 
62535 lext. 5) or 62839 lafter office hours) or 
write ISend 10p) for details of Value Added 
Offers or general literature. 
Prices correct as at press. 

5 Partridge House. Prospect Road. 8roadstairs. 
CT10 1 LO lcallers by appointment). 

CHORDGATE LTD. SWINDON 
SILICON TRANSISTORS FULL SPEC. 

TIP31B 2Sp comp. T1P32B 2Sp, S pairs £2.00 or 10 either type £2.00. BFYSI 
ISp 10 for £1.20. 2N3707 gen. pur. NPN 10 for SOp. 2NS293 NPN 7SV 4A 
TAB collector 20p 10for £1.7S. TIP34A PNP 60V lOA 40p IOfor£3.IN914 
25p 10 for 60p. BDS2S 30p comp. BDS26 30p useful up to SOMHz. 5 pairs 
£2.50 10 either type £2.50. 
Fairchild FND 10 7 seg. displays 
O·IS " red common cathode 60p. 
Pye dynamics ' thick film I MHz 
clocking oscillator, S volt supply, 
drives I ITL loade 60p. 
368·640KHz XTAL PCB MTG 
HCU 72 10 = 360HZ 75p. 
444 ·8KHz XTAL wire end £!.9S. 
Beehive trimmer 3-30PF 10 for SOp. 
1·5 -2·5PF min trimmer 5mm x 
5mmHORMTG 12p 10for£1. 
Stettner 3-15PF CER trimmer 
IOmm dia. vert. MTG ISp 10 for 
£1.20. 
Denco transistor I FTs interstage 
I FT 13 60p. Det. output 60p 
470KHz. 
10 MFD 6·3V tantalum caps bead 
type 7p. 10 for 60p. 
As above 10 MFD 16V Sp. 10 for 
70p. 
I MFD ISV tantalum min caps 4mm 
x I· 5mm Sp. 10 for 70p. 
As above 2·2 MFD Smm x 1·5mm 
Sp. 10 for 70p. 
Colvem I watt wire wound pots 25R, 
100R, IK, 2K, 2·5K, 10K, 30K, 
40p. 10 for £3. State value. 
Electrolytic caps single end tag. 680 
MFD 63V 60p. 4700 MFD 16V 60p. 
6800 MFD IOV 60p. 15000MFD 
10V 60p. Screw terminal 4 700 MFD 
40V60p. 
6FIO stud rect. 100V P.LV. 6A 2Sp. 
4 for SOp. 
LA424S mullard core 15p. 
Mullard pot cores. All supplied with 
data sheet. LAI SOp. LA2 60P. LA4 
70p. LA 7 SOp. 

28 PIN I/C holder 2Sp. 
30 turret tags SOp. 
500 OHM multi-turn PCB MTG pot 
20p. 10 for £ I.S0. 
Airflow Developments snail blower 
I IOV 50Hz£4.50. 
Citenco 48V motor with right angle 
drive geared for 4 R.P.M. torque 24 
oz-ins. i" round or for S/32" 
square shaft £9.S0. 
Honeywell plastic snap panel MTG 
push button DP/CO switch, latch or 
non latch ISp. 10 for £1.25. State 
type. 
Alma push button reed switch ideal 
for keyboard 30p. 10 for £2.50. 
Min. glass reed switches 20mm 
length 10 for60p. 
Mercury battery I· 3SV 1000 MA/H 
16mm dia. 16mm high 15p. 10 for 
£1.20. 
LM324N quad op-amp I/C 6Op. 
LM 1303 N sterio pre-amp IIC 60p. 
SN76110 P.L.L. FM stereo mul-
tiplex decoder I/C 7Sp. 
0·2" red LEDs 12p.IOfor£l.00. 
O· 12S" red LED 12p. 10 for £1.00. 
4· 7V 400 MW zener 6p. 10 for SOp. 
13 V 400 MW zen er 6p. 10 for SOp. 
Min cermet trimmers HOR MTG 
220R and IOK ISp. 10 for £1.20. 
State value. 
-} W carbon resistors, 100 packed in 
;"anufacturers cartons. ISR, 39R, 
47R, ISOR, S60R, 2·K, 22K, 68K, 
lOOK, SOp per carton. State value. 
Resistor pack 200 assorted 70p. 
Min electrolytic pack approx. 100 
assorted values, few types unmarked 
7Sp. 

Waveform generator kit. PCB and all components to build 20Hz-20KHz 
generator with sine square and triangle outputs. 1O-30V supply, complete with 
data sheet£9.95. 
For all above supplies add 3Sp post and packing. Orders over £4.00 post and 
packing inclusive. 
"Printed circuits detailed below add 3Sp post and packing 1-3 boards. Larger 
quantities post and packing inclusive. 

PCB contains 2 IP IOW wafer 
switches. 2 x 74401/C 2 x 74141 
lie. Various logicl/Cs I N4148s and 
over 50 components 70p. 
PCB with GEC G424 triac control 
I/C. 2 SGS transistors. Three 9 watt 
WW resistors and 12 other com-
ponents supplied now with G424 
data and application sheet £ 1.00. 
PCB with 4 x 0· 1 MFD loooV caps 
2 pre-sets, I bridge rect , 4 x I N4007, 
9 resistors 70·p. 
PCB with 2 x 741. 2N4921 and over 
40 other components and multiturn 
20Kpot 70p. 
PCB with 8 x BC 107 8 x BCY704 
pre-set pots and over 70 other com-
ponents SOp. 

PCB with 4 BD2S3A or 2NS838 
(SOOV VCB 6A HFE IS) S wire 
wounds. Zeners diodes and 2 wound 
pot cores £ 1.00. 

PCB with LM309 S volt reg. 7 reed 
relays 45 logic I/Cs 8 voltage corn-
parators2 x MJ410 200V NPN. 2 x 
7490, 2 x 7442 SCRs, 4 multiturn 
pots. Total of over 200 items £1. 75. 

Parcel of I each of above 7 peBs 
£5.9S. Post and packing inclusive. 

Audio amp PCB with 2 x BFYSO 1 
BFX29 and output pair of 2NS293. 
2N5293 rated at 36 watt max 
dissipation. Circ. dia. supplied £1.75 
or 2 for £3.00. Post and packing 
inclusive. 

Special bargain 10 Kilo inclusive of packing parcel of PCBs, resistors, 
capacitors, etc. etc. and items not listed above £S.50. 
Avo in circuit transistor tester type IT 169 complete in case with instructions 
for testing transistors diodes and SCRs £17.S0. Excellent condition fully 
tested. 

(Dept B.) 194 A DROVE ROAD. SWINDON. WILTS. 
ALL OUR PRICES INCLUDE VAT 

Practical Wireless, January 1980 
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-iJ:iilj·iifjund!., 
5\1. 6y. 8'.1. 12v & 15v. 
All J2p each 

i1:! lij·iifiim§-, 
5". 6v, 8v. 12v. 15",. 
20v& 24v. 

ii:IVij·iifif.! 
5'1.8"'.12'.1,15'0', 
18v. & 24v 
Alii., ....... If' fji"iifii ... @.M 
5'.1, 6v. 8v, 12v. 151,1. 
20v& 24 .... 
Al17a, 

'Hufi!""f)'" 
5v, 8v, 12v. 15v, 
18'0'& 24v. 
All la, 

12"iJt,':II}t 
pA7231011l .43 
l200 1.95 
lM304H 2.55 
lM323K 6.66 
lM3 25N 2.77 
lM326N 2.77 
lM345K 8.91 

ROD AERIALS 
fRA I l & MW 1300pll 
fRA2 l & MW 1500pll 
t.F. TRANSFORMERS 
1FT 13 465KHz 
1FT 14 465KHz 
1FT 15 10JMHl 
1FT 16 1.6MHz 
1FT 17 1.6MHz 
1FT 18 465KHz 
1FT 18 1.6MHz 

RA}NGE 
2T YEllOW 
3T REO £1.01 
4T AND 
5T WHITE 

IRANGE 
OP2 YEllOW 
OP3 GREEN 
OP4 REO 97p 
OP5 AND 
OP6 WHITE 
OP7 

eclronics The items shown in this advert are just a small selection taken 
from our 1979 Catalogue cO(1taining everything from Resistors to 
the latest in Microprocessors. Order your copy today FREE with all 
orders upon request or SAE 

100KH, 
1.0MHz 
2.0MH, 
2.097152MH, 

.61 

.81 4.194304MHz 

.97 4.4336 19MH, 
,97 5.0MHz 
.91 8.0MHz 

1.14 10.0MHz 
1.14 10.7MHz 

TUNING CAPACITORS 
OILECON 

100pl 1.94 
300pl 2.29 

C604 500pl 2.52 
5pl. I Opt. 15pl. 25pl 
20pl.50pl 
60pl. 75pl. 100pl 
TYPE '0' 

31 DIGIT 
METER KITS 

3.67 
4.60 

26.99 
2199 

TEL: 01 883 3705 01 8832289 

Size inches 0.1 
2.5 x I .1 2 
2.5 x 3.75 .45 
2.5 x 5 .52 
3.75 x 3.75 .52 
3.75 x 5. 0 .60 
17 x 2.5 1.55 
17 x 3.75 2.06 
17.9 x 4.7 2.68 
Pin insertion tool ,98 
Spot face culler .84 
Veropins per 100 .42 

"UiU'HUW 
25 23E 8.76 
1798K 5.09 
GRANGE 
2672A 
2673G 9.17 
26748 12.49 
PLASTIC 
2514f 1.99 
25 16G 2.27 
2518H 2.53 
2520J 2.87 
2522K 3.85 
SERIES 2 
CASE BOX 
2037C 3.93 
2068B 
2073K 7.06 

1500. 2700. IK. 4.7K. 
10K.47K,IOOK81peach 

23 
.38 
21 
.51 
.75 
.65 
.15 

1.17 
.55 

1.26 
.30 
.99 

1.16 
3.58 
.75 

5 x 14 1 for 1.00 
4 x 555 fa t 1.00 
2xlN414 1.00 
2 x CA3086 1.00 
2 x MCI310 1.50 
10 x TIl209 1.00 
10 X.2Red lEO 1.00 
UCA730 • . 60 
UCA740 8.60 -Pin Plug Socklt 
2 .15 .10 
3 .15 .10 
4 .t5 .10 
51 180 °1 .t5 .10 
51240°1 .t5 .10 

T099 
10 PIN 

BCI07 .10 
BCI08 .10 
BCI09&C .10 
8C I4 7 .08 
BCI48 .08 
BCI49 .09 
BCI57 .01 
BCl5B .09 
BCl59 .01 
BCl82l .12 
BCIB3l .t2 
BCI84l .12 
BC212l .12 
BC2 1ll .1 2 
BC214l .12 
BC327 .12 
Bfl94 .10 
Bfl95 .10 
Bfl96 .11 
Bf l 97 .10 
BfY50 .23 
2NI71 1 22 2N2905 23 2N2925 .10 
2N2926G .12 
2N3055 .51 

V A T Inclusive poces 15% Export Customers deduct V A T 3123 'i'!It"J'1 Postage and Packing 25p Trade and Export Inqulfles most Welcome Hours 9 OOam - 500pm 
I VISA . Now available our ORDER RING line. lust phone your order through with your Access or Barclaycard number and providing 

the order IS received by 3 OOpm the components will be the same day (mln tel order £5 DO) 

STILL TOP VALUE and LIFETIME 
GUARANTEE 

INTRODUCING THE 'CLASSIC 55' 12" 55 WATT MULTI-PURPOSE BASS-
LEAD GUITAR - P.A. - DISCO 

A HIGH PERFORMANCE 
SPEAKER A TA 
REMARKABLY 
LOWPRICE 

FULL CLASSIC RANGE 
Classic 45 12/1 45 Watts 
Classic 55 12/1 55 Watts 
Classic 80 12/1 80 Watts 
Classic 85 15/1 85 Watts 
Classic 1 50 1 5/1 1 50 Watts 
Classic 125 18/1 125 Watts 
Classic 175 18/1 1 75 Watts 

LOOK ATTHESE TYPICAL 
PERFORMANCE FIGURES 
and it's a BUDGET SPEAKER 
Total distortion at 
rated output 3% 
Sensitivity 98d .b. 
Frequency range 50-5000Hz 

A/so A vai/ab/e 
HIGH FREQUENCY HORN UNITS 
SPECIALIST RANGE SPEAKERS 
CRESCENDO 'E' SERIES SPEAKERS Impedances 8 ohms or 15 

ohms as required. Ree. Retail Price (ine. V.A.T.) 

Available from YOUR LOCAL DEALER or 
if in difficulty post free direct from 

Practical Wireless, January J 980 

BRITAINS LARGEST PRODUCERS OF HIGH POWER CHASSIS SPEAKERS 
FANE ACOUSTICS LTD, HICK LANE, BATLEY, YORKS. 
Telephone: (0924) 476431 Telex: 556498 FANE G 

13 
www.americanradiohistory.com



TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK 
--WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS--

STEREO PRE-AMPLlFIER POWER AMPLIFIER 

MC I CPR 1 

CPR 1-THE ADVANCED PRE-AMPLlFIER 
The best pre-amplifier in the U.K. The superiority of the CPR 1 is probably 
In the disc stege. The oyerload margin is a superb 40dB, this together with the 
high stewing rate ensures clean top, even with high Qutout cartridges tracking 
heavily moduleted records. Common-mode distortion Is eliminated by an unusual 
desig n. R.I.A.A. is accurate to 1dB; signal to noi se fatio is 70dB relative to 
3'5mV ; distortion <'005% a130dB overload 20kHz. 
Following this stage is the flat gain/balance stage to bring tape, tuner, etc. up 
to power amp. signal levels. Signal to noise ration 85db : slew-rate 3V/uS; 
T.H.D.20Hz-20kHz < ·008% at any level. F.E.T. mllting. No controls are fitted. 
There is no provi sion for tone controls. CPR 1 size is 138 ... 80 " 20mnl. Supplv to 
be :I: 15 volts. 

SuItable for nearly all moving·coil cartridges. Send for details. 

X02: X03-ACTIVE CROSSOVERS 
XQ2 - two way. X03 - three way. Slope 24dB/octave. Crosso ... er points set to order 
within 10%. 

REG 1-POWER SUPPLY 
"'!'he regulator module, REG 1 provides 15·0· 15v to power the CPR 1 and MC 1. 
It Clln be used with any of our power amp supplies or our small transformer TR 6. 

·The power amp kit will accommodate it. 

POWER AMPLIFIERS 
It would be pointless to list in so smalll'l; space the number of recording studios, 
educationltl and government establishments, etc.'who have been usingCRIMSON 
amps satisfactorily for Quite some time. We have a reputation for the highest 
QUality at the lowest prices. The power amp is available in five types, they all 
have the same specification: T .H.D. typically ·01 % any power 1kHz 8 ohms; 
T.I.D. inSignificant; slew rate limit 25V/u5: signal to noise ratio 1l0dB; frequency 
response 10Hz·35kHz, -3dB; stability unconditional : protection-drives any 
load safely; sensitivity 175mV (250mV or l00mV on request); size 120 L 80 •. 
25mm. 

The SR·9 represents the finest value-
for·money ever offered in the FM 

monitor recei ... er market. Giving fully tunable coverage of the 2 metre amateur band from 
144·146 MHz. or Marine Band from 156·162 MHz. the SR·9 also incorporates the facility 
for installing optiona l crystals which will pro ... ide up to ELEVEN fixed channels tor the most 
popular frequencies - mobile ca ll ing channel. local repeater channels. distress channel etc. 

The SR-9 is completely se lf contained. even to the loudspeaker. and needs only 12 volts 
dc (negative earth) at around 200 mA to operate. Mounting hardware is pro ... ided for in· 
stallation 

SR9 Receiver £49.50 { + £1 C4fT.l- State Amateur or M.rine verakm. 
Special Package 0_1 No.1 : SR9+ M.ina Powe, 
Supply + Loft/Roof Aerilll for £89.S0 (+ £2 earr.) 

POWER SUPPLIES 
We produce suitable power supplies which use our superb TOROIDAL transformers only SOmm high 
wilh a 120-240 primary and Sing le bolt fixing (includes capacitors/bridge rectifier) . 

PRE-AMPLlFIER KIT 
This includes 811 metalwork. pots. knobs etc. to make 8 complete pre·amp with the CPR 1 (SI module and the 
MC 1 

ACTIVE CROSSOVERS 
X02 ....... . £15.16 X03 ... ... £23·58 
POWER AMPLIFIER MODULES 
CE 608 6OW/B ohms 35-0-35v £19.52 
CE 1004 l00W/4 ohms 35-0·35v £23·02 
CE 1008 l00Vl /8 ohms '5·0-'5v £25.96 
CE no. HOWl' ohms 45-0-45v £31.00 
CE 1708 170W/S ohms 6O-0-60v £33·97 
TOROIOAL POWER SUPPLIES 
CPSlIor2 " CE6080rl x CE 1004 £16.56 
CPS2 for 2 oX CE 1004 or 2/4 "-
CE 608 . . . . . . . . . . . . . . . . . . . . . . .. £18·80 
CPS3 for 2 '. CE 1008 or 1 ... 
CE 1704 . ... ....... ... £19· 75 
CPS.lor 1 , CE 1008... £17·12 
CPS510r 1 x CE 1708 ......... £24.15 
CPS6 lor 2 x CE 1704 or 2 .' CE 
CE 1708 ....... £25·53 
HEATSINKS 
Light duty, 50mm, 2°C/W .. .. . ' £1·44 
Medium power, 1001'"1101. 
1·.·C/W ...................... £2·35 
Disco/group. lSOmm, 1 ·1 °C!W £3·04 
Fan, 8Omm, state 120 or 240v .. . £19·10 
Fan mounted on two drill ed 
100mm heatsinks, 2 .. : ·4°C/W. 
65°C max. with two now 
modules ........ . ........ .. . .. £31·05 
THERMAL CUT.OUT. 70· C .. £1 ·54 

PRE-AMP KIT 
£38·07 

POWER AMP 
KIT .... £35·03 
PRE-AMPS: 
These are avail -
ab le in two ver-
sions-one uses 
standard compo-
nents. and the 
other (the S) uses 
MO resistors 
where necessary 
and tantalum capa-
cito rs . 
CPRI ... £31·65 
CPRIS .. . £40·87 
MCI. . £21.28 
MCIS ... . £33·17 
POWER SUPPLY 
REGI . £6·90 
TR6. . £1·97 
BRIDGE 
DRIVER.BDI 
Obtain up to 340W 
using 2 ,.. now 
amps and t.,is 
module BDI £5·1 5 

CRIMSON ELEKTRIK 
lA STAMFORD STREET. 

LEICESTER. LEl 6NL 
Tel: (0533) 553508 

U.K.--plea.e allow up to 21 daya 
for delivery. 

All prices shown are UK only and 
include VAT and post . COD 90p 
£100 lirnit. Expo rt is no problem, pl('ase 
write for specific Quote. Send large SAE 
or 3 International Reply Coupons for 
deti\iled information. 
Distributors:-
BADGER SOUND SERVICES LTD. 

46 WOOD STREET. 
lYTHAM ST. ANNES. 

LANCS FY8 1 QG. 
"MINIC TELEPRODUKTER 

BOX 12035 : 5-750 12 
UPPSALA IZ. SWEDEN" 

PROGRESSIVE RADIO 
ALL ORDERS DESPATCHED BY RETURN POST 

SEMICONDUCTORS. 2N5062 I IOOV 800 mA) SCR 18p. BX504 Opl0 isolator 25p. CA3130 
95p. TBA800 SOp. CI06D 400V 2· 5A SCR Cropped Heatsink 20p. TDA 1151 2Sp. 
SWITCHES. Min. toggles. SPST 8 x 5 x 7mm 52p. OPDT Bx 7x7mm 82p. DPDT cloff 
12 x 11 x 9mm 71p. HEAVY DUTY-DPDT 240VAC 10 Amp 35p. PUSH TYPE. push on 16x 6mm 
1ip, push to break version 11p. 16 pin D.I. L. switch 4Op. 
SURPLUS BOARDS. No.l car radi o IF. Board 2 transistors and IM3 82 I.C. I.F."s etc .. SIp. No.2 
with 11 50V 2.5 Amp SCAS. rela y and various transistors. Including unijunction type £1 .15p. 
NO.3 with 2 BOY61 T03 transistors 46p. j 

LIGHT DIMME R. Wall mounting 25QVAC 800 waits max .. has buil! in photo cell for automatic 
swi tch on when (!a rk £4.50p. 
RECORDING TAPE. low noise Mylar, supp lied spooled un boxed. 7" 1200' £1 .00, 7" 1800' 
£1.45p. 10," 3.600' £5.00. BLANK CASSETTES C60 10 for £2_75p, C90 10 for £3.85p. 
TAPE HEAD DEMAGNETISER. 240VAC cu",ed D'Dbe £2.65p. LOW COST i" tape opJIc:.r 
£1 .95p: 
TOOLS. 5 piece precision screwdriver sets. individual handles only £1.01 set. 
JUMPER TEST LEAD SETS. 10 pairs of leilds with insu lated crocs each end top. 
MU RATA 40KHZ TRANSDUCERS. RX/T)( £3.50 pa ir. 
TELEPHONE PICK UP COIL suction type with lead and plug 82p. 
MINIATURE SOLID STATE BUZZERS. 33 x 17 x 15mm. output at 3 feet 70db .. 15ma drain, 4 
type. 6·9· 12 or 24 volts SOp. LOUD 12 volt buzzer 63p. 
Cash with order please, official orders welcome from schools etc., please add 30p 
postage and packing. VA T inclusive. SAE for latest illustrated stock list. 

31, CHEAPSIDE, LIVERPOO L L2 2DY 

Package Deal No.2 : SR9 + Car Window Clip Aerial for £53.85 (+£1 .50 carr.) 
Note: S.P.D. No.1 is only available in Amateur Band Version N E VU QUALITY KITS 

run I VALUE 
IN THE FINEST 

SHORlWAVE RECEIVERS 
as featured in Aug. issue Trio R300 with dual conversion on 

of P.W. Utilises a drift cancelling loop higher frequency band (above 
system to give performance plus. 500 18MHz). 170KHz-30MHz coverage. 
KHz 30MHz coverage. USB/ LSB/AM/CW. 120Vac/240Vac/ 
US8/ LSB/AM/CW. 240Vac/ 12Vdc 12Vdc supply or inlernal batteries. 
supply. £179 £189 

Both currently available from stock. Please add £4 for Securicor delivery. 
ALL OUR PRICES INCLUDE VAT 

EASY TERMS available. Access and 8arclaycards welcome 
-CATRONICS LTD. (Dept. 81) COMMUNICATIONS HOUSE, 

20WALLlNGTON SQUARE, 
WALLlNGTON, SURREY SM6 8RG 

Phone : 01-669 6700. Mon.-Fri. 9 a.m.-S.30 p.m. Sats. 1 p .m . 

14 

FROM DENMARK 
Easy-to-build, sure-fire kits with full English instructions 

Latest IC circuit designs 
JK01 AF Amp £6.75 JK06 27MHz Xtal TX £9.85 
JK02 Mic Amp £6.75 JK07 Tone Decoder £9.85 
JK03 Sig. Gen £9_85 JK08 Triac Control £6.95 
JK04 FM Tuner £9.95 JK09 Birdie Bleeper £5.95 
JK05 27MHz Xtal RX £10.50 HF61 Beginners radio £6.50 
Prices include V A T Add SOp f or post and packing 

Stocks limited due to world-wide demand 
ORDER NOW SAE for FREE Kit Guide 
Full money back guarantee 
TECHNOCENTRE L TD 

Mail order only 
54 Adcott Road 

Middlesbrough TS5 7ES 
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MORE BIG VALUE 
FROM YOURTANDYSTORE 

Dual FET imput for 
accuracy and minimum 
loading. 11.5cm mirrored 
scale. DC volts, 0- ),3- 10-
30- 100-300- 1000. DC 
current 0-100 a. 0-3-30-
300 milliamp. Resistance 
0-30-3OO-3k-30 IC- I 
megaohm.O-loo- lk-
10 IC-looK-3 
megaohms. Req. 9V 
battery. 22-209. 

For RF, IF, AF circuits. 
Maximum accuracy. Easy 
pushbutton operation. Needs 

. ...... , I two "AA" h;ltteries. 22-4033. 
Spot circui t troubles and 
check RF, IF and audio 
signals from aerial to 
speaker on all audio 
equipment. With 9V 
battery, instructions. 
22-010. 

General coverage receiver. Quartz-synthesised tuning, 
digital frequency readout. 3-step RF Attenuator. 6-
range preselector with LED indicators. SSb and CW 
demodulation Speaker. Code osci llator. Batteries (not 
included) or 12V DC. 20-204. 

REGPRICE£229.95 

The largest electronics retailer in 

Unique circuitry makes it a combined level detector, 
pulse detector and pulse stretcher. Hi-LED indicates 
logic" I". La-LED is logic "0". Pulse LED displays 
pulse transitions to 300 nanoseconds, blinks at 3 Hz 
for high frequency signals (up to 1.5 MHz). Input 
impedence: 300K ohms. With 36" power cables. 
22-300. 

DYNAMIC 
TRANSISTOR 
CHECKER 
Shows current gain and 
electrode open and short 
circuit. Tests low, 
or high power PNP or 
types. Go/no-Go test from 
5-50mA on power types. 
22-024. 

Offers subject to availability. Instant credit available in most cases. 

OVER 170 STORES AND DEALERSHIPS NATIONWIDE, 

Practical Wireless, January 1980 

REG. PRICE £ 2. 79 
ACtOC CIRCUIT 
TESTER 
Accuracy in 1-300 volts 
ranges. Safe in live/dead 
ci rcuits. Needs two "AA" 
batteries. 22-4034. 

REG. PRICE £ 1. 99 
Power project boards. IC's, other low-voltage DC 
equipment. Load regulation : less than 450mVat I 
amp at 24V DC. Ripple: less then 25mV. Maximum 
output current: 1.25 amps. Switchable colour-coded 
meter reads 0-25V. DC and 0· 1.25 amps. Three-way 
binding posts take wires, banana plugsordual banana 
plugs with 0.75" centres. For 220/240V AC. 
22-9123 £35 95 

REG. PRICE • 

Access. Barclaycar(1 and 
Tr\ls! card welcome 

Prices may vary at IndiVidual stores 

15 
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TRANSFORMERS 
30 VOLT RANGE 

Pri 220/240 sec 0 -12-15-20-24-30V 
Voltages available 3. 4. 5, 6, 8. 9. 10. 
12. 15. 18. 20. 24. 30V or 12V-0-12V 
and 15V-0-15V. 

Continuous Ratings 
+ VAT 15% 

Ret Amps 
112 0 5 

Price 
2 ·90 
2 ·93 
6 ·36 
6 ·82 
8·79 

79 1 0 
3 2 0 

20 30 
21 40 
51 50 

11 7 60 
BB B 0 
B9 100 
90 120 
91 150 
92 2 0 

10·86 
12·29 
16·45 
18·98 
21 ·09 
24·18 
32·40 

50 VOLT RANGE 

1·10 
1· 10 
1·31 
1·31 
1·52 
1·67 
' ·B9 
1·B9 
2·24 
2 ·39 
O.A. 

p,; 220/240V 5ee 0·20·25·33·40· 

80 VOLT RANGE 
Pr·1 220/240V sec 0-24-30-40-48-
60V. Voltages available 6, 8, 10. 12. 
16. 18. 20.24 . 30. 36. 40. 48, 60 or 
24V-0 -24V or 30V-0-30V 
Rei Amps Price P&P 
124 0 ·5 4 ·27 1· 10 
126 1·0 6 ·50 1· 10 
127 2 ·0 8·38 1·31 
125 30 12·10 1·31 
123 40 13·77 2 · 12 
40 5 ·0 17·42 1·B9 

120 6 ·0 19·87 2 · 12 
121 BO 27·92 O.A. 
122 10·0 32.51 O.A. 

12 OR 24V OR 12-O-12V SCREENED MINIATURES BRIOGE RECTIFIERS 
Pri 220-240 vo lts Rei mA Volts £ P&P 100V 25A' £2·10 
Amps 23B 200 3'()'3 2·830·63 200V 2A £0·45 

Rei 12V 24V Price P& P 2 12 lA. lA 0·6.0·6 3 ·140·90 400V 4A £0·85 
111 05 025 2·42 0 ·52 13 100 9·0·9 2 ·350·44 400V 6A £1 ·25 
213 10 05 2 ·90 0·90 235 330. 330 0·9.0·9 2 .190·44 500V PM 7A6 I ]A· C2·85 

7 1 2 1 3·86 0·90 207 500. 500 0· B·9. 0·8·9 3·050·65 P8oP17pVAT15% 
lB 4 2 4·46 1·10 20B lA. l A 0·B· 9.0·B·9 3.88 0·90 
B5 o 5 2 5 6 · 16 1· 10 236 200. 200 0·15 . 0·15 2·190·44 HIGH QUALITY 
70 6 3 6 ·99 1· 10 2 14 300. 300 0·20. 0· 20 3.080·90 AMPLIFIER MODULES 

lOB B 4 8 ·1 6 1·31 221 700 lOCI 20· 12·0 · 12·203.750·90 lOW (Al30 1 £3 ·75 
72 10 5 8 ·93 1·31 206 lA. lA 0 · 1 5·20·0· 1 5·20 25W (Al601 £4·95 

116 12 6 9 ·89 1·52 5 .091 ·10 35W (Al80) £7.79 
17 16 B 11 ·79 1·52 203 500. 500 0 · 15·27·0· 15·27 125W IAL2501 £18·74 

115 20 10 15·38 2 ·39 4 ·391 ·10 F.M. Tuner 4 push buttons £23·60 lB7 30 15 19·72 2 ·39 204 lA. lA 0·15·27 ·0·15· 27 Pre-Amps and Power Supplies 226 60 30 40·41 O.A. 
239 50 12·0· 12 

AVOTESTMETERS 
_ with combined AV08MK5 £91 ·50 
audio/ l.F. test oscillator AVO 71 £38·00 
at 1 KHz and 465 KHz AVO 73 £50·70 
AC/DC to 1000 volts AVO MM5 minor £35·95 
DC current to 500mA Wee Megger £76·28 
resistance to 1 KO. Size TI169 in circu it transistor tester £41 ·53 
160x97 x 40mm EM272 316KD - Volls £59·80 

6 .64 1 ·10 
2·8B 0 ·37 available P&'P4OpVAT15% 

Ref009 1 Amp £2·98 P & P £1 · 10 
RefO l0 2 Amp £4·62 P & P £1 · 10 

15V RANGE 17 5·0·7 ·5VI O·CT 15V 

Rei e&e 
171 50() rnA 2 ·30 0 ·52 
172 lA 3·26 0 ·90 25V·0·25V 

Ret Amps 
102 05 

Price 
3·75 
4·57 
7·88 
9·42 

£8.50 P & P (1 .00 OA 116 Digi tal £110·90 ___________ ..l-.:.:VAc:.T:...l:..:5:.:c%::.. ___ ---j 300A 173 2A 3·95 0·90 
174 3A 4 ·13 0·99 
175 4A 6 ·30 1·10 END OF LINE OFFERS p. p I Mini Muttimeter:- DC1000VAC 

1·52 Rei \---------------., 1000 V Ac.' OC 1000 IV OC 

103 1 0 
104 20 
105 30 
106 40 12·82 

18·37 
22·29 
27.48 
31 ·79 

1·73 30-lsolator 240V:240V 200VA £4.54 £1 ·04 20,000 ohm/ V Multim.t." mir ror scale 100ma Res- 150K £7.20 P & P 
62-lsolator 240V:240V 250VA £5.62 £ 1 .04 DC ClIHenl !O 250mA 1---ci;;7,:'lo'=V::-A::.:Ti ';:;,5%'==.,------,;::-:---,-,--_-I 107 60 

O.A. M616 - 0-240V:Screen 1113-0- 131A.211 2V 150ma i 5" v 31 " " It '' £14.36P&Pf1.00VAT15% M.in. Eliminator:- fits into 

O.A £2 .10 60p 

lIB B 0 
119 100 
109 120 
MAINS ISOLATORS (SCREENED) M489 - 0-240V: 1400V 150ma. 6 ·3V '4J' 4A I U4315 Budget M eter. 20KON Ranges to Electronic Construction Kit 

PM 120/240 Sec 120!240V CT £5.50 £ 1 04 Res. In steel case Home elect ronic start er. Stan 
Re' VA Price P & P 1-_____________ ----1 s,mplv and OfogrO? ss to a TRF 

; :;; = 5 wat£t NEW RANGE TRANSFORMERS 
2 w;nd;ngs 0·36V·48V136V·0· 36V 48V·0·4BV : = gg0 ::::: 96V. 4R3efO P,;ee P

O
&76P __ 1 

153 350 18·07 2 · 12 M1015-Chcke8A . SmH lS0ASurge £1·504Sp \ .0 43 1 099 : 26:'1 M1020 - 0·240V 12·0· 12V • SOma 75p 30p m 13-35 el 
156 1000 40·92 O.A. M1126-120/240V:9-0-9V . lA £1 · 7971p 40 434 16·17 113 

AUTO TRANSFORMERS 
VA (W6ttSJ £ P&P 

M1130 - 0 · 2404S00V . l0ma £4·86 ( 1 0850 435 64 
159 3000 95.33 O.A. M1165 -0·11S·240V: 14V SOma 75p 30p 6 ·0 436 36·69 O.A. 4 

15 0· 115·210·240 Hl 0.81 
15 0·11 5· 210·240 HI ' .10 

1500·115·200·220·240 §.la ' · '0 

l' 5 or 240V Metal Oxide Resistor. W 5% TR4 (Electrosil) 8 ·0 43: ANEl O.A 
390n/4 700/51 OQ/5600/820n/l Ki l K 1/ 1 K2 / 1 K6 <:1 )nll11 . 43mrt1 82mm . 78rnrn 95 

500 0·11 '· 200·220·240 12·01 1·91 
1000 0·11 5·200·220·240 20·14 1·l9 
1500 0·115·100·210·240 25-1t a. 

CASEO AUTO TRANSFORMERS 
240V cable in 1 15V USA flat pin outle t IKB/2K/2K4/3K/16K/20K/22K/24K/47K/B2K/l00K 0 ;O,VA 6·20 050P A 6 ·70 73 

11 0K/120K/130K/l BOK/220K/270K/3OOK 8 8 80S 

2000 0·115·100-220·240 l .. ll a. 
3000 0·11 5·200·220·240 15-1l a. 

£1·S0/ 100 + VAT. 030V 5.95 030V 6 .70 51S 
VA Price P & P Ret 

20 6·55 1 ·03 56W 
40000·10·115·200-220·24014·55 a. 
5000 0·10·115·200·220·240 '1-45 a. 

Stlpup., ...... 
1 :3: 6::Z 1-----------------------1 
200 12·02 1.67 65W Ant •• SokIeringlron. 15W & 25W £4·58 each 
250 12·55 1.67 69W Safety Stand £1 ·75 P & P 52p each 
500 20 .13 1.89 67W 

1 K 30·67 2 ·65 B4W P.W. Purbeck osciloscope "ansformer 2S0-0-2S0; 
63V; 129V £7-51 £104 

STARe 
THE NEW FOUR 
CHANNEL LIGHTING 
CONTROLLER 

16 

VU ind. Panel 4Bmm • 45mm 2-60 
\'U Illd EClge 54 . 14.nm 
?50j../A F S n 2 .60 
Carriage 76pVAT 15% 

Send 1 5p for Ca talogue 

Barrie Electronics Ltd. 
3. THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE· 01-4BB 3316/7/B 
NI:AREST TuBE STAT IONS AlDGATE & LIvERPOOL ') 

ER4DDD 

TUAC MAIN DISTRIBUTORS (Callers Only) 
Birming,,.m, George Matthews, 85 /87 Hurst Street, 
(Tel : 62219411. 
Canterbury, Socodi, 9 The Fria rs, (Tel: 609481. 
Crewe, Cookies Disco Centre, 126J128 West Street,(Tel : 4739), 
Exeter, Electrosure, Fore Street, {Tel: 566871. 
London, Garland Bros. , Deptford Broadway, {Tel : 01-69244121 . 
London, Session Music, 163 Mitcham Road, Tooting, 
(Tel : 01-672 34131 Mon·Sal lOam to 5.30pm. Closed Wed. 
Luton, Luton Disco Centre, 88 Wellington Street, (Tel: 411733). 
Monch .... r. A 1 Music. 88 Oxford Street. (Tel : 236 03401 . 
Mlddlosboraugh. Salcoglen. 43 80rough Road. (Tel : 2428511. 
Southampton, Memhouse, 82 St. Mary Street, (Tel : 280281. 
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FR1 Speaker Kits 
Inc . 8" Bass/ Tweeter l £15.95 
Crossover 
Per pair ONL Y (Post £1..50) 

Speaker Wall Brackets 
Support up to 50 Ibs.Per pair JUST 

£12.95 Eagle Stereo (Post £1.50) 

Headphones 
Super buyat JUST £3.95 

(Post 40p) 

Kagusa Radio Cassette 
Recorder 
3 Short Wave Bands & MW £49.95 

(Post £1 .50) 

Realistic 
OPEN ALL DAY SATURDAY 

BRADFORO 10 North Parade (Closed Wed.1 
Tel. 25349 
BIRMINGHAM 30 / 31 Great Western Arcade 
(C(osed Wed .1 Tel. 021·236· 1279 
CARLISLE 8 English Street (Closed Thursl 
Tel. 38744 
COVENTRY 17 Shelton Square. The Precinct 
(Closed Thurs.1 Tel. 25983 
DERBY 97 St. Peter's Stree t (C losed Wed .1 
Tel. 41361 
DEWSBURY 91" Kingsway (Closed Tues .1 
Tel. 460058 
DONCASTER 3 Gueensga te. Waterdale Centre 
IClosed Thursl Tel. 63069 
EDINBURGH 101 Lothian Road (Closed Wed. I 
Tel. 229 9501 
GLASGOW 403 Sauchlehall SI (Closed Tues I 
Tel 041 332 0700 
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NEW FOR 1980 
MACNUM100 
ANOTHER DISCO WINNER 

FROM THE SPECIALISTS 
RSC PROUDLY PRESENT _ 

THE MAGNUM 100 
, FEATURES GALORE AT A I 

PRICE YOU CAN AFFORD 
• Ful11 00 watts output. Mike Input with Separate 
Treble/ Bass. Full Headphone Monitor Facilities 

• Autofade • Master Volume. 11" Turntables with Independent 
Illuminated Mains Switches. Twin Speaker Sockets. Slave and 

nd to Light Outputs ITEMS SOLD SEPARATELY 
AGNUM 100 SUPER VALUE AT ONLY 

n .. nn.,il £45.00 and 18 monthly payments of £13.10 £225.00 
Credit Price £280.80) (Carr (5) 

TAN DISCO aoc Inc basIc model FaneSpeclallsl Range DIsco 
Full range 12' 80 watt ch aSSIS ' It:ed linen cone surrouna for low£5 0 00 each 

nee. and large Tweeter cone ,or exten ding frequency range 10 15 • 
I 8 ISohms An excepll onall yeff lclenlunll Special Offer 

2/50R 12" 
2/100A 12" 

15/70 15" 
15/85 15" 
15/100 15" 
18/100 18" 

S.R.P .. .. .... Price 
50w £20.20" £16.95 

1 OOw £39.95" £26.95 
70w £36.95 .. £24.95 
85w £42.95 .. £28.95 

100w £47.95 " £35.95 
100w £59.95" £47.95 

und Centres 

238 Edgware Road. W .2. 
I Tel. 723 1629 
County (Mecca) Arcade. Briggate 
Tel. 449609 

* dl\/ER,PO()L 35 Dawson Way. St. John 's 
Wed .1 Tel. 708 9380 

£90.00 per pair 
Special Import Purchase 
Exclusive to R.S.C. 
AS-1 FOLK ACOUSTIC 
GUITAR 
Just £17.95ICarnagef1) 
OR [5 DEPOSIT & 8 MONTHLY PAYMENTS 
OF [2 I TOTAL CREDIT PRICE [21) 

'WOLVERHAMPTON 6 Wulfrun Way (Closed 
Thurs .1 Tel. 26612 
"MUSICAL INSTRUMENTS & 
ACCESSORIES in stock at these branches 

ALL PRICES INe. VAT. 
M ail Orders and Export Enquiries to : 
DEPT. GC AUDIO HOUSE, 
HENCONNER LANE, LEEDS 13. 
Tel: 0532577631 

Barclaycard.Access & Trustcard 
Phone orders quoting card number accepted 

MAil ORDERS MUST NOT 
BE SENT TO SHOPS 

17 
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Tvpe Price Tvpe Price Tvpe Price Tvpe Price Tvpe Price Type Price 
AC107 £0·25 BC137 £0·21 B0184 £1·27 BFX88 £0·25 ZTX504 £0.29 2N3709 £0·08 
AC 113 £0.23 BC139 £0·37 B0185 £0·78 BFX90 £0·43 ZTX531 £0·29 2N3710 £0·08 
AC 115 £0.23 BC140 £0·35 B0186 £0 ·78 BFY50 £0· 18 ZTX550 £0·18 2N3711 £0·08 
AC117 £0·35 BC141 £0·32 B0187 £0·86 BFY51 £0·18 2N388 £0·41 2N3772 £1·84 
AC 117K £0·39 BC142 £0·25 B0188 £0·86 BFY52 £0·18 2N388A £0·84 2N3773 £2·53 
AC12 1 £0·23 BC143 £0·25 B0 189 £0·90 BFY53 £0·18 2N404 £0·23 2N3819 £0·21 
AC122 £0·16 8C145 £0·53 80190 £0·90 BIP19 £0·44 2N524 £0·46 2N3820 £0·40 
AC125 £0·21 BC147 £0·08 B0195 £1 ·04 81P20 £0·44 2N527 £0·58 2N3821 £0·69 
AC126 £0·21 BC148 £0·08 B0196 £1 ·04 81P 19/20 £0·92 2N598 £0·46 2N3823 £0·69 
AC127 £0·21 BC149 £0·08 B0197 £1 ·09 BSX25 £1 ·67 2N599 £0·53 2N3903 £0·12 
AC128 £0.18 BC150 £0 ·23 B0198 £1·09 BSX19 £0·21 2N696 £0·15 2N3904 £0·12 
AC128K £0·30 BC151 £0·25 Type Price BSX20 £0·21 2N697 £0·14 2N3905 £0·1 2 
AC132 £0·23 BC152 £0·25 B0199 £1·14 BSY25 £0·18 2N698 £ 0 · 14 2N3906 £0·12 
AC134 £0·23 BC153 £0·29 B0200 £1 ·14 BSY26 £0·1 8 2N699 £0·37 2N4058 £0.14 
AC137 £0·23 BC154 £0·22 B020 1 £0·92 BSY27 £0·18 2N706 £0·12 2N4059 £0·16 
AC141 £0·25 BC157 £0·12 B0202 £0·92 BSY28 £0·1 8 2N706A £0·14 2N4060 £0· 16 
AC141K £0·35 BC158 £0·12 B0201 / BSY29 £0·18 2N707 £0·55 2N4061 £0·14 
AC142 £0·42 BC159 £0·12 202mp £1 ·96 BSY38 £0·22 2N70B £0·16 2N4062 £0·14 
AC142K £0·35 BC160 £0 ·30 B0203 £0·92 BSY39 £0·22 2N711 £0·35 2N4921 £0·83 
AC 151 £0·23 BC161 £0·44 B0204 £0·92 BSY40 £0·33 2N717 £0·35 2N4923 £0·75 
AC153 £0·25 BC 167 £0· 14 B0203/ BSY41 £0·33 2N718 £0·29 2N5135 £0·12 
AC153K £0·35 BC168 £0·14 204mp £1 ·96 BSY51 £0·29 2N7 18A £0·58 2N5136 £0·12 
AC154 £0·23 BC169 £0 ·10 B0205 £0·92 BSY95 £0·15 2N726 £0·33 2N5138 £0·12 
AC155 £0·23 BC169C £0·12 B0206 £0·92 B5Y95A £0·15 2N727 £0·33 2N5172 £0·18 
AC156 £0·23 BC170 £0.10 B0207 £0·92 BAY39 £0·52 2N743 £0·23 2N5194 £0·84 
AC157 £0·29 BC171 £0 ·10 B0208 £0·00 BU105 £1 ·84 2N744 £0·23 2N5245 £0·46 
AC165 £0 ·23 BCI72 £0· 10 B0222 £0·00 BU105/02£2 .24 2N914 £0·17 2N5294 £0·39 
AC166 £0·23 BC173 £0· 10 B0225 £0·54 BU204 £1 ·81 2N91B £0·35 2N5296 £0·41 
AC167 £0·23 BC174 £0· 17 B0232 £0·63 BU205 £1 ·81 2N929 £0·23 2N5457 £0·37 
AC168 £0·29 BC175 £0·40 B0233 £0·55 BU208 £2.19 2N930 £0·21 2N545B £0·37 
AC169 £0·23 8CI77 £0·18 B0234 £0·63 BU208/02 £2·59 2N946 £0·46 2N5459 £0·40 
AC171 £0·29 BC178 £0·18 B0235 £0·63 MJE2955 £1·04 2N1131 £0·21 2N5551 £0·41 
AC176 £0·21 BC179 £0·1 8 B0236 £0·67 MJE3055 £0·69 2N1132 £0·21 2N6027 £0·39 
AC176K £0·30 BC180 £0·29 B0237 £0·63 MJE3440 £0·60 2N 1302 £0·17 2N6121 £0·81 
AC178 £0·29 BC181 £0·10 B0238 £0·69 MPS 11 3 £0·60 2N1303 £0·21 2N6122 £0·81 
AC179 £0·29 BC1B2 £1 ·25 B0239A £0·58 MPF102 £0·32 2N 1304 £0·21 25301 £0·58 
AC180 £0·23 BC 182L £0·10 B0240A £0·58 MPFI04 £0·40 2N1305 £0·21 25302 £0·49 
AC180K £0·32 BC183 £0·10 BOX32 £2·53 MPF105 £0·40 2N1306 £0·29 2S302A £0·49 
AC181 £0·23 BC1B3L £0·10 BOYl I £1 ·50 MPSA05 £0·23 2N1307 £0·29 25303 £0·64 
AC1B1K £0·32 BC184 £0·10 BOY17 £2 ·07 MP5A06 £0·23 2N 1308 £0·35 25403 £0·82 
AC1B7 £0.21 BC 1 B4L £0·10 BOY20 £0·92 MPSA55 £0·23 2N1309 £0·35 25305 £0·92 
ACl B7K £0·32 BC186 £0·25 BOX77 £1·04 MP5A56 £0·23 2N 1599 £0·40 25306 £0·92 
AC 1B8 £0·21 BC187 £0·25 BF115 £0·25 N0120 £0·21 2N1613 £0·23 25307 £0·92 
AC18BK £0·32 BC207 £0·13 BF117 £0·58 OC20 £2 .13 2N1711 £0·23 25321 £0·86 
ACY17 £0·40 BC208 £0·13 BF 118 £0·86 OC22 £1 ·73 2N 1 B89 £0·52 25322 £0·49 
ACY 18 £0·40 BC209 £0·14 BF119 £0·86 OC23 £1·73 2N1890 £0·52 25322A £0·49 
ACY19 £0·40 BC212 £0· 10 BF 121 £0·58 OC24 £1·55 2N1893 £0·35 25323 £0.86 
ACY20 £0·40 BC212L £0· 10 BF123 £0·69 OC25 £1·15 2N2147 £0·86 25324 £0·82 
ACY21 £0·40 BC213 £0 ·10 BF125 £0 ·58 OC26 £1·15 2N214B £0·81 25325 £0·00 
ACY22 £0·40 BC213L £0·10 BF127 £0·68 OC28 £0·92 2N2160 £0·00 25326 £0·82 
ACY27 £0·40 BC214 £0·1 0 BF152 £0·29 OC29 £1 ·09 2N2 192 £0·44 25327 £0·82 
ACY28 £0·37 BC214K £0·10 BF 153 £0·29 OC35 £1 ·04 2N2193 £0·44 40311 £0·42 
ACY29 £0.56 BC225 £0·30 BF154 £0·25 OC36 £1·04 2N2194 £0·44 40313 £1·09 
ACY30 £0 ·40 BC226 £0·41 BF 155 £0·40 OC41 £0·23 2N22 17 £0·25 40316 £1 ·09 
ACY31 £0·40 BC227 £0·18 BF 156 £0·32 OC42 £0·25 2N2218 £0·25 40317 £0·46 
A0130 £0·31 BC23B £0 ·18 BF157 £0·32 OC44 £0·28 2N2218A £0·23 40326 £0·46 
AOl4Q £0·69 BC251 £0·17 BF 158 £0·32 OC45 £0·23 2N2219 £0·23 40327 £0·52 
A0 142 £0·98 BC251A £0 ·18 BF 15 9 £0·32 OC70 £0·28 2 N2219A £0·28 40346 £0·52 
A0143 £0.86 BC301 £0.32 BF160 £0·35 OC71 £0.17 2N2220 £0.23 40347 £0·75 
A0149 £0·69 BC302 £0·33 BF 162 £0·35 OC72 £0·28 2N222 1 £0·23 40348 £0·92 
A0161 £0·40 BC303 £0·32 BF163 £0·35 OC74 £0·30 2N2221A £0·25 40360 £0·41 
A0162 £0·40 BC304 £0·44 BF164 £0·55 OC75 £0·35 2N2222 £0·23 40362 £0·44 
A0 161 /2 £0·81 BC327 £0·18 BF165 £0·55 OC76 £0·40 2N2222A £0.23 40406 £0·52 
AF124 £0.35 BC328 £0· 17 BF 167 £0·28 OC77 £0·58 2N2368 £0·21 40407 £0·40 
AF 125 £0·35 BC337 £0·17 BF173 £0·23 OC81 £0·25 2N2369 £0.16 40408 £0·60 
AF126 £0·35 BC338 £0·17 BF176 £0·44 OC81 DD £0·28 2N2369A £0·16 40409 £0·86 
AF127 £0·37 BC440 £0·35 BFI77 £0·30 OC82 £0·28 2N2411 £0·29 40410 £0·86 
AF139 £0·40 BC441 £0·35 BF178 £0·30 OC820 £0.35 2N2412 £0·29 40411 £0·00 
AF178 £0·69 BC460 £0·44 BF179 £0·35 OC83 £0·30 2N2646 £0·54 40430 £1·09 
AF179 £0·69 8C461 £0·44 BF1BO £0·35 OC84 £0·44 2N2711 £0·25 40476 £1·84 
AF180 £0·69 8C477 £0·23 BF181 £0·35 OC139 £0·92 2N2712 £0·25 40494 £0·81 
AF lal £0·67 BC478 £0·23 BF182 £0·35 OC140 £0·92 2N2714 £0·25 40495 £0·92 
AF1B6 £0·58 BC479 £0·23 BF183 £0·35 OC169 £0·40 2N2904 £0·21 40512 £1 ·55 
AF239 £0·44 BC547 £0· 12 BF184 £0·23 OC170 £0·40 2N2904A £0·24 40594 £1 ·04 
ALl02 £1 ·38 BC548 £0· 12 BF185 £0·23 OC171 £0·40 2 N2905 £0·21 40636 £1·27 
All 03 £1 ·36 BC549 £0·12 BF186 £0·30 OC200 £0·44 2N2905A £0·23 
ASY26 £0·44 BC550 £0 ·16 BF18 7 £0·30 OC201 £1·09 2N2906 £0·18 
ASY27 £0·46 8C556 £0·16 BF18B £0 ·46 OC202 £1·38 2N2906A £0·22 
ASY2B £0·44 BC557 £0 ·15 BF194 £0· 12 OC203 £0·98 2N2907 £0·23 
ASY29 £0·44 BC558 £0 ·14 BF 19 5 £0· 12 OC204 £1 ·04 2N2907A £0·25 
A5Y50 £0·35 BCY30 £0·63 BF 19 6 £0·12 OC205 £1 ·32 2N2923 £0·17 
A5Y5 1 £0·35 BCY31 £0·63 BF 19 7 £0·14 TtC44 £0·33 2N2924 £0·17 
A5Y52 £0 ·35 BCY32 £0·69 BF 198 £0·16 TlC45 £0·40 2N2925 £0·17 
A5Y54 £0·35 BCY33 £0·63 BF 199 £0·16 TIP29A £0·46 2N2926G £0·10 
A5Y55 £0·35 BCY34 £0·69 BF200 £0·35 TIP29B £0·48 2N2926Y £0·09 
ASY56 £0·35 BCY70 £0·17 BF202 £1·04 TIP29C £0·51 2N29260 £0·09 
ASY57 £0·35 BCY71 £0·17 BF22 2 £1·04 TlP30A £0·46 2N2926A £0·09 
ASY58 £0·35 BCY72 £0·17 BF224 £0·20 TlP30B £0·48 2N2926B £0·09 
ASY73 £0·35 BCZ10 £0·69 BF240 £0·20 TIP30C £0·51 2N3010 £0·75 
AU104 £1·61 BCZll £0 ·69 BF24 I £0·20 T1P31 A £0·46 2N3011 £0·17 
AUll0 £1·61 BCZ12 £0·69 BF244 £0·35 TIP31B £0·48 2N30G3 £0·18 
AU113 £1 ·61 B0115 £0·58 BF257 £0·29 TIP31 C £0·51 2N3054 £0·46 
BC107 £0·09 B0116 £0·92 BF25B £0·29 TIP32A £0·46 2N3055 £0·46 
BC107A £0·09 B0121 £0·75 BF259 £0·40 TlP32B £0·48 2N339 1 £0·23 
BC107B £0·10 B0123 £0·75 BF262 £0·69 TIP32 C £0·51 2N3391A £0·25 
BCI07C £0 ·12 B0124 £0·81 BF263 £0.69 TIP41 A £0·51 2N3392 £0·23 
BCIOB £0·09 B0131 £0·40 BF270 £0·41 T1P41 8 £0·53 2N3393 £0·23 
BC10BA £0·09 B0132 £0·40 8F271 £0·36 T1P41 C £0·55 2N3394 £0·23 
BC10BB £0·10 B0131 / BF272 £0·92 TIP42 A £0·51 2N3395 £0·25 
BCIOBC £0· 12 132mp £0·92 8F273 £0·41 TIP42B £0·53 2N3402 £0·24 
BC109 £0·09 B0133 £0·46 BF274 £0·44 TIP42 C £0·55 2N3403 £0 ·24 
BC109A £0·09 B0135 £0·44 BF324 £0·40 TIP2955 £0·69 2N3404 £0·33 
BC109B £0.10 B0136 £0·40 BF336 £0·35 TIP3055 £0·53 2N3405 £0·48 
BC109C £0·12 B013 7 £0·40 BF337 £0·35 TIS43 £0·25 2N3434 £0·18 
BC113 £0 ·18 B013B £0·41 BF33B £0·44 Tl590 £0·21 2N3415 £0.18 
BC114 £0·1 8 B0139 £0·41 BF457 £0·43 UT46 £0·23 2N3416 £0.33 
BC115 £0·22 B0140 £0·41 BF45B £0·43 ZTX1 07 £0·12 2N3417 £0·33 
BC116 £0·22 B0139/ BF459 £0·44 ZTXI08 £0·12 2N3614 £1 · 15 
BC116A £0·22 14Qmp £0·92 BF596 £0 ·32 ZTX109 £0·12 2 N3615 £1·21 
BC117 £0·23 B0155 £0·92 BFA39 £0·28 ZTX300 £0·14 2N3616 £1 ·21 
BC118 £0·16 B0175 £0·69 8FA40 £0·29 ZTX301 £0·14 2N3646 £0·10 
BC119 £0·29 B0176 £0·69 BFA79 £0·32 ZTX302 £0·18 2N3702 £0·09 
BC120 £0·46 BOI77 £0·78 BFA80 £0·32 ZTX303 £0·18 2N3703 £0.09 
BC125 £0·20 B017S £0·78 BFX29 £0·25 ZTX304 £0·23 2N3704 £0·08· 
BC126 £0·25 B0179 £0·86 BFX30 £0·35 ZTX330 £0·17 2N3705 £0·08 
BC132 £0·21 B0180 £0·86 BFX84 £0·25 ZTX500 £0·15 2N3706 £0·09 
BC134 £0·21 B0181 £0·98 8FX85 £0·28 ZTXSOl £0·14 2 N3707 £0·09 
BC135 £0·17 B01B2 £1 ·04 8FX86 £0·29 ZTX502 £0·18 2N3708 £0·08 
BC136 £0·21 B0183 £1·09 BFX87 £0·25 ZTX503 £0·14 2N3708A £0·08 

Type Price Type Price Type Price Type Price 

7400 £0.10 7427 £0·28 7473 £0·29 74110 £0·41 
7401 £0·13 7428 £0·30 7474 £0·29 74111 £0·87 
7402 £0·13 7430 £0·15 7475 £0·33 74118 £0·92 
7403 £0.13 7432 £0·25 7476 £0·29 74119 £1·36 
7404 £0.13 7433 £0·35 7480 £0·51 74121 £0·28 
7405 £0·13 7437 £0·24 748 1 £0·98 74122 £0.45 
7406 £0·25 743B £0·24 74B2 £0·78 74123 £0·48 
7407 £0·25 7440 £0·14 7483 £0·67 74136 £0·80 
7408 £0·15 7441 £0·58 7484 £1·01 74141 £0·83 
7409 £0·15 7442 £0·46 7485 £0·78 74 145 £0·83 
7410 £0·13 7443 £0·81 7486 £0.25 74150 £0·78 
7411 £0.20 7444 £0·81 7489 £1 ·96 74151 £0·55 
7412 £0·17 7445 £0·75 7490 £0·37 74153 £0·55 
7413 £0·28 7446 £0·69 7491 £0·74 74154 £0·94 
7414 £0·58 7447 £0·55 7492 £0·40 74155 £0·58 
74 16 £0.28 7448 £0·64 7493 £0·35 74156 £0·58 
7417 £0·28 7450 £0.13 7494 £0·88 74157 £0·58 
7420 £0.13 7451 £0·13 7495 £0·58 74160 £0·67 
7421 £0·23 7453 £0·13 7496 £0·58 74 161 £0·71 
7422 £0·18 7454 £0·13 74 100 £0·98 74162 £0·71 
7423 £0·24 7460 £0·13 74104 £0·45 74163 £0·71 
7425 £0·22 7470 £0·29 74105 £0·44 74164 £0·78 
7426 £0·26 7472 £0.23 74107 £0·28 74165 £0·78 

CMOS ICs 
Type Price Type Price Type Price Type Price 
C0400Q £0·16 C04015 £0·94 C04026 £1·38 C04043 £1 ·01 
C04001 £0·23 C040 16 £0·49 C04027 £0·58 C04044 £0·94 
C04002 £0· 18 C040 1 7 £0.94 C04028 £0·78 C04045 £1·01 
C04006 £1 ·06 C040 18 £0·98 C04029 £0·98 C04046 £1 ·50 
C04007 £0·20 C04019 £0·48 C04030 £0·55 C04047 £1 ·00 
C04008 £1 ·06 C04020 £1·04 C04031 £2·30 C04049 £0·55 
C04009 £0·52 C04021 £0·94 C04035 £1·38 C04050 £0·55 
C040 1 0 £0·55 C04022 £0·94 C04037 £1 ·09 C04054 £1 ·27 
C040 11 £0·23 C04023 £0·22 C04040 £1 ·01 C04055 £1 · 15 
C040 12 £0·22 C04024 £0·75 C04041 £0·87 C04056 £1 .55 
C040 13 £0·48 C04025 £0·22 C04042 £0·83 C04069 £0.20 

Type Price 
CA3011 £1 · 12 
CA3014 £1·55 
CA3018 £0·75 
CA3020 £1·96 
CA3028 £0·92 
CA3035 £1·01 
CA3036 £1 . 15 
CA3042 £1 · 73 
CA3043 £2·13 
CAJ046 £0·81 
CA3052 £1 ·84 
CA3054 £1.27 
CA3075 £1.73 
CA3081 £1 ·73 
CA3089 £2·30 
CA3090 £4· 14 
CA3123 £2.19 
CA3 130 £1 ·07 
CA3 140 £0·81 

Type Price Type 
AAl10 £0·09 BAX13 
M120 £0·09 BAX16 
M129 £0·09 BY100 
MY30 £0·10 BY10l 
AAZ13 £0·17 BY105 
BA 100 £0·12 BY114 
BAI02 £0·37 BY124 
BA148 £0· 17 8Y126 
BA154 £0·14 8Y127 
BA155 £0·16 BY128 
BA173 £0·17 BY130 
BBI04 £0·48 8Y133 

LINEAR ICs 
['{J301 
LM304 £1·84 
LM308 £1 .1 5 
LM309 £1·73 
LM320·5V 

£1·73 
LM320·12V 

£1·73 
LM320· 15V 

£1.73 
LM320·24V 

£1 ·73 
LM380 £0·98 
LMJ81 £1 ·67 
LM3900 £0·67 
MC1303L 

£0·98 
MCI304£2·19 
MCI31O£1·09 

Tvpe Price 
MCI312 £2 .19 
MCI350£ 1·38 
MC 1352 £1 ·61 
MCI469£3·39 
MCI496£1 ·04 
NE536 £3 ·06 
NE550 £1·09 
NE555 £0·28 
NE556 £0·69 
NE565 £1 .38 
NE566 £1·73 
NE567 £1·96 
UA702C £0·53 
72702 £0·53 
UA70J £0·29 
UA709 £0.29 
72709 £0·53 
7099 £0·29 
UA710C £0·46 

DIODES 
Price Type Price Type Price 

£0·08 BY164 £0·59 OA10 £0·40 
£0·09 BV176 £0·86 0A47 £0·09 
£0·25 BY206 £0·35 OA70 £0·09 
£0·25 BYZ10 £0·52 OA79 £0·1 2 
£. BYZll £0·52 OA81 £ . 
£0·25 BYZ12 £0·46 OA85 £0·12 
£0.25 BYZ13 £ . OA90 £0·12 
£0·17 BYZ16 £0·47 OA9 1 £0.12 
£0·18 BYZ17 £0·41 OA95 £0· 12 
£0·18 BYZ18 £0·41 OA182 £0·15 
£0·20 8YZ19 £0·41 OA200 £0·09 
£0·24 OA5 £0·69 OA202 £0·09 

TRIACS 
2emp T05C •• e No. Price 10amp 
Volts Voh. 
100 TA12a/ l00 £0·36 100 TA 110a/ l00 
200 TA 12a/200 £0·59 200 TA 110a/200 
400 TA 12a/400 £0·82 400 TA 110a/400 
6 amp 10amp 
Volt. Volt. 

Type Price 

74 166 £0·90 
74174 £0·75 
74175 £0·7 1 
74176 £0.87 
74177 £0·87 
74180 £1·73 
74181 £0·67 
74182 £0·81 
74 I 84 £0·81 
74190 £0·78 
74 191 £0·71 
74192 £0·69 
74193 £0·67 
74194 £0·71 
74195 £0·69 
74196 £1.21 
74197 £1·21 
74198 £2· 13 
74199 £2·13 

Type Price 
C04070 £0·20 
C04071 £0·20 
C04072 £0·20 
C04081 £0·20 
C04082 £0 ·25 
C04510 £1 ·27 
C04511 £1·44 
C04516 £1 .15 
C04518 £1 .15 
C04903 65p 

Type Price 
5L414A £2·24 
TAA550B 

£0·49 
TAA621A 

£2·30 
TAA62 18 

£2·88 
TAA661 £1 ·73 
TA0100 £1 ·50 
TBA540 £2·42 
TBA810S 

£0·86 
TBA810 £1 .13 
TBA820 £0·81 
T8A9200 

£2·98 
TCA2705 

£2.30 
TBA800 £0·92 

Tvpe Price 
5010 £0·07 
5019 £0·07 
IN34 £0·08 
IN34A £0·08 
IN914 £0·07 
IN9 16 £0·07 
IN4148 £0·07 
1544 £0·96 
15920 £0·07 

Price 

£0·89 
£1·06 
£1·29 

100 TA 16a/ l00 £0·59 400 TA 11 0 a/400p £ 1·29 
200 TA 16a/200 £0·70 Disce 
400 TA 16a/400 £0·89 BA 100 £0·23 032 £0·23 

BRIDGE RECTIFIERS 
SILICON 1 emp 

Price 
SILICON 2 amp 

Price 
AMS 

No. Type No. 
BA150 £0·23 50v AM5 BA250 £0·52 

100v AM5 BA 1 100 £0·25 lOOv RMS 8A2 100 £0.55 
200v RMS BA1400 £0·29 200v AMS BA2200 £0·60 
400v RMS BA1400 . £0·41 400v RMS BA2400 £0·67 

1000v AMS BA2 1000 £0·78 
SILICON 10 amp SILICON 25 amp 

Price Price 
AM5 

No. 
RM5 

No. 
BA 1050 £1 ·73 8A2550 £2 ·1 9 

200v AMS BAlD 200 £1·96 200v RMS BA25200 £2 .53 

TERMS: CASH WITH ORDER, CHEQUES & P.O. '5 PAYABLE TO BI-PAK AT 
ABOVE ADDRESS, ACCESS & BARCLAYCARD ACCEPTED. 
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BP6 Engineers & Machinists Ref. Tables 
BP14 
BP24 
BP26 Radio Antenna Book Long Distance Re-

Semi-BP27 

BP32 
conductor & logic Svmbols 
Build Metal & Treasure Locators 

BP35 Handbook of le Audio Preamplifier & 
Power Amplifier Construction 

BP36 50 Ciets use Germ/ S 111Zener Diodes 
BP39 
BP40 
BP41 linear le Equivs. & Pin Connection 
BP42 50 Simple LED Circuits 
BP43 How to make Walkie-Talkies 
BP45 Projects on Opto-electronics 
BP46 Radio Circuits Using rc·s 
BP47 Mobile Discotheque Handbook 
BP48 Electronics Projects for Beginners 
8P49 Popular Electronic Projects 
BP50 le LM3900 Projects 
BP55 Radio Stations Guide 
BP160 
BP202 

lents & Substitutes 
BP205 1st Book HI-FI Speaker Enclosures 
BP213 Circuits for Model Railways 
BP215 Shortwave Circuits & Gear for Experimen-

ters & Radio Hams 
BP217 
BP221 
BP222 
BP223 
BP224 50 CMOS IC Projects 
BP225 A Practicallntro to DigitallC's 
BP225 Build Advanced Short-wave Receivers 
BP227 Beginners Guide to Building Electronic 

Projects 

216 Transistors 3rd Ed. 
217 Intewated Circu.its 
21 B Radio & TeleviSion 
219 Electronics 
220 Colour TV 2nd Ed. 
221 Hi-Fi 
222 20 Solid State Proi. for Car 
223 20 Solid State ProJ. for Home 
224 110 Int. Circ . Proj. for Home 
225 110 Thyristor Projects 
226 Operational Amp. Proj. for Home 
228 Electricity 
229 Beginners GLJide to Electronics 
230 Beginners Guide to Television 
231 Beginners Guide to Transistors 
232 Beginners Guide to Electric Wiring 
233 Guide to Radio 
234 GUide to Colour TV 
235 Electronic Diagrams 
236 Electronic Components 
237 Printed Circuit Assembly 
238 Transistor Pocket Book 
239 50 Photoelectric Circuits 
240 Semiconductor Handbook Part 1 
241 Semiconductor Handbook Part 2 
242 Electronics Pocket Book 

Circuits 
BI-PAK CMOS Data Book 

SWITCHES 
OeKription 
DPDT miniature slide 
DPDT standard slide 
Toggle switch SPST 12 amp 250V ac 
Toggle switch DPDT 1 amp 250V ac 
Rotary on-off mains switch 
Push switch- Push to make 
Push switch- Push to break 

ROCKER SWITCH 

in high insulation 
material available in a 
choice of colours ideal 
for small apparatus 

De.cription 

Colour 
RED 
BLACK 
WHITE 
BLUE 
YELLOW 
LUMINOUS 

Miniature SPST toggle 2 amp 2 50V ac 
Miniature SPST toggle 2 amp 2 50V ac 
Miniature DPDT IOggle 2 amp 250V ac 
Miniature DPDT loggle centre off 2 amp 
250Vac 

Push-button SPST 2 amp 250V ac 
Push-button SPST 2 amp 250V ac 
Push-button DPDY 2 amp 250V ac 
MIDGET WAFER SWITCHES 

No. 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

No. 
19BO 
1981 
1982 
1983 
19B4 
1985 

No. 
195B 
1959 
1960 

1961 
1962 
1963 
1964 

£0·50 
£1·10 
£0·95 

£0·85 

£0·68 
£1·00 

£1·25 
£0·75 
£1·25 
£2·50 
£2·75 
£0·75 
£1.25 
£1·25 
£1·35 
£1.35 
£1 ·35 
£1·45 
£1·35 
fl·45 
£0·75 

£1.00 
£0·75 
£1·00 

£0·85 
£0·85 
£1·25 
£0·95 
£0·95 
£0·95 
£0·95 
£1·20 

£1.25 

£1·00 
£1·00 
£1.25 
£1·15 
£1·15 
£1 ·15 
£1·95 
£1 ·95 
£2·95 
£2·50 
£2·50 
£1.15 
£2·25 
£2.25 
£2·25 
£2·25 
£2·75 
£2·25 
£1·80 
£1 ·80 
£1·80 
£3·90 
£1 ·80 
£5·25 
£4.28 
£3·90 
£2·75 

50p 
50p 

Price 
£0·16 
£0·17 
£0·38 
£0·48 
£0·58 
£0·16 
£0·21 

Price 
£0·35 
£0·35 
£0·35 
£0·35 
£0·35 
£0·35 

Price 
£0·81. 
£0·86 
£0·91 

£1·07 
£1·04 
£1·09 
£1·34 

Single bank wafer type-suitable for switching at 250V ac l00mA 
or 150V dc non-reactive loads make-be fore-break contacts 

have a spindle 0·25 in dia. 
1 pole 12 way 1965 £0·55 
2 pole 6 way 1966 £0·55 
3 pole 4 way 1967 £0·55 
4 pole 3 way 1968 £0·55 
MICRO SWITCHES No. Price 
Plastic button gives simple 1 pole change over action £0·29 
Rating 10 amp 250V ac 1970 

NEW INCREASED RANGE-ALL 1 ST QUALITY 
LEDS (diffu •• d) 
O/No. Type Size Colour Price 
1501 ARL209IT1L209) 3mm 1·1251 RED £0.12 
1502 MIL32321T1L2111 3mm(·1251 GREEN £0·22 
1503 MIL3331 IOPL212AI 3mm 1·1251 YELLOW £0·22 
1504 ARL4B50 (FLV1171 5mm 1·2 1 RED £0·12 
1505 MIL52511TIL2221 5mm 1·2 1 GREEN £0·22 
1506 MIL5351 IMV53531 5mm (·2 1 YELLOW £0·22 
1509 FLV111 5mml·2 1 CLEAR £0.13 

(ill. Red) 
SUPER ' HI BRITE' TYPE 
1521 MIL32 3mm 1·1251 RED 
1522 MIL52 5mm 1·2 ) RED 
1514 ORP12 Light dependent resistor 
1520 OCP71 Pholo transistor 
LED CLIPS 
1508/ 125 pack of 5 125clips 
150B/2 pack of 5 2 clips 
DISPLAYS 

£0·12 
£0·12 
£0·63 
£0·40 

£0·17 
£0·21 

D P leh (30" height! O/NO. 1 
Dl707 se8ment D P leh (30" height) Common Anode 

D P left (50" heightl O/NO. 1 
REO Two-Digit Reflector O/ NO. 1524 £2·08 
DL727 7 segment 0 P right (':.10" heightJ Common Anode 
REO Two-Digit Light Pipe O/NO. 1512 £2·07 
DL747 7 se8m.ent 0 P leh (630" height) Common Anode 

Pipe O/NO. 1511 £1.73 
Isolation Breakdown- Voltage 150o-continuous fwd . current 100 
mA 

sistor O/ NO. ,497 £0·61 
CILD74 Multi-Channel 8 pin DIP Two Isolated Channels 

O/NO.149B £1 ·22 
CILQ74 Multi -Channel'6 pin DIP Four Isolated Channels 

O/NO. 1499 £2·69 
MELL 11 (TIL81) NPN LIGHT DETECTOR 
Silicon Photo Darlington Amptifier-VCBO 30V VECa 10V 1 c 
100mA Ptot 300mW IL Min. 0·5 Typ 2mA 1 D 100mA nA 

O/NO. 1495 £0·29 

Deecription No. 
20mm ( 5mm chassi s mounting 506 

mounting 507 
508 

Panel mount ing 20mm 509 
510 

No. Type No. Type No. 
611 7p 1A 615 6p 3A 619 

250mA 612 6p 1·5A 616 7p 4A 620 
550rnA 613 6p 2A 617 8p SA 621 

618 7p 

No. Type No. 1ye: No. 
622 1A 625 62B 

250mA 623 2A 626 3 · 15A 629 
500mA 624 1/6A 627 SA 630 

QUICK-BLOW liin. 
AIISp each 

:3°,-
No. No. 
632 634 

Type No. T All Type No. 
1A 635 638 4A 641 
2A 637 3A 639 5A 642 

All 60 each 

BA BOLTS- packs of BA threaded cadmium plated 
slolled cheese head. Supplied in mUltiples of 50. 
Type No. Price Type No. 
1 in. OBA B39 £1·38 iin. 4BA 846 m m 
l1in. 2BA 843 £0·52 6BA 849 

in.2BA 844 £0·80 tln. 6BA 850 
in.4BA 845 £0·51 

Pric. 
£0·18 
£0 ·14 
£0·18 
£0·23 
£0 ·37 

6p 
lOp 
6p 

Price 
£0·37 
£0·29 
£0.46 
£0·24 
£0·20 

BA NUTS-packs of cadmium plated full nuts in mUltiples of 50 

:55 
2BA 856 £0·56 6BA 858 £0·28 
BA WASHERS- flat cadmium plated plain stamped washers 

in No. Price 
08A 859 £0·16 861 £0·14 
OBA 860 £0·14 6BA 862 £0 ·14 
SOLDER TAGS- Hot tinned supplied in multiples of 50. 

:53 
2BA B52 £0·32 6BA 854 £0·25 

Ribbon Aerial 
113 3 ·5mm Jack pl.ug to 3·5mm Jack plug length 

1·5rn 
114 Jack connected to 

115 Jack connected to 
116 Car aerial extension screened insulated lead. 

Fitted plug and socket 
117 AC mains connecting lead for cassette record · 

ers and radios 2 metres 
1185 pin DIN phono plug to stereo headphone. 

Jack socket 
1192 • 2 pin DIN plugs to stereo Jack socket with 

attenuation network for stereo headphones. 
Length 0·2m 

120 Car stereo conneClOr. Variable geometry plug 
to fit most car cassettes. 8-track cartridge and 
combination units. Supplied with inlined fuse 
power lead and instructions 

123 6·6m Coiled Guitar Lead Mono Jack plug to 
Mono Jack plug Black 

124 3 pin DIN plug to 3 pin DIN plug. Length '·5m 

§ 
1·5m -

127 5 pin DIN plug to 4 Phono Plugs. AJI colour 

128 5 pin DIN socket. Length 
1· 5m 

129 S pin DIN plug to 5 pin DIN plug mirror image. 
Lenalh 1 ·5m 

130 2 pin DIN plug to 2 pin DIN inline socket. 
Lenglh 5m 

131 5 pin OIN plug to 3 pin DIN plug 1 & 4 and 3 & 5 
Length ' · 5m 

1322 pin DIN plug to 2 pin DIN socket. Length 'Om 
133 5 pin DIN plug to 2 Phono plugs. Connected 

pins 3 & 5. Length 1· Sm 
134 5 pin DIN plug to 2 Phono sockets. Connected 

135 Phono plugs. Connected 
pins 3 & 5. Length 23cm 

136 Coiled stereo headphone extension lead. 
Black. length 6m 

178 AC mains lead for calculators . etc 

MINIATURE MAINS Primary 240V 

2022 9V- 0-9V 100mA 
2023 12V-O-12V 100mA 
MINIATURE MAINS Primary 240V 
with two independent secondary windings 

D'fi80-0-6V 0-6V RMS 
2025 MT150-0-12V0-12VRMS 
1 AMP MAINS Primary 240V 

amp 
2027 9V- 0-9V , amp 
2028 12V-O- 1 2V 1 amp 
2029 15V-O-15V 1 amp 
2030 30V--O-30V 1 amp 

Price 
£2·88 P 8. P 45p 
£2·30 P 8. P 45p 
£2·00 P 8. P 55p 
£3·16 P 8. P 66p 
£3·97 P 8. P B6p 

Price 
£0·69 

£0·86 

£0·98 

£0·98 

£1·44 

£0·78 

£1·21 

£1 ·04 

£0·69 

£1·72 
£0·85 
£0 ·85 

£0·85 

£1·49 

£0·92 

£1·21 

£0 ·78 

£0·95 
£1 ·13 

£0·86 

£0·78 

£0·78 

£2·01 
£0·52 

Price 
£1·04 
£1·04 
£1·29 

Price 
£1·84 
£1·84 

STANDARD MAINS Primary 240V 
Multi-lapped secondary mains transformers available in tamp. 1 
amp and 2 amp current rating. Secondary taps are 

j 
No. Rating Price 

t 
2033 2 amp £6·27 P & P [1 
2035 240V Primary 0-55V 

2A Secondary £7 ·30 P & P (1 
SPECIAL OFFER 

2042 240V Primary o-20V • 2A Secondary. By removing 5 turns 
for each volt from the secondary winding any voltage up to 20V • 
2A is easily obtainable ;xg6gmenter 

INSTRUMENT CASES In two sections vinyl covered top and 
sides. aluminium bottom . front and back 
No. Length Width Height Price 
155 Sin 5,.in 21n l1· 73 
156 11 in 61n 3in £2·92 m 
ALUMINIUM BOXES Made from bright all. folded construction 
each box complete with half -lnch-deep lid and screws. 
No. Length Width Height 

1 
165 7in 5in 2,in 
166 Sin 6in 31n 
167 6in 4in 2in 

Price 
£0·85 
£0·85 
£0·85 
£0·97 
£0·87 
£0·60 
£1 ·43 
£1·82 
£1 ·18 

SLOPE front aluminium boxes with black vinyl base and sides & 
aluminium back, top & front-strong conslruction easily 
accessable 

1 1 £5·45 
£8·31 

ALL PRICES INCLUDE VAT AT 15%. PLEASE ADD 35p PER ORDER FOR I 

" POSTAGE ti' PACKING 
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Service 
A -S I've mentioned on this page a couple of times in recent months, we've been M. having considerable trouble with delays to publication. These delays have 

stemmed from a variety of causes, and as fast as we've got over one 
difficulty, another one has arisen to plague us. We know it's been a frustrating time 
for you, and it's been frustrating for us too, not least because there was no practical 
way of keeping you informed on the situation. 

I hope that steps recently taken to overcome the problems will prove to have 
been successful, and that you are able to read this on the scheduled publication 
date, which is the first Friday in December. Thank you for bearing with us so 
patiently. 

A further apology is due to readers who have written to us and have sometimes 
had to wait a long time for a reply. This has been due to editorial staff shortages, 
which are hopefully now a thing of the past. 

Unfortunately, we do have to impose certain rules on readers' queries, otherwise 
we'd spend most of the day answering them, and the magazine just wouldn't get 
published. We ask you to note the following: 

1. We cannot deal with technical queries by telephone. Please put your problems 
in a letter, and enclose a stamped addressed envelope or, for overseas readers, an 
International Reply Coupon (three I RCs for an Airmail reply) . 

2. We cannot provide information or advice on service or spares for commercially-
made items of radio, TV, etc. 

3. We cannot provide information on modifications or adaptations of our published 
projects. 

4. We will try to provide advice on problems related to projects published in 
Practical Wireless, including sources of components for those projects. To allow us 
to give an efficient service on such queries, I regret that we will in future have to 
limit them to projects published within the previous three years. 

Details of corrections or any additional information on projects are published in 
the first available issue, in our "Kindly Note" section or as a "Follow-up" , and are 
listed in the annual indexes. To save time and postage, you are advised to look there 
first , whenever possible. 

Finally, on a somewhat more positive note, I would like to thank all those readers 
who took the trouble to complete and return our recent questionnaire card. Broadly 
speaking, you seem to like the magazine the way it is, but we plan to make some 
minor changes over the next few months as a result of your suggestions. And we 
have one or two ideas of our own which we hope will prove to be of interest. 

* * * * 
May I take this opportunity to wish all our readers a very happy Christmas and a 

healthy and prosperous 1980, on behalf of all the staff on pw. 

J. Brian Dance, M .Sc-Contributor to PW since 1959 

Brian's interest in electronics started 
way back in the post-war years whilst 
working for Chemistry degrees at Bir-
mingham. Except for a year in Harwell"s 
"Zeta" group, he has been employed 
as a lecturer and has worked on neutron 
spectroscopy and on the thermolumi-
nescence of meteorites at universities. 
He lectures at North Worcestershire 
College, Bromsgrove. 

Brian is the author of 7 books and 
about 500 other technical publications. 

He is single and suggests this is the 
reason he can find time for so much 
writing. He is especially interested in 
the latest i.c.s and in space develop-
ments, but finds some relaxation in 
playing tennis. 

He feels the major attraction of 
authorship is the wide variety of topics 
about which one learns (unlike research 
where a problem can take many years) , 
but feels it is a pity he does not meet 
more of his readers. 
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Surround-Sound Test 
The first experimental transmissions of 
an improved stereo-compatible system 
of " surround-sound " broadcasting 
developed by IBA engineers have been 
made on the Independent Local Radio 
station " Radio Victory" at Portsmouth. 
. On Sunday, 23 September 1979 a 
two-hour concert recorded by I BA and 
Radio Victory engineers at Chichester 
Cathedral last July was broadcast in 
surround-sound on Radio Victory 's 
v.h.f./f.m. service on 95·0MHz. 

The surround-sound system uses a 
3-channel matrix transmission system 
that has been developed at the I BA 
eng ineering centre at Crawley Court, 
Winchester , to - improve stereo-
compatibility beyond that found pos-
sible with "2-channel " and "2t-
channel" systems. 

These experiments are part of an 
I BA investigation into surround-sound 
techniques with particular reference to 
the "ambisonics" techniques of the 
National Research Development 
Corporation. 

Continuing IBA work has underlined 
the advantages of a full "3-channel" 
system using a new I BA matrix, par-
ticularly in respect of the excellent 
compatibility for listeners using con-
ventional mono or stereo equipment. 
The penalties imposed by such a 
system may be a slight reduction of 
coverage area and non-compatibility 
with the .earlier "surround-sound" 
systems. 

I BA engineers stress that these " 3-
channel" experiments are not yet at a 
stage where it is possible to recom-
mend a "surround-sound standard" for 
national or international use. It is, 
however, felt that any such standard, if 
it is to be worthwhile, must provide the 
highest achievable technical quality for 
all listeners and be shown to offer a 
significant improvement over the ex-
isting high-quality v.h.f./f.m. stereo 
system currently used on all I LR ser-
vices. 

It is anticipated that further ex-
perimental transmissions will be made 
during the next few months and will be 
announced locally. 

To assist in this work the I BA has 
equipped two vehicles as a special 
" surround-sound" mobile recording 
unit, believed to be the most 
technically-advanced "surround-
sound" unit yet built. 

IBA, 70 Brompton Road, London 
SW3 lEY. Tel:01-584 7011. 
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Sanken in the UK 
Following a fact finding mission to the 
U K and a study of the potential market 
for their products, Sanken Electric Co 
Ltd. of Tokyo have chosen FieldTech 
Ltd. of London Airport to be their prin-
cipal distributors in the U K. 

FieldTech will now be marketing 
Sanken's comprehensive range of 
power amplifiers, servo amplifiers and 
voltage regulator modules; power tran-
sistors, diodes, rectifiers, varistors, etc. 
Sanken also manufacture a com-
petitive range of indicators and round 
or rectangular I.e.d.s. 

Further details from: FieldTech Ltd., 
Heathrow Airport-London, Hounslow, 
Middx. TW6 3AF. Tel: 01-7592811 . 

New Catalogues 
TK Electronics, the electronic compo-
nent and kit supplier have their latest 
catalogue ready for distribution. The 
catalogue offers many devices at very 
competitive prices and a digital ther-
mometer that is claimed to be probably 
the lowest priced on the market. The 
catalogue is available free on receipt of 
a 9in x 6in s.a.e. TK Electronics, 106 
Studley Grange Road, London W7 
2LX. Tel: 01-579 9794. 

Bernard Babani (Publishing) Ltd. in-
form me of the availability of their 
latest catalogue of Radio and Elec-
tronics books which includes many 
titles that will be produced early in 
1980. 

To obtain your free copy of this 
catalogue, apply enclosing an s.a .e. 
and a copy will be sent by return . 
Bernard Babani (Publishing) Ltd., The 
Grampians, Shepherds Bush Road, 
London W6 7NF. Tel: 01-603 
2581 / 7296. 

South West Aerial Systems 
catalogue and price list is now 
available. One aspect of the service the 
company provides , is that of a 
customer consultancy and system 
plann ing, or in the case of reception 
problems, the company will assist in 
resolving it. The catalogue costs 20p, 
and is available from: South West 
Aerial Systems, 10 Old 80undary 
Road, Shaftesbury, North Dorset. Tel: 
(0747) 4370. 

Verospeed's latest catalogue is now 
available. This free , 84-page catalogue, 
is available on application to :-
Verospeed, 8arton Park Industrial 
Estate, Eastleigh, Hants. Tel: (0703) 
618525. 

Doram returns 
One of the early leaders in the home 
electronics market, Doram Electronics 
Ltd. is shortly to be relaunched under 
new ownership. Doram was formed by 
the Electrocomponents Group in 1974 
to distribute the products of its sub-
sidiary RS Components, by mail order, 
to electronics enthusiasts. 

The new owners, the de Boer 
organisation, based in Eindhoven, cen-
tres around a shop and mail order 
business and was established over 
six years ago by Mr Ruud de Boer. The 
acquisition of Doram will enable the 
Dutch group to expand in the fast 
growing UK home electronics market. 
The product range will include both kits 
and components and will be based on 
the current Dutch catalogue, rather 
than any lists or catalogues previously 
issued by Doram. 

Further details from: Doram Elec-
tronics Ltd., Fitzroy House, Market 
Place, Swaffham, Norfolk PE37 70H. 
Tel: (0760) 21627. 

Pointing the Right Way 
The RSGB have reprinted a second 
edition of their Great Circle DX Map. 

This colourful wall map, measuring 
760 x 620mm, shows the true bearing 
from the U K of countries throughout 
the world . It is therefore invaluable for 
radio enthusiasts with directional 
antennas. Amateur radio prefixes are 
included , and the map is plastic 
laminated for extra durability. 

The UK price is £1.50 through 
normal outlets, or £ 1.99 direct from 
the RSGB, which includes p&p. 

RSG8, 35 Doughty Street, London 
WCl N 2AE. Tel: 01-837 8688. 

Meetings 
The East London RSGB Group have 
arranged the following meetings at 
Wanstead House, 21 The Green, 
Wanstead, London Ell. All meetings 
commence at 3pm on 3rd Sunday of 
the month. 
December 16-Annual business 
meeting and bring-and-buy sale. 
January 20, 1980-Ken Smith 
G3JIX, will talk about Radio Astron-
omy, Ken has a great knowledge of 
radio and astronomy and the lecture 
should be fascinating. 

Further details ' from : Hon Sec, Rod 
Holmes G3PKO. Tel: 01-558 2928. 
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Cont 
Part 2 

The receiver described in the first article is for a 5-channel 
control system, with four proportional channels, and one 
switched function channeL For the majority of models, 
this is sufficient, and the advanced modeller requiring 
more channels would usually be trying to control some 
very exotic model and in most cases probably has little in-
terest in building the radio equipment as well as the model. 

Encoder 
To encode the 5-channel system, it was necessary to 

choose an approach that would be reliably repeatable, 
with as few setting up functions as possible. The circuit of 
Figure 2 is such a system, using common c.m.o.s. since the 
high impedance presented by c.m.o.s. enables the values of 
the timing RC constants to be accurately predetermined, 
as long as reasonably tightly toleranced components are 
used. The operation is quite easy to understand. 

The master clock squarewave. simply derived from a 
c.m.o.s. two-inverter oscillator (IC2, R9. 10 and C5) could 
be used to drive a 4017 i.c. to sequentially select the ap-
propriate timing resistors in conjunction with a common 
timing capacitor, but this type of selection circuit involves 
the use of isolating diodes, and some experiments revealed 
that the use of diodes in the near vicinity of the transmitted 

Channel 
1 

Channel 
2 

Channel 
3 

Channel 
4 

J. BURCHELL & W.S.POEL 

rJ. field was a source of potential nuisance. And a timing 
circuit is not the sort of thing that is readily decoupled with 
10nF ceramic discs! 

The approach used employs separate RC combinations 
at each output, with and 5kn being the values of 
the capacitor and stick pot respectively. Since the c.m.o.s. 
does not load this combination, it is easy to scale the 
values of the timing capacitor to suit different values of 
stick pot that may be encountered. It should be noted that 
the control stick potentiometers do not cover more than a 
fraction of their potential travel. usually swinging some 60 
degrees. The standard servo control period is Ims to 2ms 
with the centre point at 1·5ms so the values of Rand C 
are chosen to permit this timing range with only a small 
proportiori of the total track travel. Sufficient lattitude to 
allow for the use of a mechanical trim is also necessary, to 
ensure that the sticks may be fully "zeroed" with respect 
to the servo output positions. Having read one channel of 
the encoder, the 4017 is clocked to look at the next, and so 
on until the final pulse, when the decoder is wired to skip a 
pulse, and then reset. The missed pulse thus effectively 
provides the synchronising period of the system, and is 
always related to the data rate. This is a fixed frame 
transmission, where the channel length is constant, and the 
period between the information pulses is simply the dif-
ference between T2 and the information pulse. 

Channel 
5 

'-------------T1 (frame)--------------------' 

Fig. 1: The encoder output 
waveform showing the 
fixed frame length, the 
reset or synchronising 
pulse and the individual 
channel pulses (Q1a etc). 
Channel 5 is non-
proportional and is inten-
ded for such applications 
as retracting under-

carriages 
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Fig. 2: Circuit diagram of the encoder. The components marked with an asterisk fix the timing periods and the 
values depend on the total track resistance of the control stick potentiometers. For 5kO pots the capacitors should 

be 2·21lF tantalums with the positive lead connected to the appropriate pin of IC1. 

When initially setting up the encoder, the fixed frame 
system is marginally easier to set up than the more com-
mon variable frame encoder, since the clock runs the 
whole time, not being interrupted by the various channel 
pulses. 

The various timing pulses are combined in a 4068, eight 
input NAND gate to provide a data train to modulate the 
transmission. A preset (VR5) is provided to adjust the 
deviation of the transmitter, which should be about 2kHz. 
Setting the deviation can be an awkward matter, since 
ditTerent crystals tend to have ditTerent pulling charac-
teristics, as do the varicap diodes used in the modulator, so 
fixed values are not really advised, 

Transmitter 
The design and development of the transmitter looked 

to be a fairly mundane piece of work. when set against a 
background of computer-driven frequency synthesisers 
and such exotica. However, the illusions were fairly soon 
shattered, when the parameters were considered in greater 
detail, since the usual three transistor circuit is designed 
round the ouput frequency all the way through, using a.m. 
and 27MHz 3rd overtone crystals. 

For f.m. it is necessary to use a fundamental mode 
crystal in an untuned or Colpitts circuit (Fig. 3), since the 
variation of capacitance in the modulator produces far 

IWRM19S1 
.... ---t__--o+5V to+12V 

R3 

5k6 

RI 
12k 

Xtal _ 

C2 
lOOp 

C3 
150p 

L3-L6 on Micrometals T37-12 

e12 
IOn 

Aerial 

Meter 

Fig. 3: Circuit diagram of the transmitter. The value of Ra can be changed to alter the power output of the transmit-
ter when S 1 is switched to Low Power 
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Galaxy Models' Mini-Escort trainer 
fitted with Flash 15 motor 

more deviation of a tolerably linear fashion than trying to 
waggle a 3rd overtone crystal configuration. Thus the 
crystal operates in a parallel load fashion , with a varicap 
in the load circuit, providing deviation at a level set by 
VR I. CT 1 provides a trim adjustment of the output fre-
quency, but it should be remembered that as the total load 
capacity is increased by altering TC I, so the deviation 
caused by the varicap is slightly decreased, as it is a 
smaller proportion of the total load capacity. 

In any case, the larger the load capacity gets, the less is 
the effect on the crystal frequency. Capacitors C2 and C3 
provide feedback in true Colpitts fashion. and the tuned . 
collector load formed by LJ , C4 and CS selects the 
27MHz component for subsequent amplification, thus 
turning the basic Colpitts circuit into a Clapp oscillator. 

The next stage is self biased in Class C with a small 
choke (L8) in the base circuit. Here the ubiquitous 
FXIllS ferrite bead is used to good effect, since it must be 
noted that with only S turns or so, a rather surprisingly 
large amount of inductance may be achieved. About 
IS-20JlH, in fact. This is so large that it was checked and 
re-checked, since this implies an enormous permeability 
for the material used. Little wonder it is so effective in 
various decoupling and isolation functions . 

Tr2 is operated with a grounded emitter. and originally 
it was proposed to vary the power level of this stage to 
control the overall output, by switching an emitter resistor 
in and out of circuit. However, subsequent development 
showed this caused too much of a detuning effect on the 
Ll/C4/CS arrangement due to the variation of input 
capacitance of Tr2, that this feature was moved forward a 
stage to the output transistor, where the detuning effect 
had less effect on the spectral purity of the equipment. The 
feed from Tr2 to the output stage is similar to the 
preceding stage, except that a 7KN series Toko coil is 
used. 

For low powered applications, the aerial may be taken 
directly from the tapping. It is also screened which, 
because of the proximity of Ll , helps to prevent input-
output feedback problems. 

Output Stage 
The output stage uses a T039 case transistor. Nothing 

very special here, since although a v.m.o.s. f.e.t. was tried 
and tested, they are not intended for this type of work and 
while one batch of devices just about worked, another 
batch did not. 

All v.m.o.s f.e.t.s are not really suited to working with a 
power rail lower than 12V, and since the battery supply 
for the transmitter was designed around NiCad style cells 
it is far better to work with 12V down to SV as the 
operational range. The "device chosen performs admirably 
between Sand 12V, with little discernible output change. 
The output at 9V being in excess of 1 W in high power 
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mode, and about 400mW with a SV supply. A small heat-
sink is required for the output device to ensure longevity, 
and a zener diode is placed from the collector to ground, 
to catch any high voltage spikes that occur either during 
tune up operations, or when the antenna length is varied in 
the field . 

The output network itself has evolved from a simple pi-
network, to a more complex arrangement. However, the 
reasons are twofold, since although simplicity of tune-up is 
desirable, it rarely leads to an optimised output spectrum. 
The circuit around Tl is necessary to optimise the 27MHz 
drive, and minimise the remnants of the 13MHz funda-
mental, so L4 and LS are essential to provide an r.f. output 
that can be accurately set up using a field strength meter. 
Since this circuit is capable of more power than the 
average, it is necessary to keep the stray fields to a 
minimum, or the encoder will be found to malfunction due 
to extraneous rJ. pick up on control leads. At 27MHz this 
isn't too serious, but as the frequency increases, it gets 
progressively worse. This basic circuit will retune easily 
enough to frequencies up to SOMHz. 

Output Monitoring 
The performance of the circuit is monitore? via 

L6 which form a small current transformer With negligible 
loading on the transmitter circuit. Monitoring ip this. way 
is a far more satisfactory means of checkmg CirCUit 
behaviour than many of the age-old practices seen in r.c. 
Simple proximity "wavemeters" be positioned 
that it is the field from the tank coil, rather than the aerIal 
itself, which is being monitored. 

In the set-up process, the number of turns of L 7 may be 
slightly increased to improve sensitivity, but in. most 
instances the circuit will set up almost instantly, Simply 
tuning maximum meter deflection with the chosen 
aerial. The meter should have a f.s.d . of 200JlA. 

Generous decoupling is provided throughout the circu.it 
and is probably rather more than necessary. Ceramic 
capacitors should be used throughout. . 

The Hi-Lo power switch selects the value of the emitter 
resistor in the output stage, whereby the power is cut to a 
level set by the resistor value. A value of 22n drops the 
power down to lOOmW, although individual users may 
wish to change this to suit a particular application. The use 
of f.m. enables easy power changes, whereas a.m. usually 
requires a retune for best modulation characteristics when 
switching such power levels around. Also, of course, f.m. 
allows easy frequency multiplication remembering to 
reduce the deviation accordingly. 

Although 27MHz is a long way from the ban.d 
available at u.h.f. in the UK, it just so happens that 4S9 IS 
exactly 17 times 27, so those of you familiar with v.h.f. 
and u.hJ. might like to bear that in mind! 

Construction 
The complete transmitter is built on two printed circuit 

boards, one of which is the encoder and the other the 
actual transmitter unit. Both of these boards are 
straightforward and should present no problems to the 
constructor. Sockets are used for the i.c.s on the encoder 
board and, of course, all the normal precautions should be 
taken when handling these c.m.o.s. devices. 

The transmitter board has several r.f. chokes which are 
wound on ferrite beads as shown in Figure 9. When 
winding these care must be taken not to scrape the 
enamel coating off of the wire on the edges of the beads. 
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The component positions are correct as is the track pattern in VRl VR2 VR4 
Fig. 5 below. (chan 1) (chan 4) 

L 
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.J 
Fig. 4 (tOp): The component placement for the encoder board. Fig. 5 (above): copper track 

layout is shown full size 

The chokes which are wound on the torroidal dust cores 
should give no trouble if the drawings are followed, 

The rJ. power output transistor should have a push-fit 
finned heatsink fitted and to give sufficient clearance be-
tween the transistor can and the aerial fixing screw, the 
transistor should be mounted close to the p.c. b., preferably 
using a transistor mounting pad. 

The passive components should be as small as possible 
and in general capacitors are the sub-miniature disc 
ceramic varieties. 

The transistors used are from Texas Instruments' Silect 
range and care must be taken to ensure that the lead con-

r 

L 

figuration of each is checked. The component placement 
drawing (Figure 6) shows BC224B types. 

The encoder board is straightforward. The remarks on 
component size applies equally to this board as available 
height above the board when installed in the case is 
limited. The four timing capacitors are small tantiilum 
bead types and the positive lead of each should go to the 
appropriate pin on IC 1. 

The case chosen for the PW FM-80 transmitter is a red 
and black version of Micron's de-lux PL 7-D case. This is 
elegantly styled, robust and easily assembled, giving the 
transmitter a really professional look. The case is supplied 

Figs. 6 and 7: The component placement and copper track plan for the transmitter board 
shown here full SiZD. Care must be taken to ensure that the lead-outs of Tr1 and Tr2 are 

checked carefully 
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* components 

in knocked-down form with two plastics moulded end 
cheeks, a plastics front panel, top and bottom metal press-
ings, the back and all necessary screws. A removable 
cover fills the crystal access hole and the aerial mount fits 
into a punched hole in the top panel. 

The Case 
The case should be assembled and the two open gimbal 

stick units screwed into position on the front panel. It 
helps if this is done before the case is screwed together. 
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. Resistors :'\< . 
tW5% Carbon film',/' 

} 

47kO 1T" t ,s . 
Potentiometers i 

. Min. horizontal preset 
4·7kO 

Cr.pacitors 
Disc ceramic ." , 

. 

T ... 
:'Tantalum 

35V 
': P OIlF16V 

i; •. 

, 'N', > 
• ,"". "<.,.', • 

echanical 'part$ , 
Case, Micron de lux Red MRC30( 1); 

. stick units, Micron MRC2]( . with 
, Meter (see text); Telescopic 'a'erial;' Mini 

switch d.p.d.t.; Battery 'charger socket, Sl·j 
'-NiCad battery packs (2); Cable tie and. . 

adhesive (2); Solder tags,6BA (4). '" 
. 

The meter and on-ofT switch should also be fitted along 
with the neck strap attachment. The SLM charger socket 
is mounted in the cut-out in the bottom of the case. 

With the case assembled the two boards can be 
positioned as shown in the pictures. The transmitter board 
mounts in the top of the case with the crystal positioned 
under the crystal access hole. The front edge of the board 
rests on the plastics lip of the front panel held in place by 
the small moulded pins. The board is anchored by two 
short lengths of 18 s.w.g. tinned copper wire soldered into 
the two vacant corner holes on the back edge of the board 
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A close up of the open-
gimbal stick used in the 
FM-SO transmitter (left) 
with the complete 
transmitter on the right 

The photograph on 
the left shows the 
completed transmit-
ter with both boards 
and the control sticks 
correctly positioned. 
The transmitter board 
is shown at the top 
and the encoder 
board below the case 
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Input 

Output 

Transmitter board 

. ToVR2 ----.. 
@ @ 
@ @ -ToVR4 

. I 

Met« 

@ @ 
'---v--' 

To VRl 

Encoder board 

ToVR3 -@@ 

-Nickel 
cadmium 

battery 
(4·8V) 

Nickel + 
cadmium 
battery 
(4·8V) 

HI-la 
SI 

(transmitter) 

From encoder 

Rear view on VRl to 
VR4 showing connections 

av 
+Vcc 

- Chon:ling 
+ socket 

Fig. 8: The wiring layout of the complete transmitter and encoder. Care must be taken not to short out the battery 
I terminals. The stick unit pots VR1 to VR4 must be set to 1·5kU before connecting wires are attached 

and suitably bent to allow the wires to be soldered to two 
6BA solder tags trapped under one fixing screw of each 
stick unit. The transmitter p.c.b. should be held by these 
wires so that the back of the board is almost touching the 
meter case. The crystal is mounted in a pair of Cambion 
low silhouette jacks (450-3704-1-03). 

The encoder board is fitted into a pair of plastics slides 
which clip to the end cheeks of the case and are held in 
place with a small dab of Araldite Rapid epoxy adhesive. 
This allows the encoder board to be slid out of the case for 
access to the batteries and also to make wiring-up easier. 
With both boards in position and the lead-out wires 
soldered to the p.c.b.s the connections can be made to the 
stick pots. Only two leads go to each pot., the other end of 
the track may be connected to the wiper by a short wire 
link at the pot. Small rubber sleeves should be used at the 
pot. terminations to give extra strength to the joint. Each 
pot. should be set to about 1· 5kCl with the stick cen-
tralised and the connections made to this end of the pot. 
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Batteries 
The batteries, two 4·8V packs of NiCad rechargeable 

cells connected in series to give 9· 6V, are held in two self-
adhesive nylon cable ties which are fixed to the metal 
bottom of the case. The leads from the battery packs are 
taken around the end of the encoder board and to the cen-
tre tags of the on-ofT switch. The battery charger socket is 
connected to this switch to allow the charger to be connec-
ted to the batteries only when the switch is in the ofT 
position. The other tags on the switch are taken to the two 
p.c.b.s. 

The aerial is wired to the transmitter board using a 
short length of Lf. screened cable which is connected to 
the aerial retaining screw by a solder tag. The braid is con-
nected to another tag which is simply trapped between the 
aerial holder and the metal case while the retaining screw 
is tightened. The telescopic aerial is then screwed finger 
tight into the holder. 
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.. ESCORT 
54" simple beginner' s Radio 
Trainer for 2 - 3 functions 
radios and .19 10 .36 moton 
using rudder and elevator or 
rudder, elevator and throttle . 
Kit contains superb illustrated 
step by nep plan with separate 
building instructions. all ply 
and blfls8 parts machine cut , 
preformed U/Cert, plus access-
orv pack containing tank. 
motor mount, horns, hinges, 
push rods and clevises, etc . 

£16.25 

SUITABLE ACCESSSORIES 
3 2 Y, Wheels . £1 .80 
3m Film Coveting . . . £3.15 
Wheel Collets . . 65p 
Fuel Pipe 12 ft I ... 34p 
Spinner 2 Y... . .. .. . .65p 
2 volt Sealed Accumulator 

5 

Escort + Flash 35 A I C .. £32.95 
Mini Escort + Flash 

15 A/ C .. ... . : ........ 24.95 
Mini Escort (A/ WI Flash 

15 A/ C. . .... . . £27.25 

All Engines include Silencers 

* MINI ESCORT 
44" 2- 3 function Sport or 
Trainer model for .09 motors. 
Also available 4 function 
aileron wing version for .15 
mOlon. Kit contains all 
machine cut , veneered foam 
wings, motor mount, tank, 
preformed U/Cart, horns, 
hinges, push rods , clevises, 
plan and instruction booklet . 
Standard Mini· Escor !. . £1 • . 95 
Aileron Mini· Escort .... £17.25 

SUITABLE ACCESSORIES 
3 2 y. .. Whp.els ...... . £1 .66 
2 Y,m Film Covering . .£2 .68 
1:Y. " Sp:nner . . .. . SOp 
5Min EpoxV . ......... . £1 .12 
Wing Joining Kit ...... . £1 .06 

HOBBYCARD ·QUADBOND 
BAR CLAY CARD ACCESS 

MAil ORDER 
Please add [1.00 POStlpacking 
on Escorts, Accessories if 
ordered witn kits afe post tree 
Barclavcard . Access and Hob· 
bycard customers, phone card 
number tor immediate attention . 
Overseas orders sent aiuna,l at cost 
- please add reasonable atnOunl . 
A'ly ellcess will be credited . 24 hour 
despatch on all goods unless other· 
wise notified. 

AIC SERVICE CENTRE 
Delek Hughn 'uus OUt Ivllv eqv'PI)ed 
Service Cen!!e 111he IpswtCh blench. W, 
ate officially 'woWlled SItfVic, Agenll IOf 
Skyludet .lnd Sanwa and "'... 
J.O,)tH to< and mosl 01 ..... 

10 O,,,!I< 101 •• 0lIl" 

UNBEATABLE 
OFFERS & 
SERVICE 

NICADS VARTA& SAFT 
Rf1chllrgtllJbltl BlIlttlr;tI$. 

14 day money back 
guarantee if nOl 
totally satisfied. 

"DEAC" DKZ Button Cello 
4 .8v Receiv.r Peck "VENTED" CELL (for fast charge) 225mA ..... ...... ....... ............... £3.00 
500mA......................... . .. £6.36 0.5Ah· PencelVHP7 .. .. . ........... .. £1.30 
9.8v Tranunftter Peck 1.2Ah RSH Electric flight. Tags only .. .......... £1 .815 
500mA ... .... .......... ................ £10.70 1.2Ah VR Electric flight Tags only .. ....... .. ....... £1." 
Rx/Tx conv.ralon 1.aM- U 11 replacement ... . .. ......... a .315 
1 pencells. charging holders 
and Rx/Tx charger ... . .. £20.50 

4.0Ah- U2 replacement. .......... .......... 0 .20 
-Tag •• v.lIab1e .xtre , Op per cell. 

CONSTANT CURRENT CHARGER - ideal for all nicads - switched 25mA/50mAl 
'20mAl200mA/400mA output - charges up to 12 cells in series without adjust-
ment - £13.45 sae for futher details. 
PHOTOGRAPHER·S CHARGER - Charge. 1 to 4 HP7 size nic.d. £6.45. 
FIELD CHARGER 12v SOmA constant current outputs - ideal 
for charging up to eight O.SAh nicads or two "Deacs" per output £8.30. 
UK POST AND PACKING -ADD 50p PER ORDER. 

Dec 78 
J.n 79 
M.r79 
Apr79 
Jun 79 
Jul79 
Aug 79 
Sep 79 
Oct 79 

V & F SMALLCRAFT (POPLAR) LTD. 
38 Stonelolgh Road, CIaVholl,llford, E ..... TeI: 01-&110 8842 

PRACTICAL WIRELESS 
PRINTED CIRCUIT BOARDS 

o + X (4 Boards) 
V.M.O.S. Tx 
Intercom 
Door Unit 
Burglar Alarm WR059 

£2.90 
£2.90 
£2.40 
£1 .70 

£11 .00 
£3.20 
£4.7e 
£0.40 
£0.90 

Jan 79 
Feb 79 
Mar79 
May 79 
Jul79 
Aug 79 
Sept 79 
Oct79 
Nov 79 

£2.90 
£4.80 
£4.80 
£1.30 
£3.20 
£0.90 
£0.90 
£0.90 
£1 .110 

H.T.E. 4 Watt Electronic Siren Kit £2.99. P.C.B. + CCT Details £0.90 
H.T.E. Domestic Touch Sensitive Light Dimmer P.C.B. + CCT Details £0.90 

For full list of P. W. CCT Boards see your Nov issue or send SA.E 

FASCIA PANELS TO YOUR DESIGN 
low cost/high quality self adhesive panels in mono or coloured. Hundreds of uses. 
Control panels, nameplates, warning notices, call signs etc. Gives homebuilt 
equipment the professional look. Sending 50p for useful sample labels and full 
details could be your wisest move loday. We can also make P.C.B·s to your 
design. 

H.T.E. (Oept P.W.) 50 Milnfield Ave., Elgin, 
Morayshire IV30 3EL 

Practical Wireless, January 1980 

WHOLE NEW WORLD 
OF ELECTRONICS 
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Fl'rr bl'ad 
FX1115 

Fig. 9: The correct method of winding the r.f. chokes 
and torroidal inductors 

The stick movement should be checked together with 
the action of the trim tabs, making sure that the connec-
tions to the pots do not foul any part of the encoder board. 

Finally, if you opt to fit the fifth channel and the Hi-Lo 
power switches these are mounted on the top of the case at 
the opposite side to the crystal access hole. Micron can 
supply ready punched cases and switches to fit if required. 

Setting Up 
All wiring and p.c.b.s should be carefully checked 

before switching on and the NiCad batteries should be 
checked to ensure that they are fully charged and connec-
ted correctly. 

The output level preset on the encoder board and the 
input level preset on the transmitter board should be set to 
give a low level of modulation before switching on. 

If all seems to be in order the power can be switched on 
and the transmitter checked for operation. The meter 
should deflect to show that r.f. power is being pushed up 
the aerial. To tune the transmitter for maximum output it 
is necessary to have the p.c.b. removed from the case to 
enable the various trimming capacitors and coils to be 
reached. The total current taken should be about 200mA 
with a 9V supply rail and S I in the high power position. 

Tune Ll , TI followed by VC2 and VC3 to give 
maximum output as indicated by the meter. If you have a 
frequency counter capable of measuring at 27MHz this 
can be used to check the frequency of the output. Slight 
adjustment of the frequency can be made with VC I. 

To check the operation of the encoder a scope is really 
needed. However it is possible to use the receiver and a 
known good servo to set the pulse width for each channel 
to the correct 1· 5ms centre and I to 2ms swing. 

The modulation can be set using the frequency meter by 
disconnecting the input from the encoder and holding the 
top of VR 1 on the transmitter board to the positive supply 
rail, noting the frequency at the transmitter output. The 
deviation can be set by adjusting VR 1 to give the desired 
2 or 3kHz change in transmitter frequency. 

Next month we will describe the servos to suit the PW 
FM-80 system. For the model boat or car enthusiast a 
simpler 2-channel transmitter will be outlined later in the 
series together with details of installing the complete 
system in various types of models. 
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A licence is required to operate radio control 
equi"pment. This costs £2.S0 for five years. 
Application forms are available from: The Home 
Office, Radio Regulatory Dept., Waterloo Bridge 
House, Waterloo Road, London SE1 SUA 

SLM MODEL 
ENGINEERS LTD. 

Chilton Road, Prestbury, 
Cheltenham. 

Telephone: 25488 Telex: 437172. 
In conjunction with present series of articles 
in PRACTICAL WIRELESS. The items that 
we manufacture comprise: 

• Transmitter Cases. Control Sticks • 
• Receiver Boxes. Battery Boxes. 

• Auxiliary Levers. 
• Plugs & Sockets. 

• Aerials etc .• 
Tool range facilities manufacturing moulding 
dyes and press tools. We can supply precision 
turned parts on swiss sliding head automatics. 
We can cut spur gears up to 2" diameter 4 
bevel gears and our moulding capacity is up 60z 
in virtually any material. 

WE DO NOT HANDLE 
• ELECTRONICS. 

OR 
• ELECTRONIC COMPONENTS. 

FLEET R/C SERVO-
TYPE FPS-3 

A COMPLETE KIT 
FOR THE HOME CONSTRUCTOR 

This sma ll , powerful servo (size 1.55 x 1.5 x .73" , 
weight 1.4 ozs.l employs the latest Ferranti 419 I.C. 
amplifi er driving a top quality 5 pol e servD motor 
w ith aCTS cermet feedback potentiometer (SK) 
assembly. Transit time is .4 seconds w ith up to 6 
Ibs. thrust ava ilable. The body and gears are mou ld-
ed in a tough acetal copolymer (Hostaform l. w ith a 
gear ratio of 250: 1. Resolution is ±t%. w ith nea r 
perfect damping ; w hile the output can be rotary or a 
linear rack type - all pans are su pplied wi th the kit. 

FPS·3 servo ki t complete (less plug) 
Special price for Practica l Wi reless readers ................ £11 .45 

Amplifier kit with 419 I.C ...... , .............................. £4.75 
Ferranti 419 I.e. with circuit board and instructions ..... £2.95 
FPS· 3 servo mechanics (inc. motor & pol.) .................... £7.20 

Flee t plug ....... 27p Fleet 3-pin sOcket... .. 27p 
Spare gears etc ....... , 5p Spare body parts ...... 30p 

The servo is suitable for use with the P.W. F.M .. 
R.C.M. & E.F.M .• E.T.IJR EMCON and virtually all modern 
commercial AIC outfits. 

A ll prices include VAT. Order by mail (add 30p p&p). 
telephone. or in person. Payment by caSh. cheque. ACCESS, 

Hobbycard . etc. 

FLEET CONTROL 47 FLEET RD .• FLEET. 
SYSTE M S HANTS. TEL, FLEET 5011 
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fUN I1 N 
RADAT INDUSTRIES 
A function generator is of much more use in a lab than a 
simple sine wave oscillator. The ability to produce a wide 
variety of different shaped waveforms gives the user the 
means with which to test the correct functioning of most 
of the projects he is likely to build. 

The Radat 2301 Function Generator is a well built 
instrument which can produce rectangular pu lses, triangular 
and sinusoidal waveforms, each type having a variable duty 
cycle. A simple d.c. level can also be set. 

* specification 

Practical Wireless, January 1980 

112301 

The frequency range covered starts at O· 1 Hz and goes 
up to 3MHz. Seven push buttons are used to select the 
range multiplier with one calibrated dial to vary the frequency 
setting over the range 1 to 30. 

All the controls are mounted on the front panel and are 
simple to use, being clearly labelled . The two output sockets 
are 500 BNC types and one is intended to provide a 
suitable output for matching into TIL logic. 

Push-buttons are also used to select the waveform shape, 

continued on page 
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Fr •• We.lalet 
IlIe We.er ... 

Joe BISHOP 

....., 
ANew 

Television 
Service For 

British Forces 
Gertnany 

L... 

Since the end of the Second World War, a substantial 
portion of the British armed services has been stationed 
in West Germany. First as a part of the Forces of 
Occupation and then, after the birth of the new Federal 
Republic of Germany in 1949, as part of NATO's answer 
to the ever-burgeoning armies of the Warsaw Pact, the 
United Kingdom has maintained this continuous military 
presence on the European mainland. 

British servicemen and their families have come and 
gone in their many thousands, and each has played a 
major or minor role throughout this long period in "keeping 
the peace"--enabling Britain to honour her expensive but 
vital obligations. The aim of all this effort has been to 
preserve some balance in a situation of almost complete 
impasse. 

After a staggering 34 years, both sides are still implac-
ably staring at each other across barbed-wire, minefields 
and bare earth, stretching in an unbroken ribbon from the 
Baltic to Czechoslovakia. Watchtowers stand like sad 
sentinels along this shabby divide, where two ideologies 
stand face-to-face. 

Background 
A way from the frontier and despite the passage of time 

many other old problems also remain; problems which 
exist mainly because the British Forces community in 
West Germany is, despite its air of permanence, a 
transplanted one. Only a relative handful of the British 
people working for the forces in Germany have spent a 
substantial part of their working lives there · and have, as 
a result, been able to integrate with, and understand the 
culture of their host nation. There is often, therefore, a 
sense of isolation and solitude to which the young families, 
in particular, are subject. For many people, accustomed 
to everyday life among their relatives and friends in the 
UK, life becomes a battle against loneliness when the 
breadwinner is away on manoeuvres or perhaps completing 
a tour of duty in Ulster. 

Senior officers have always recognised this problem, 
but in a defence environment the resources that can be 
deployed to overcome it are limited. The British Forces 
in Germany have, in addition to the traditional "mess' 

32 

facilities, their own cinema circuit and same-day newspaper 
distribution system, their own newspapers in fact. German 
language training is taken seriously and, out of the British 
Forces Network of the days of occupation, was born the 
British Forces Broadcasting Service which has for many 
years provided the forces community with home-grown 
radio entertainment-f.m. and now in stereo as well. 

To improve the lot of the serviceman still further and 
to bring him into line with his NATO colleagues, it was 
decided that a single-channel colour television service 
should also be provided. The technical, legal and organi-
sational problems were formidable in the extreme and 
delays have been plentiful. But now BFBS is in the TV 
business with a vengeance, providing programmes to an 
eager audience which is growing rapidly as the British 
Forces Germany Television Project expands towards 
completion. The contract for the design and supply of the 
system was placed with Marconi Communication Systems 
Limited as probably the only British company with 
sufficient total capability, but also no less involved are a 
host of civil servants and serving soldiers without whose 
efforts the project would never have got off the ground. 

Certainly, the new service has added a new and much-
needed dimension to life in married quarters, and the 
feeling is that it has also had a quite marked and beneficial 
effect on welfare statistics. 

Planning 
There is no doubt that, from its inception, the project 

presented the engineers and planners with an interesting 
and unusual problem. Under normal circumstances, once 
the decision to introduce a broadcasting service has been 
made, the priority is to get it going for the most people 
as quickly as possible. It is generally, therefore, the most 
populous areas that benefit first-and it is in the most 
populous areas (the big cities) that the studios etc. are 
normally located. Thus BBC Television, for example, 

at Alexandra Palace in 1936 and gradually 
expanded outwards (WWII permitting) as public demand 
increased and the state of the art improved. It was only 
many years later that TV reached the nethermost regions 
of the British Isles. 
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In BAOR, however, the situation and needs are very 
different from those of a normal civil population. Here, 
the initial priority was to provide the service to the 
people in most need; those who were furthest from the 
United Kingdom, whose social amenities were the most 
rudimentary and whose geographical location and envi-
ronment were the most bleak. It was decided that the 
Army garrisons in the north-east of the region, immediately 
adjacent to the East German frontier, should receive the 
service first. The system had to be installed, as it were, 
"back to front". 

Phase 1 of the system (see map) consisted of only five 
stations fed by a videotape control centre located at Celle. 
Studio complexes and direct reception from London were 
'out of the question, so tapes were flown out daily for 
onward transmission to the audience (and still are). 

As the system expanded the VTR centre would be 
required to move and so it was put on wheels-this 
successful example of typically British innovation was 
designed for BFBS by London Weekend Television, and 
is now parked at Werl, where it arrived on 11 December 
1978 after an overnight move from Celle. Its final resting 
place will be at Rheindahlen, sometime in 1981. 

The reversal of normal priorities was only a facet of 
the overall problem, however. To make matters more 
difficult, not only were the snags geographical in nature. 
There were questions of copyright and points involving 
national broadcast agreements to be resolved; planning 
permission for towers to be obtained; frequency planning 
to be carried out and agreed with the Deutsche Bundespost 
(DBP), the licensing authority; plans for towers, power 
supplies and fenced enclosures to be drawn up by the 
Property Services Agency. 

It was also necessary to restrict the audience, as far as 
possible, to the British Forces and their families stationed 
in Germany. Thus it is CCIR television System I that is 
used (6MHz separation between sound and vision channels 
as in the UK) instead of System G (5· 5MHz separation) 
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An existing steel-lattice 
tower, modified to carry 
BFBS TV as well as mili-

tary traffic 
Photo MoD 

Videotape operator Maria Linne in BFBS TV's mobile 
control room at Werl, W. Germany 

Photo courtesy BFBS 

which is used for German national TV. Transmitter 
output power is deliberately limited to the minimum 
required to achieve an acceptable signal thoughout the 
service area and in many cases, the transmitters are 
rated at only 2· SW; the most powerful will be rated at 
only 200W. Naturally, the less power the greater the 
number of transmitters that are required to provide the 
desired coverage. 

With over 3000 television transmitters already on the 
air in West Germany, the planning required in order to 
avoid mutual interference was, to put it mildly, very 
intricate! 

Distance 
Additional problems that had to be overcome at an 

early stage stemmed from the sheer distance between 
London and the furthest transmitter in Germany. In any 
system, television signals are conveyed from the studio 
and switching complex to the broadcast transmitters via 
a " bearer network". Nowadays, this could consist of a 
mixture of coaxial or fibreoptic landlines, line-of-sight 
microwave paths or satellite communication links. The 
particular snag with the Forces system, of course, was 
that the bearer network would cross the territory of five 
different nations-each with its own laws, procedures and 
quirks. 

Initial studies, not unnaturally, centred around finding 
a method of conveying the BFBS channel directly from 
the UK to Germany without troubling the French, Belgian 
and Dutch authorities. All the extra planning and nego-
tiations that this would involve made these studies emi-
nently worthwhile: but after careful consideration of 
tropospheric scatter, a satellite link and even the use of 

. a balloon as a sky-reflector, it was a chain of microwave 
stations coupled with some rented capacity that was 
selected as the optimum method of crossing the Channel, 
France and the Low Countries. 
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At the present time, negotiations are substantially 
complete and it should be possible, barring unforeseen 
difficulties, to "feed" the BFBS transmitters direct from 
London sometime in 1981. Particularly when it is borne 
in mind that planning and feasibility studies are well 
advanced to extend the system onwards into Berlin, this 
will create, in terms of physical size, what is probablv the 
largest private colour television system in Europe; the 
path-length from end to end will be over IOOOkm. From 
Wembley to the Weser and beyond ... 

Composite Signal 
A television video signal is a complicated waveform at 

the best of times. Although its basic shape grew out of the 
work of John Logie Baird, technology has moved on. The 
advent of u.h.f. 625-line television, offering the consumer 
firstly enhanced definition and then (wonder of wonders!) 
colour, has transformed the archetypal waveshape into 
the somewhat complex form depicted in Fig. I(a), actually 
a standard UK vision test signal. 

Colour 
-burst 

+O·7V 

(b) 

Marker 

Colour sub-carrier 

IU pulse width L--=: 4-7pS --.... 

Fig. 1 (a): Test signal without sound-in-syncs. Fig 1 (b) 
shows how the encoded audio is inserted into the 

sync pulse 

To complicate matters further, the waveform can also 
be made to incorporate "sound-in-syncs" information, 
hence this complete signal might properly be described 
as a "composite television signal". It is a baseband (pre-
modulation) signal such as this that is fed into the BFBS 
system; the audio is combined with the video by encoding 
the sound into digital form, and then neatly slotting the 
resulting data stream into the sync. pulses of the video 
waveform. It therefore becomes possible, throughout the 
bearer network, to process the sound and vision as a single 
entity. Using digital techniques means that there is no 
appreciable loss of sound quality beyond that introduced 
by the encoding and decoding process itself--you either 
have sound, or you don't! 
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Microwave System 
The composite waveform, which contains frequency 

components extending from d.c. to 6MHz, is fed through 
the microwave bearer system by causing it to frequency-
modulate a 70MHz carrier, with a deviation of ±8MHz. 
As 70MHz is the CCIR-recommended i.f. mainly 
employed in wide-band radio transmission, up and down 
conversion from s.h.f. is accomplished using well-tried and 
established techniques. As far as the microwave system 
is concerned, the composite TV signal might just as well 
be 1500 telephony channels! This modulated 70MHz 
carrier is fed directly from equipment to equipment through 
the microwave chain. It is demodulated only on arrival at 
a site where it is required to drive a broadcast transmitter. 

With such a large bandwidth to accommodate, one of 
the principal design considerations for the bearer equipment 
is to incorporate effective "amplitude response equalisa-
tion" and "group delay equalisation". The former consists 
simply of ensuring that, whatever frequency the equipment 
is passing through its designed bandwidth at any given 
moment, the amplitude of the output signal remains 
unchanged. Amplitude variations in an f.m. system 
appear as the arch-enemy, distortion--to be avoided at 
all costs! The latter is a more difficult concept to grasp. 

Without going into a singularly indigestible explanation, 
one has "delay" problems if components of the signal fail 
to have the same relationship in time at the output of the 
demodulator as they possessed at the input to the mod-
ulator--in other words, parts of the signal arrive late. 
With the PAL system of colour television, depending very 
much as it does on the relationship between the black-
and-white (luminance) and colour (chrominance) infor-
mation, the effects of this type of non-linearity can be 
pretty revolting! 

A microwave ant-
enna being mounted 
onto one of the 
modern concrete 
pylon towers pre-
ferred by environ-

mentalists 
Photo courtesy MoD 
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The studio control room at the London Control Centre. 
Left to right Amanda Craig, David Gray, Corinne 

Schnabel and John Harrison 
Photo courtesy BFBS 

The necessity of obtaining an above-average link per-
formance was a problem encountered while the project 
was still at the planning stage. By the time the signal 
arrived at one of the furthest extremities of the system 
(Munsterlager, for instance, 94Ikm from London), it would 
have passed through 30 equipments in tandem-was there 
a line-of-sight equipment of British manufacture (costs, 
and particularly foreign-exchange costs, had to be kept to 
an absolute minimum) which possessed the exacting 
performance parameters required? It transpired that there 
was certainly none available "off the shelf' and the Phase 
I stations, in order to meet the original deadline, employed 
Norwegian-made NERA microwave equipment. 

The sub-contract for the microwave used in later phases 
was subsequently awarded to Ferranti Limited, who 
produced a terminal complete with "hot standby" and 
logic-controlled automatic changeover. The equipment 
is accommodated within a single 19in rack and uses 
frequencies allocated within the 8GHz military band-
the Werl area is an exception, where frequencies in the 
9-IOGHz band were used to avoid interference from an 
adjacent Belgian forces system. 

Broadcasting Stations 
On completion, there will be over 40 broadcast trans-

mitters operating throughout the system-each will have 
been individually planned and approved and many will 
have been the subject of a local-planning argument. The 
photograph shows the Marconi B7303 u.hJ. transmitter 
which is standard throughout the system-either as a 
transmitter in its own right or, in the case of the more 
highly-powered stations, as a "drive unit" for a triode 
power-amplifier (manufactured by Magnetic AB of Swe-
den), which is then rated according to the e.r.p. (effective 
radiated power) required from the broadcast aerial array. 

The "polar diagram" for a typical transmitter is shown 
in Fig. 2-this depicts the necessary and, indeed, licensed 
radiation characteristics for the broadcast aerials as 
determined by the distribution of the British Forces 
population in the service area, and the terrain within that 
area. A broadcast array to produce the desired radiation 
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pattern is arrived at by means of cQmputer calculations. 
In essence, the array consists of a number of standard 
broadcast panel-aerials positioned and differentially fed so 
as to squirt the required e.r.p. in each direction. 

Some of the transmitters will be housed in existing 
buildings and will use existing towers which may have 
been strengthened to cope with the extra loading. However, 
in the majority of cases, neither suitable buildings or 
towers were available within the area selected for the 
transmitter site. For ease of installation and to minimise 
the amount of on-site installation work required, Marconi 
developed a special vehicle-transportable container. The 
idea was to save time and to keep costs to a 
minimum-containerisation effectively means that some . 
in-station testing can be accomplished before the equipment 
leaves the factory. This reduces the amount of instal-
lation effort required on site, and means that the complete 
station can be moved from the factory at Chelmsford 
to its German destination as a single entity. 

The containers themselves are designed to require 
minimum maintenance and were especially developed for 
the project; normal airtransportable containers were 
ruled out as being unsuitable and too costly for this 
particular application. 

Planning Delays 
The most obvious thing about any broadcast station is, 

of course, the tower on which the broadcast and microwave 
aerials are mounted. And, it was in seeking planning 
approval for such towers from local authorities that 
many of the delays in bringing the project to fruition 
occurred. This is really quite understandable as the 
process of obtaining planning permission is necessarily 
complicated and time-consuming. The overall priority 
must be to protect the environment. 

N 

Fig. 2: Polar diagram for a typical transmitter used in 
the system described 
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Th61"efore, in many cases, plans were submitted, were 
rejected and then re-submitted and so on. It has taken two 
years or more in such instances, for the planning approval 
procedure to be completed. 

Where existing towers have been used, they are generally 
of lattice form, but today the type of structure that is 
preferred from an aesthetic point of view is the self-
supporting concrete pillar. The photograph shows the 
type of tower being used in the new system. This type 
is manufactured by the Pfleiderer company of West 
Germany and has the advantages of requiring only 
nominal ground area, very little maintenance and being 
very stable in high winds. The broadcast aerials can be 
conveniently mounted at the top with an unobstructed 
view in all directions. 

Programmes and Organisation 
The television service for the British Forces in Germany 

consists of only a single channel. As the aim is to enable 
the viewer, as far as possible, to enjoy the same pro-
grammes as he would "back home", the bulk of the 
broadcast material is taken from the output of all three 
UK channels-some of the more popular "oldies" are 
interleaved for good measure. Therefore, the scope and 
quantity of TV material available to BFBS is enormous 
and the new channel should be able to pick and choose 
from the best of the UK's national television output. At 
the same time, a number of programmes are specially 
produced-German lessons are an obvious example. 

One delight that the BFG viewer is denied, however, 
is the full-length feature film. Copyright aspects of the 

"service mean that BFBS are not able to screen The 
African Queen or The Great Escape once, let alone 
twenty times, or any of those other old movies that the 
British public holds dear (or does it?). The philosophy 

Marconi 87303 u.h.f. 
transmitter of the type 
used throughout the 

system 
Photo courtesy Marconi Co. 
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underpinning the selection of material, BFBS's Programme 
Controller John Harrison told me, is a concern to maintain 
a balance between news, shows, quizzes etc. as close as 
possible to that ofthe total UK national output. 

At the present time, all the programmes, "trailers" and 
announcements are pre-recorded in London-the tapes 
are flown out to Germany on a daily basis. They are then 
fed into the system from the mobile VTR centre at Werl. 
With the establishment of the direct microwave link with 
London next year, principal control of the programme 
output will move from Germany to England-in fact, to 
BFBS's own control-centre in Wembley. It will be at this 
time that the Forces viewer will be able to receive television 
news programmes for the first time. 

Technical support, maintenance of studio facilities and 
the supply of pre-recorded material will continue to be 
provided by London Weekend Television (as BFBS's 
contractor) but presentation, content and broadcast control 
will be the firm responsibility of BFBS as at present. 

The maintenance of the broadcast transmitters and the 
bearer network within West Germany itself is directly 
provided by the Royal Corps of Signals-as the routes 
and towers used by existing military communications 
systems were employed wherever possible in the new TV 
system, it made sense, of course, to combine to military 
and TV maintenance commitments. Unnecessary duplic-
ation is therefore avoided and the cost of maintaining 
the new system is reduced to a minimum. Maintenance 
of the new network is accordingly the responsibility of 
specialist engineers employed by the MoD. 

Test equipment, training and numbers of staff are 
gradually being augmented to take account of this new 
commitment but there is no doubt that this could be an 
area of difficulty-nowadays there simply are not sufficient 
people around with the wide range of requisite skills! 

And Next? 
In no time at all, the BFG community will have become 

completely used to having a unique television channel 
which caters to its specific needs, the programmes pre-
sented by people who have a detailed knowledge of, 
and insight into the military way of life. Proposals 
are already in hand for a BFBS television studio 
at Rheindahlen and even the possibility of transmitting 
Teletext over the new system is being studied, perhaps 
with a view to inserting a few pages especially for military 
use. 

Television is in BAOR to stay, taking its place alongside 
the other organisations whose prime concern is the morale 
and welfare of their British Servicemen and their families 
ovcrseu. • 
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A 

PREAMPLIFIER 
M.TOOLEY BAG8CKT & D.WHITFIELD BA MSc G8FTB 

The wide band r.f. pre-amplifier described in this article 
provides a gain of greater than 20dB over a wide range of 
frequencies from 200kHz to over 50MHz, making it ideal 
for use with a large variety of test equipment including 
oscilloscopes, r.f. voltmeters, digital frequency meters and 
wavemeters. The unit can enable a considerable increase in 
sensitivity to be achieved which is particularly useful when 
measuring very low voltage signals. It can also be used as 
an untuned pre-amplifier for use with receivers on all 
bands from l.f. to v.h.f.-it will give a useful boost to the 
performance of any receiver when an inefficient aerial 
system is being used, for example. 

The pre-amp is powered by an internal 9V battery-
this further adds to its versatility when it is used as an r.f. 
"gain block". In this role, it can be inserted into the signal 
line whenever the need arises. 

Circuit 
The complete circuit of the device is shown in Fig. 1. 

The transistor is operated in the common-emitter mode; its 
base bias is made adjustable by means of VR I. A 
relatively low value of collector load resistor is employed 

* specification 
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Qda oyfJr topOMHz 
OdS ?-QOMHz 

Wi:h 
1.00dJmpedance t> ;: . <,:tt -·.'x-":,,,> :::>-7.,;::::: t-\, . ·:t-

.<;Po";'er 
- 9Vat 11· 5mf.(typical) 

and this, together with the very high transition frequency 
(2G Hz at IOmA collector current) of the specified tran-
sistor, ensures a flat response over a very wide frequency 
range. Signals are capacitively coupled into and out of the 
stage; the values of coupling capacitor were chosen so that 
low frequenc y roll -off occurs at approximately 200kHz. 

Construction 
With the exception of the coaxial sockets, battery and 

switch, all the components are mounted on a small printed 
circuit board; the copper track pattern and component 
layout are shown in Fig. 2. Constructors are strongly 
advised 10 follo w the recommended p.c.b. layout as the 
performance at high frequencies (50MHz and upwards) 
largely depends upon the stray reactances present in the 
circuit. If the layout is not used then it is most important to 

Gain (dB) 
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SK2 "i 
output 19V 

Fig. 1: Circuit diagram. Note that the top end of C2 
should go to the junction of R2/R3, not to +9V as 

shown 
keep the wiring as neat and compact as possible, and to 
ensure that an adequate earth plane (e.g., copper foil or 
tinplate) is used for all common earth connections. Take 
care to insert the transistor correctly and to cut the lead-
wires as short as possible (about 2·5mm); the object is to 
mount Trl so that its underside is flush with the surface of 
the p.c.b. 

The circuit board is mounted in a diecast or aluminium 
box using four short threaded spacers-these should be of 
metal in order to ensure an effective earth connection to 
the case. The input connection should be taken directly 
from the input socket (SK I) and a short length of coaxial 
cable (miniature SOn) should be used to link the p.c.b. to 
the output socket (SK2). The choice of type of socket is 
left to the individual constructor as it must obviously be 
compatible with the rest of his equipment. Suitable types 
are son BNC, "UHF" (S0239) or standard Belling-Lee 
sockets. 

The PP3 or similar type of battery should be housed in-
side the box adjacent to the p.c.b. and may be retained by 
means of a small aluminium bracket. For the electrical 
connection, use a snap-fit battery connector. 

Initial Checks and Use 
Having carefully inspected the printed circuit board and 

its associated wiring, connect the battery. switch on and 
measure the supply current which should be I0-20mA. If 
this is not the case, adjust VR I until 15mA is being drawn 
from the battery. Now connect the pre-amplifier into the 
coaxial line between aerial and receiver and then tune to a 
steady carrier between 5 and 15MHz. Adjust VR 1 for 
maximum indication on the receiver's signal-strength 
meter and then repeat the procedure at v.h.f. (a receiver for 
the 144MHz band would be ideal for this purpose), once 
more adjusting VR 1 for maximum "S" meter indication. 
The wideband r.f. pre-amp. is now ready for use. 

It is recommended that the device is used only with 
screened coaxial input and output leads. It is also worth 
noting that when the pre-amplifier is used in an unmatched 
system, it is important to keep the lengths of coaxial cable 
to a minimum. • 

Fig. 2: Copper pattern 
and component layout, 

shown full size 
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* components 

Resistors tw 5'ffiCarbon film 
560 - 1 
3300 1 
6·8kO 1 

Capacitors 
10nF 

Transistor 
BFY90 

Potentiometer 

3 

Tr1 * 

Horizontal mounting, sub-miniature pre-set 
2·2kO 1viu 

Miscellaneous 
Coaxial sockets 
sub-miniature 
printEl9 circuit 
PP3 i:>attery; di 
spacer (4) 6mm 

* Available from Marshalls, R.S.T., etc. 

\ 
\ 

\ 

SK2C=JiH.....-(!!)':=-2 SKI 

IWRM2041 
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NewKits 
Suretron Systems (UK) Ltd. announce 
the availability, in kit form, of two 
proven-quality electronic ignition 
systems. Called the Surefire C300 and 
ES200, they are suitable for vehicles 
with up to eight cylinders. 

The C300 is a high energy capacitive 
discharge system incorporating a high 
output short-circuit-proof inverter, 
pulse processor circuit (overcomes 
contact-breaker problems) and 
transcient overload protection . 
Available in negative and positive earth 
versions with coil ignition. Ideal for fuel 
injection , sports carburation, oily 
engines and two strokes. 

The ES200 is a high performance in-
ductive discharge system incorporating 
a selected output Darlington, electronic 
variable dwell circuit to maximise spark 
energy at all engine speeds, pulse 
processor ci rcuit, coil governor to 
protect the coil and produces a long-
burn output that is suitable for all 
negative earth cars. 

The kits comprise an anodised ex-
truded aluminium case, p.c.b., static 

LightShow 
Using the latest developments in 
CMOS and Schottky Bipolar integrated 
circuitry, TUAC introduce the 
"Starchaser 4000" , a programmable, 
four-channel-750W per channel-
sound-to-light system. 

The Starchaser 4000 initially 
provides 16 distinctive and varied 
patterns selectable by four switches, 
which form the basis. A further five 
additional effects switches allow the 
operator the scope to obtain over 1000 
different patterns and effects. 

Automatic gain control (a.g.c .) is a 
standard feature , and zero reference 
triac firing is incorporated to eliminate 
all interference. Smooth operating 
sliders ensure accurate control 
settings, and I.e.d . panel indicators 
enable the user to instantly determine 
each programme selected. 

Additional features include a master 
dimmer control , speed control and 
crossfade which allows each channel 
light to brighten and dim at a con-
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timing light, p.c . mounted security 
changeover switch , selected power 
semiconductors, capacitors, resistors, 
in fact everything down to the last nut 
and bolt and fully illustrated instruc-
tions. 

The prices which include VAT and 
P&P are : ES200-£13 .95 and the 
C300-£ 17.95. A special introductory 
offer of £2.00 off is available now. 

Further details from : Suretron 
Systems (UK) Ltd., Piccadilly Place, 
London Road, Bath BA 1 6PW. Tel: 
(0225) 23194/313846. 

trolled rate, producing a merging 
effect, a short-on-time facility reduces 
the lamp-on time of any channel during 
sequencing, producing a simulated 
strobe effect. 

Voltage tester 
The "Universal Voltage Tester AB070" , 
is designed to detect voltages between 
4· 5V and 380V without switching. It 
indicates the polarity of d.c. voltages by 
the illumination of an I.e.d. against 
positive or negative symbols, alternate 
flashing of the I.e.d .s indicate a.c. 
voltages. The tester requires up to 
1 ·5mA to operate and has a response 
time of 3ms. 

Ideal for many applications in the 
telecommunications, R & D, auto-
motive and servicing industries, the 
tester costs £4.50 (excluding VAT) and 
is available from : Verospeed, Barton 
Park Industrial Estate, Eastleigh, 
Hampshire 505 5RR. Tel: (0703) 
618525. 

The Starchaser 4000 measures 
330 x 150 x 100mm, weighs 2 · 3kg 
(5IbJ, costs £99.00 inc. VAT and 
carries a full 12 month guarantee. 

Further details from : TUAC, 119 
Char/mont Road, London SW17 9AB. 
Tel: 01-672 3137 & 9080. 
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Test Equipment 
Maclin-Zand Electronics Ltd. offer two 
test instruments, the OPTO-7000 min-
iature 600M Hz digital frequency meter 
and the M-1200B digital multi meter. 

General specification of the OPTO-
7000 includes: Two switch-selectable 
frequency ranges ; Range 1, 10Hz to 
60M Hz and Range 2, 10 to 600M Hz. 
Input impedance; (Range 1) 1 MQ 
shunted by 20pF and (Range 2) 50Q. 
Input protection ; 100V up to 10MHz, 
50V up to 60MHz and 2V max, Gate 
sampling time ; (Range 1) 100 millise-
conds, (Range 2) 1 second. Resolution ; 
(Range 1) 10Hz and (Range 2) 100Hz. 
Sensitivity ; (Range 1) <10mV, (Range 
2) < 75mV. Counter accuracy; ± 1 
count, dependent on temperature 
stabil ity and ageing. The display incor-
porates seven 10mm (O.4in) red I.e.d.s 
and the decimal point is autorariging 
on both ranges. Power requirement is 
7 ·5 to 15V a.c./d.c. at 1· 5W, with 
optional four AA size Ni-Cad batteries 
and constant current charger. Weigh-
ing 140z the OPTO-7000 measures 
130 x 108 x 32mm and costs £ 120 
plus VAT and £3 P&P. 

General specification of the M-
1200B includes : Five d.c. and five a.c. 
volt ranges between 200mV and 100V. 
Four d.c. and four a.c. current ranges 
between 2mA and 2A. Accuracy over 
d.c. ranges 1 % ± 1 digit, resolution 
1 and 1 with overload protec-
tion of 100V max. on volt ranges and 
2A fuse and diodes on current ranges. 
Accuracy over a.c. ranges 1·5% ±2 
digits, resolution 1 and 1 with 
overload of 600V on the 200mV scale, 
1000V max. and 2A fuse and diodes 
on current ranges. Resistance is 
measured over six ranges between 
20Q and 20MQ, accuracy is 1 % and 
resolution 0·01Q. The M-1200B is 
powered by four HP 11 batteries with 
provision for a 6-9V d.c. adaptor. 
Weighing 2tlb and measuring overall 
210 x 146 x 57mm, the M-1200B 
costs £55 plus VAT and £3 P&P. 

Both units are available from : MaC/in-
Zand Electronics Ltd., 38 Mount Pleas-
ant, London WC1X OAP. Tel: 01-837 
1165. 
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Low-Cost Mini-Scope 
The Safgan ST-45 is a single trace 
oscilloscope with 5MHz bandwidth, 
10mV/division sensitivity and a fairly 
large display area of 80 x 64mm with 
a graticule ruling of 10 x 8 divisions. 
The vertical amplifier which has 1 MQ 
plus approx. 22pF input impedance 
uses an f.e.t. input stage followed by 
stages consisting of transistor arrays in 
order to achieve minimal drift of trace 
with temperature changes. Overall 
amplifier bandwidth is close to 6MHz 
(although it is specified at 5M Hz) with 
good pulse response characteristics. 
Input attenuator stages are set for best 
pulse shapes and has ±5% accuracy on 
all ranges. 50Q input impedance atten-
uator settings are useful for r.f. work. 
Overall timebase speed range from 
250ms/ div to 200ns/div including mul-
tiplier and x 5 expansion facilities ; all 
timebase speeds are calibrated to ±5% 
accuracy. External X-sensitivity is 
1 V/div with 500kHz bandwidth . The 
trigger system offers solid triggering 
below O· 5 div for internal and 100mV 
for external modes for a wide range of 
frequencies and incorporates an auto 
bright line facility. Trigger level and 
+ ve , - ve slope selection on both 
internal and external trigger modes is 
incorporated. The c.r.t. is a 1· 5kV 
mono-accelerator made by the Thorn 

Above shows the M-1200B digital 
multimeter and left the OPTO-7000 

digital frequency meter 

If you please 
Would readers kindly mention 
" Production Lines", when applying to 
manufacturers or suppliers featured on 
these pages. 

Brimar Group and has a very bright, 
clear, well defined display even at the 
fastest sweep speed of 200ns/div. The 
instrument is mains powered with a 
power consumption of approx. 10 
watts. Overall dimensions of the black 
p.v.C. finished aluminium case are 
216 x 165 x 280mm deep and the 
cream-white front panel is silk-
screened with black annotations. 

The ST-45 costs £125 plus VAT and 
is available from: Safgan Electronics 
Ltd., 56 Bishops Wood, St John 's, 
Waking, Surrey GU21 308. Tel: 
(04862) 66836. 

OSL Cards 
Since the introduction of the "PW OSL 
Cards" service for the radio amateur 
and short wave listener, the service has 
proved to be highly successful. For 
details and order coupon, see page 67. 

May I also take this opportunity to 
wish all our readers a very happy Xmas 
and a prosperous 1980. 
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REPORT 

fM2D1BI 
2m fM Digital 
Synthesized 
Transceiver 
With the vast amount of fully synthesised 2-metre 
transceivers on the market today, the amateur contem-
plating the purchase of such an item has to ask himself the 
following questions: 
1. What ca n I afford? 
2. Is the price indicative of the performance and quality? 
3. Am I going to buy something which will give me years of 
service? 

A fairly recent arrival on the scene is the FM-20 16E from 
Kyokuto Denshi Kaisha Ltd. (KDK for short) . From the gen 
given in the adverts, this looks a very interesting rig, offering 
a lot of facilities at a reasonable price, but not 100 much 
seems to have been heard of it. So, we thought we would 
give it a trial. 

Obviously, the most important part of any synthesised rig 
is the synthesiser, so the examination began there. The CMOS 
unit provides a good, clean and pure f.m . signal. The receiver 
uses dual-gate MOSFETS for the r.f . amplifier and first mixer, 
providing superior intermodulation and cross-modulation 
characteristics as well as excellent sensitivity. An all-
electronic tuning circuit using varicap diodes tracks the 
receiver front-end throughout the frequency range . Selec-
tivity is provided by a crystal filter in the first i.f. and a 
ceramic filter in the second i.f. A ceramic discriminator is 
used to provide greater temperature stability and long-term 
stability. Adjustment of the received frequency by the R IT 
(Receiver Incremental Tuning) control is by varicap in the 
,second local oscillator. 

The transmitter is of the single conversion type, employ-
ing a balanced mixer. Five stages of electronic tuning, similar 
to that employed in the receiver, plus a four-stage low-pass 
filter in the transmitter output, results in a very clean f.m. 
signal. Modulation is by direct varicap control of the v.c.o. in 
the synthesiser. The transmitter is very tolerant of mis-
matched loads, and will stand up to an inf inite v.s.w.r. The 
output transistor is a new silicon device, the 2SC1729. 

Under normal mobile conditions, the FM-2016E proved to 
be a very exciting rig to use. The front panel of the set has 
eleven easily accessible controls which, after a short while, 
can be operated without even looking. This is , of course , ex-
actly what you want for safe driving and easy operation. If 
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you 're thinking " I want a rig I can use as a base station as 
well as a mobile", don't worry-this little fellow has all you 
could look for in an f.m. transceiver for either application. 

Facilities 
Probably the best way of conveying the facilities offered is 

by a brief run-down on the functions of the front-panel con-
trols. First, the top row, running from left to right. 
1. High Power/Off/Low Power. Switches the set on and 
off and selects transmitter power level by varying the gain of 
a buffer stage. Measured power output of the evaluation 
model was 19 ·2W and 1 ·9W respectively. 
2. Tone/Off/RF Attenuator. With the switch in the up 
position, pressing the microphone p.t.t. gives 0 ·5s of 
1750Hz tone for repeater access. In the down position, the 
gain of the receiver r.f. amplifier stage is reduced by 10dS, 
for protection against strong signals. 
3. Close/Off/Open. This switch allows the scanner to look 
for either a busy channel or a free channel , at will. Once a 
channel has been found, setting this switch to off allows it to 
be held indefinitely. 
4. Digital Readout of Frequency/Tx-Rx Indicators. 
Two I.e.d.s show transceiver status. The Rx Indicator is lit 
only if the incoming signal is strong enough to open the 
squelch. 
5. Main Tuning Knobs. Concentric selectors for 100kHz 
and 10kHz steps. End stops allow the frequency to be set by 
counting "cli cks" , rather than having to look at the display 
when on the road (see also "9"). 
6. Meter. This has three functions, selected by a push-pull 
switch combined with the RIT control below it (see "1") . On 
receive , the meter can be either an " S" meter, or a dis-
criminator, allowing accurate tuning by means of the RIT 
control. On transmit, the meter gives an indication of output 
power. 

Now w e move on to the bottom row, starting at the righ t-
hand end . 
7. RIT Control/Meter Control. This has been covered 
under " 6" above. The range of the R IT control is approx-
im ately ± 5kHz. 
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KYOKUTO 
KYOKUTO DENSHI COMPANY LIMITED 

FM2016E 2m FM DIGITAL SYNTHESIZED TRANSCEIVER 

The KDK FM-2016E is a 12V DC two metre FM 
transceiver for mobile and base station use. It has been 
compactly designed with emphasis on maintenance and 
ease of use by using the latest CMOS IC digital PLL circuitry. 
Rx 144·000-148·995MHzandTx 144·000-145 ·995MHz. 
Direct readout of operating frequencies by large size LEDs. 

The most commonly used, 100kHz and 10kHz, switches 
are mounted coaxially. These will not go below the 0 or 
above 9 position facilitating frequency changing by feel 
only, for " eyes-on-the-road" motoring and use by those 
with impaired sight. 

An electronic memory using CMOS RAMs (Randon 
access memory ICs drawing only 25nA!) allows any four of 
the 1,000 channels to be written- in (stored) at a fl ick of a 
switch . An auto-charging back up NiCad battery maintains 
the RAMs contents after disconnection from the power. 

The plus 600kHz and minus 600kHz positions of the 
mode switch provide for normal repeater operation. In posi-
tion 1T-2R the set Tx's on the frequency in memory 
channel 1 and Rx 's on memory channel 2 (likewise the 
3T-4R position) . This provides for non-standard shifts, and 
is also convenient for use in conjunction with up-converters. 

The memory may be scanned in the " closed " mode, (the 
scanner will stop at the first channel in use) or in the 'open' 
mode, (stopping at the first empty channel). Scan-hold 
allows transmission immediately the scanner stops. 

Dual-gate MOS-FETs are used for the RF and mixer to 
provide superior inter-modulation characteristics with high 
sensitivity. Performance is held constant across the wide 
frequency range covered, by automatic electronic tuning. 

A monolithic crystal in the first IF and a commercial 
quality 15-pole ceramic filter in the 2nd I F provides ex-
tremely sharp :;electivity. The 2nd I F is built with discrete 
components to keep stray coupling to a minimum and a 
ceramic discriminator has been adopted for excellent 
temperature stability and long-term alignment. 

The RIT (Receiver incremental tuning) and centre zero 
meter for contacts with off-frequency or drifting stations. 

The single conversion transmitter uses a balanced mixer, 
five stages of electronic tuning, and a four-stage low pass 
filter for a clean, spurious-free signal. 

The ultra-modern silicon transistor in the final will survive 
even on infinite VSWR. 
Power: HIGH (15 Watts) and LOW. 
Direct FM of the VCO results in superb audio. 

A two mode (burst or continuous) tone generator is ad-
justable from 1.750 to sub-audible frequencies. 

A 5-pin " DIN" connector is provided on the rear panel for 
a KDK SC-12A SELCALL (tone encoder-decoder) unit, 
headset-microphone combinations or similar. 

The 2016E is supplied with microphone, mounting 
bracket, leads, and an excellent handbook. 

£250 inc. VAT at 15% 
(£217.39 + VAT) SEE ONE TODAY • 

In addition to offering an enormous range of major communications 
equipment, masts and antennas SMC are proud to be your single 
stop source for all those necessary but often hard to get accessories. 
Why not call us for details of our range . 30p in stamps brings a 24 

page stock/price list, catalogues etc. Personal callers are welcome 
at any branch. Mail orders - c.w.o. please. Telephone orders - quote 
your access or visa card number. Hire purchase - speedily and dis-
cretely transacted. 

SOUTH MIDLANDS COMMUNICATIONS LIMITED 
s. M. HOUSE, OSBORNE ROAD, TOnON, SOUTHAMPTON, S04 4DN, ENGLAND 

Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "Aerial" Southampton 
S.M.C. (Jack Tweedy) LTD NORTHERN (Leeds) BRANCH 
Roger Beines. G3YBO 
79 Chatsworth Road, 
Ches terfield, Derbyshire 
Chesterfield (02461 34982 
9--6 : Tuesd ay- Saturday 
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Colin Thomas, G3PSM 
257 Otlay Road, 
Le eds 16. Yorkshire . 
Leed. (05321 782326 
9-5 : Mon-Wed & Fri-Sat. 

S.M.C. (Jack Tweedy) LTD 
Jock Tweedy. G 3ZY 
1 SO Homecaatle Road, 
Woodhall Spa, Uncolnshire 
Woodhen Spa (05261 52793 
9- 5 : Tuesday-Sat (+ appointments) 

Jack 
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FDK TM56B + scan 
Belcom AMR 217B + scan 
HF 12 Pocket 

Search 9 
FDK TM 56B + scan 
Belcom AMR 217B + scan 
HF 12 Pocket 

ASP Mobile Antenna 
Hygain H.F. Antenna 
G. Whip Mobile H.F. Antenna 

12v 3A cont. power supply 
5A surge fully protected 

BREDHURST 
AT ELECTRONICS 

THE HIGH STREET 
HANDCROSS SUSSEX 

£179.00 
£213.00 
£299.00 
£372.00 
£790.00 

£59.00 
£106.00 
£120.00 

£79.95 

£59.00 
£115.00 
£120.00 

£79.95 
£87 .00 

P.O.A. 
P.O.A. 
P .O.A. 
P.O.A. 

£19.50 

.-
• ,;wo 

I-I . 
NEW! 
NEW! 
NEW! 
NEW! 

ONLY £299 inc. VAT & Carriage 
The new R 1 000 general coverage receiver incorporates all 

the features you would expect on a high quality product from 
TRIO. 

A PLL synthesiser covers 30 switch selected bands up to 
30M Hz with both digital and analogue tuner for ease of use. 

Three IF filters match every mode - wide for AM with good 
tonal quality, narrow for DX work and custom designed for 
SSB communication. 

Built in noise blanker to cut pulse type noise. 
Simple RF tuning without pre-selector. Band pass filters are 

automatically switched in on the M Hz band switch. 
Other features include built in digital clock, large speaker, 

RF attenuators, tone controls, recording jacks, multiple anten-
na inputs etc. etc. 

Why not try this new receiver? It would look good on any 
bookshelf and out performs many receivers presently 
available. 

To order any of the above items simply write to the above ad-
dress or telephone 0444 400786, giving your address or 
Barclaycard number to ensure same day despatch. 

REMEMBER 0444400786 

Denton H F 200A 
Trio TS 120V 
Yaesu FT 7B 
TrioTS 120S 
Trio TS 520S 
Yaesu FT 101Z 
Yaesu FT 101ZD 
TrioTS 180S 
Trio TS 820S 

2 METRE F.M. MOBI 
ICOM IC240 
FDK Multi 700E 
Trio TR 7600 
Yaesu FT 227R 
Trio TR 7625 
Yaesu FT 227 RBS 

et IIICOMI 

IF YOU ARE INTERESTED IN 

AMATEUR RADIO 
AND LIVE IN OR NEAR KENT 
WHY NOT COME AND VISIT US 

(or Phone us for a copy of our Catalogue) 

WE STOCK 
TRANSCEIVERS POCKET RECEIVERS 

BOOKS RECEIVERS POWER SUPPLIES 

TRIO EQUIPMENT 
R1000 SLL PlL Receiver.2 to 30 MHz 
R820 The ultimate SWL receiver 
YG4&5C CW filter 500Hz 
Y0486CN CW filter 250Hz 
5P820 Speaker 
H55 Communications headphones. tailored response 
H54 Communications headphones. tailored response 
VHF AMATEUR RECEIVERS 
SR9 Tuneable/crysta l2m FM receiver 144-146MHz 
AMR217B Scanner with 8 crystals. Mains/battery 
ROTATORS, TUNERS & SWITCHES 

CL22 SWL Antenna Tuner 1 ·8 to 30m Hz 
CX3 SWl 3-way Antenna Switch 
DAIWA CS20 1. 2-way Antenna Switch 

Switch 
FX-213-AU Air Bands Portable Receiver 
SHARP 
LOWE AP12 Crystal Controlled air band portable receiverc/w ni-cad 

batteries, charger and fined 12 crystals 
24Hour Digital Clock Mains Operated 
C.B. Antennas Send 50p for details. 

All prices include new VAT rate 

£399.00 
£408.00 
£430.00 
£495.00 
£542.00 
£574.00 
£661.00 
£825.00 
£832.00 

£193.00 
£229.00 
£247 .25 
£244.00 
£273.70 
£295.00 

£399.00 
£519.00 

P.O.A. 
£549.00 
£615.00 

£165 .00 
£193.00 
£199.00 

Price 
inc. VAT Carr 

£ £ 
298.00 4 .50 
790.00 4.50 
81.110 .&0 
89.00 .&0 
39.00 1.110 
23.110 .75 
10.76 .75 
48.00 .88 

120.76 1.110 

64.83 £4.50 
40.39 £4.50 
18.10 .75 

7.20 .110 
11.98 .110 
14.80 .110 

18.00 1.00 

118.45 1.00 
12".95 1.00 

ROTATORS AERIALS 
FOR 

Buy by post or phone your Barclay Card or Access number. 
Alternatively, call in for a chat. The shop is just 10 minutes from Leeds City Station. and there's 
easy parking if you t ravel by car * Instant H.P. for licenced Amateurs * Extended Credit Terms 
Available * Send 50p for Catalogue and Price list. 

AMATEUR, MARINE & PRIVATE MOBILE RADIO 

THANET ELECTRONICS 
143 RECULVER ROAD, HERNE BAY, KENT 

Tel: (02273) 63859 Telex: 965179 
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LEEDS AMATEUR RADIO 

452857 

LOWE TRIO DISTRIBUTOR 

(f) LAR are area 
distributors for Jay Beams, 
Antenna Specialists. Hilomast 
tCOM and M icrowave 
Modules Products. 
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8. Write/Off. When this switch is moved to the "Write" 
position, the frequency selected on the tuning knobs will be 
written into memory. If a memory channel is selected by the 
switch "11 " , the previous frequency stored in that position 
will be over-written. If a memory channel is not selected, the 
new frequency will be automatically stored in channel 4. 

This is a very attractive feature of the rig. Suppose you 're 
driving through an area and tuning around, and come across 
the local " natter" channel. A quick flick to "Write" will store 
it in position 4 ready for use on your return journey, without 
having to make any other adjustments. 

The selected frequency data is stored in CM OS RAMs 
(random access memories), which are powered by a nickel 
cadmium battery when the transceiver is disconnected from 
the external power supply. Consumption from the battery is 
around 25nA (yes, nano-amperes) and the battery is kept 
charged whenever the rig is in use. 
9. 5 Up/Off. This allows the units kHz digit of the selected 
frequency to be set to 0 or 5. 
10. 144/145/146/147 /148M Hz. This is obviously the 
band selector switch, but be careful. Although the trans-
mitter is limited to 144-145·995MHz, by switching to 
+600kHz on the Mode switch (see "12"), you could 
transmit out of band without realising it. The next thing you ' ll 
know, the man from the Home Office could be knocking on 
your door. 
11. Off/1/2/3/4/Scan. This is the Memory switch, allow-
ing you to store and recall your four favourite frequencies, 

• 
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* specification 
Frequency Coverage: 144:900--: 14S· 995M Hz 

(receive) 
144.,.OOO-145,995MHz 

Memory: 
Scanning: 

(tt imsmit) 
'4 channels 

, Scafirymg of 4 memory chan-
J)e.I!i •.. for open and closed 
channels 

Frequency Stability: Better than ±0·002% 
Useable Temperature Range: 

Power Source: 
- 20 0 to +60°C 
13· SV d.c. ± 1 0%, negative 

earth 
Aerial Impedance: 50n nominal, unbalanced 
Current Consumption: 

, Dimensions: ' 
Weight: 

Less than 0 ·6A (receive) 
Lessthan 3A for 15W 

(transmit) 
C1: 3.A fort"'''' ···; 

nsmit) 'i.< 

SOx '60 X 195mm 
2·5kg 

Power Output: 
Emission: 

TRANSMITTER 
15W(HIGH), lW (LOW) 
F3 (direct varicap t.m. of 

Deviation: 
Spurious Emissions: 
Microphone: 
Repeater Tone: 

v.c.o.) 
±5kHz (factory set) 
More than 60dB below carrier 
600n dynamic with p.t.t. 
175 Hz, contihuous or 

Lessthan 11lV input for 30dB ' 
S! N . 

Less than 0 ·251JV for 20dB 
quieting 

Squelch Sensitivity: Less than 0·21JV 
Bandwidth: ±SkHz (6dB), ± 16kHz (lOdB) 
Intermediate Frequencies: 

Image Rejection: 
Audio Output: 
Output Impedance: 

16·9MHz (1 st), 455kHz (2nd) 
Betterthan 70dB 
MOrethan 1 ·5W at 10% t.h.d. 

, Sniriternal loudspeaker 
4,;;SClexternal loudspeaker 

Top and bottom views of the 
FM2016E with covers 
removed. In use, some space 
is required under the set, for 
sound to escape from the 

loudspeaker 

continued on page 66 
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The Editor, 
PRACTICAL WIRELESS, 
Westover House, 
I,vest Quay Road, Poo/e, 
Dorset BHIJ lJG 

CB in Germany 
Sir: I read with interest the item concerning CB in the USA 
in VHF Bands in the August 1979 issue of PW, and am 
pleased to note that the seemingly controversial subject of 
CB is getting more of an airing in popular technical publica-
tions in England. 

As an expatriate who has lived in Bavaria for the last six 
years, I have taken advantage of the privilege granted by the 
PTT in 1975 and installed a mobile CB set in my car and a 
fairly sophisticated base station at home. As you probably 
know, maximum output power is restricted to 500mW, 12-
channels in the 27MHz band being set aside exclusively for 
CB . Directional antennae are forbidden, although ground 
plane elements are permitted with base stations. 

Every "approved" transceiver has an FTZ number stam-
ped somewhere on its chassis (Funk Technische 
Zullassungstelle Pruf Nummer), indicating that the design 
has been checked and approved by the appropriate govern-
ment authorities. I say "approved" transceivers, because it is 
easy to buy a Japanese or American imported set which 
does not comply with the emission regulations, i.e., 4W, 40-
channel, and of late a very sophisticated 18W, 120-channel 
s.s.b. job. "After-burners" ("add-on" power amplifiers) are 
also available, capable of increasing a 500mW to some 20W 
or more. It is not known whether legislation is in the pipeline 
to block the import and sale of this equipment. 

When one purchases an approved apparatus for use in the 
car, a set of rules and regulations (a commodity for which 
the Germans are noted i) , an FTZ certificate corresponding to 
the set purchased, and a licence granting the purchaser per-
mission to use the equipment in accordance with the regula-
tions, is included. These documents must be kept with the 
car papers, and may be inspected together with the set at 
any time by a policeman or any authorised agent for the PTT. 
The latter are also empowered to carry out tests on the 
equipment to ascertain whether any " modifications" have 
been incorporated. There is no licence or registration fee for 
mobile installations. 

Operators of home stations however, must register with 
the Post and Telecommunications authority and pay a 
monthly fee of DM 15.00 (about £4). Call signs (or more 
precisely, call names) are either dreamed up by the operator 
or allocated by the PTT, where several 'Tweeties" or "Bushy 
Bears" might cause confusion. 

As with most privileges granted by any authority, there 
are regrettably those who abuse them as well as those who 
avail themselves of the opportunity in a responsible manner. 
No one would deny that Germany has its quota (albeit tiny 
when compared with the majority) of rogue CBers. There are 
those, for example, who squirt 18 watts of r.f. down a 
transmission line, oblivious of output transistor parameters, 
s.w.r.s, etc., but since this invariably results in TVI and 
breakthrough on approved sets operated by the serious 
CBer, they don't operate for long, at least in our area! 
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It seems to me that there are three distinct "types" of 
CBers : the 120-channel, 18W cowboys (a tiny minority); the 
CBer who uses his (or her) set as an extension to the 
telephone-particularly useful for the house-bound or for 
invalids-for old people living on their own, and as your own 
correspondent John Keegan mentioned, in an emergency on 
the highway, especially at night; and finally, there is the chap 
who is considering amateur radio as a hobby, but for the 
moment content to carry out experiments in propagation 
using very low power equipment. I for one, enjoy this aspect 
of the hobby, particularly as my QTH is in a valley surround-
ed by mountains, buildings and forests, and "getting out" 
is sometimes a real challenge. 

In conclusion, it must be significant that in this area alone, 
the number of applications to sit the German radio 
amateurs' examination has tripled in the last four years. The 
local education committee is running for the first time two 
RAE courses at the nearby Hochschule. I shall be enrolling 
this week. 

So I would say to all anti-CBers: accept the fact that CB is 
here to stay, and it will certainly come to England. Better to 
have a properly controlled CB facility available to those who 
can show they' ll use it responsibly, than illegally imported 
sets, illegally and irresponsibly operated. 

Pen-Pals 

"Bird Dog" 
V. A. Sancto 

Miesbach 
West Germany 

Sir: I am very interested in radio and would dearly like to 
correspond with someone in Great Britain, whose interests 
include amateur radio. 

Marc de Moor-Vulsteke, 
Vredestraat 13, 

B -9720 de Pinte, 
Belgium 

Sir: I am a regular reader of Practical Wireless and would 
like to correspond with other readers, Vliith the object of 
exchanging ideas, books, circuits, etc. 

????? 

Sam Hosenbocus 
11 Claremont Grove 

Leeds 
LS31AX 

Sir: I wonder if any of your readers could settle a difference 
of opinion between two "old timers"? 

I remember one cold and wet December evening in 1929, 
30, 31 ?, when my brother and I walked into our local radio 
shop, with the current issue of Popular Wireless to purchase 
the parts to build the Popular Wireless "Super Quad". 

The Question is was the design by the late John Scott-
Taggart and what was the date of the issue in which it was 
published? 

R. Roebuck, 
19 Park Road, 

Ashley, 
New Milton, 

Hampshire 
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NEXT MONTH IN ... 
prac.ical 

atchoutfo 
'lunlmBD 

Modular 2-metre 
Transceiver 
System 
It's Coming! 

b . base-
S.S .. station 

hand - ' crystal-
portable : controlled 
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your 
R 'PURBECKJ 

W OSCILLOSCOPE 
\Nithour 

IIIL 
IIIE 
lilT 

WINDSCREEN 
WIPER DElAY 

Extend the versatility of your Pur-
beck by adding a second trace, with 
a choice of chopped or alternate 
modes. The unit can also double as 
a pre-amplifier with a gain of x l 0, 
and can be used with other 'scopes 
if a suitable power supply is 
available 

A " universal" intermittent 
wipe with facility for mUltiple 
wipes when first switched on 
or when weather conditions 
demand 
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With any communication system it is important that the 
greatest amount of information is passed with the minimum 
amount of expense and effort. For some years the use of 
single sideband transmission has been a very popular 
method of achieving this aim. especial1y among Radio 
Amateurs, and it has proved to be a very efficient system 
in comparison with double sidebimd a.m. or Cm. trans
mission. Nevertheless, it is possible to improve the 
communication efficiency stil1 further by "processing" the 
speech waveform before applying it to the transmitter. 

In practice it is possible to obtain an effective increase 
in "talk power" equivalent to a tenfold increase in 
transmitter power-a 200W transmitter sounds like a 
2kW one at the receiving end! When it is considered that 
this can actually be achieved without using bigger power 
supplies or final stages, but by using only a relatively 
simple speech processor, the advantage in cost alone is 
considerable. 

This circuit is not "just another processor" . but the 
result of much painstaking research into the reasons why 
some processors work and others do not. Many hours of 
testing prototypes and examining other methods of enhanc
ing communication efficiency. have resulted in a device 
that is as effective as the best but remains simple to 
construct. As such, it does not incorporate any expensive 
components. 

Response 
The overall frequency response is one of the most 

significant parameters in any communication system. A 
study of s.s.b. transmitters in amateur use showed that, 
in general, the frequencies below 300Hz and above 3kHz 
are internally filtered out; there are slight differences 
between the various designs but 300Hz to 3kHz is the 
normal audio pass-band. 

It may be considered that if a transmitter already 
possesses filters intended to tailor the response then no 
further filtering is required-nothing could be further from 
the truth and it is this misconception that causes so many 
designs to fail. It is of paramount importance. moreover. 
that the filtering in the processor is carried out in the 
correct sequence. 

In the circuit of the P W Speech Processor. frequencies 
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below 300Hz are removed before the limiter stage by an 
18dB/octave filter so that the unwanted frequencies do 
not produce harmonics which would fal1 into the wanted 
O· 3-3kHz band. These harmonics would be produced by 
the limiter stage which, of course. is a non-linear device. 
If these lower frequencies were not removed. their har
monics would add considerably to the distortion in the 
final transmission thus wasting power. The frequencies 
above 3kHz are also removed. but after the limiter stage 
so that the harmonics produced from the O· 3-3kHz audio 
band are prevented from reaching the transmitter. 

If they did reach the transmitter. al1 manner of nastiness 
would result, of course. Transmission bandwidth would 
be increased, interference would be caused to adjacent 
transmitters and so on. Now that the mean voltage of the 
audio signal has been stepped up by the processor action, 
the built-in filtering is no longer real1y able to cope. It 
would , of course, reduce the unwanted harmonics-but 
not by a sufficient amount and hence the filtering provided 
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within the processor itself. Naturally, it is important that 
the·. filter used ilnd the subsequent amplifying stages do 
not themselves introduce harmonics! Again, the final 
transmission would then occupy an excessive bandwidth. 

The PW processor uses an active filter and any spurious 
products are of a very low order. 

Distortion 
This is another very significant parameter, of course. 

The main aim must be to keep the distortion in the audio 
signal applied to the processor to a minimum; any 
distortion present will be worsened by the limiter action. 
Similarly, the input stages of the device must be designed 
with low distortion in mind. 

Such stages are used throughout the PW Speech 
Processor and employ methods common to the hi-fi scene. 

V2 

L 
c circuit 

Rear view: Note how R16 is con-
nected between 51 and the met er 
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U se of negative feedback and careful selection of transistor 
type has resulted in a total distortion of less than O· 1 % 
before the limiter. 

SIN Ratio 
A very high signal-to-noise ratio is vital in any speech 

processor. A normal transmitter may have an overall SiN 
ration of 40dB (the noise constitutes 1 % of the total signal, 
in voltage terms), but if this same SiN ratio of 40dB 
applied to the processor also, however, the noise would 
only be 20dB down on the signal at the transmitter output 
(it would constitute 10% of the total transmitted signal). 
In practice, the situation would be worse as the existing 
noise in the transmitter would be added to the orocessor 
noise (N,o = + where N,o= total noise, Np = 
processor nOIse and NI = transmItter nOIse) . 

. For a 3mV input signal the pre-limiter stages of the 
PW design have a SiN ratio of 60dB-with the use of a 
high output microphone this figure can be further improved 
to 80dB. From this it can be seen that with 20dB of extra 
gain applied to the speech by the processor, the noise will 
still be more than 40dB down overall and can be ignored 
for all practical purposes, even when a low output 
microphone is being used (Fig. 2). 

Basic Principle 
The simple "block diagram" of the PW processor is 

shown in Fig. 1. If a silicon diode is fed from a high 
impedance source, then the voltage across the diode will 
follow an approximate log law relationship relative to the 
current through the resistance (R). Therefore the output 
voltage (V2) will have a log law relationship to the input 
voltage (V 1); it is upon this relationship that the action 
of the device is based (Fig. 2). 

Figure 3 shows the effect on a sine-wave signal as the 
input Voltage is increased. Even with a 20dB gain applied, 
the signal is not being clipped. but has rounded edges. 
Figures 4(a)-(e) show the results obtained from the 
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completed processor-the . effects of the' high frequency 
filter are quite plain. The output waveform, although 
distorted, is reasonably clean, simplifying the task of the 
built-in transmitter filter. 

The photograph in Fig. 5 shows the effect of the (a) 
processor Oh the word "Hello". Note the spread above 
and below the main body of the trace-this consists 
mostly of wasted speech peaks which do not contribute 
anything to the readability of the transmission. The lower (b) 
trace shows how these peaks have been removed after 
"processing" and how the mean signal voltage has been 
considerably increased. 

- ·' !WRM20S! 

o 4 6 S 10 
Input mV 

Fig. 2: The output signal voltage is progressively 
limited as the input voltage is increased 

Circuit 
The circuit diagram of the device is shown in Fig. 6. 

The microphone is connected via an rJ. filter C I/R I!C3 
to the low-noise amplifier Trl/Tr2. Negative feedback is 
applied to minimise distortion and to stabilise the d.c. bias 
conditions. The signal is then passed to Tr3 and Tr4 via 
VR I, the limiter gain control. Transistors Tr3 and Tr4 
form a second low distortion amplifier with similar 
characteristics as Tr I/Tr2. The signal is now at an 
appropriate level for feeding to the limiter stage 
R 14/0 I/Tr5. Low frequency filtering is provided by the 
combined action of C5/VRI. C6/RIL C8/R14 and is 
aided by the small values of decoupling capacitor used in 
the emitter circuits ofTr2 and Tr4 (C4 and C7). 

The limiter stage differs slightly from the basic form 
shown in Fig. 1. Resistor R 14 forms the high impedance 
feed to the two diodes which consist of 01 and the base-
emitter junction of Tr5. Substituting Tr5 for the "02" 
shown in Fig. 1 makes it possible to connect an l.e.d. or 
moving coil meter (or both!) in series with its collector. 
This provides a good indication of the actual amount of 
processing being applied, for the current flow through the 
collector of Tr5 is roughly similar to the current flow 
through 01 and 02 in our elementary circuit (Fig. I). A 

f.s.d. meter is capable of showing the full range of 
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Fig. 3: Traces (a), (b) and (c) show the ouput wave 
shape of the basic circuit for inputs OdB, 6dB and 

20dB above the diode conduction point 

Fig. 4: The traces show the processor output for in-
creasing input signal voltage. (a) and (b) are the out-
puts below and at the limiting threshold, (c)-(f) are 

those for inputs 6dB, 12dB, 18dB and 24dB above it 
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processing if connected as shown-from the threshold of 
limiting to the maximum practical level. If an I.e.d. is 
substituted for the meter, the range of indication is 
naturally not so sensitive. 

From the Iimiter stage the signal is fed to the high 
frequency filter which consists of RI 7/ R I 8/R I 9 and 
C 12/C I 3/C 14. Transistor Tr6 is " bootstrapped" to pro-
vide a high impedance input for the filter and to obtain 
a better slope; the component values have been selected 
to avoid "ringing". The combined response of both filters 
is shown in Fig. 7-the output is taken from the emitter 
circuit ofTr6 via the output level control. VR2. 

Power Supply 
The author used an internally mounted 9V PP3 battery, 

but it is suggested that, if possible. the supply voltage 
should be obtained from within the transmitter itself. A 
supply of 8- IS V should be quite satisfactory but it should 
be well decoupled and a Zener diode (D2) used as a 
precaution against hum, etc. A suitable method of doing 
this is shown in the ci rcuit diagram. 

Se!ting Up 
After connecting a microphone to the input of the 

processor and a transmitter to its output. the following 
method of setting up is suggested. Having switched the 
device o ut of circuit (S I), adjust the transmitter for the 
normal modulation level and then turn VR I and VR2 to 
minimum. Switch the processor into circuit and, talking 
normally into the microphone. adjust VR I until the I.e.d. 
or meter starts to indicate ; the I.e.d. should flash only on 
speech peaks or, if you wired in a meter. its pointer should 
deflect to approximately two-thirds f.s.d . 

Now adjust VR2 so that the transmitter is modulated 
to a suitable level-this will normally result in a higher 
reading than without the processor in circuit. Taking the 
FT200 as an example, normal modulation caused the 
meter to read I 80mA; with the processor in circui t the 
p.a. meter hovered around the 400mA mark. Some trial 
and error may be needed in optimising the settings for a 
particular rig, but normally only VR2 will require adjust-
ment. 

A more precise method of setting up is to use an 
oscilloscope, if one is available. Connect the output of the 
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68k 

Fig. 5: The word "Hello" before and after processing 

processor to the input of the ' scope and the microphone 
to the input of the processor. Now. with the processor 
switched out of circuit, speak into the microphone adjusting 
the sensitivity of the oscilloscope until the voice peaks can 
be seen. Note the level of these peaks for these represent 
the 100% modulation point in normal use with that 
particular microphone. Switch the device into circuit. turn 
the limiter control to maximum and then adjust the output 
control until the output is the same peak level as given by 
the microphone. Now reduce the limiter control until the 
meter is deflecting to about two-thirds f.s.d. The processor 
is now correctly set up for the microphone and transmitter 
in use (providing that these were being correctly used in 
the first place!). 

Some readers may feel concerned about the effect of 
the extra audio on the p.a. dissipation of the transmitter. 
Tests carried out by the author on the p.a. of the FT200, 
using a temperature probe. showed no measureable 
increase in temperature provided that the p.a. was kept 
correctly tuned. In other words. be sure to re-tune after 
a change of transmitting frequency-after all. we do want 
as much of the power as possible to go into the aerial! 
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Fig. 6: Circuit diagram. Components R16, M1 and LED1 are not p.c.b. mounted 
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Fig. 7: Overall frequency response 

Construction 

10kHz 20kHz 

The construction method will depend on the personal 
choice of the individual. naturally. and also to a certain 
extent on matching the style to that of his existing 
equipment. The final wiring layout is not critical as long 
as the p.c.b. is as shown in Fig. 9. An enclosed metal box 
must be used in order to prevent r.f. from getting into the 
processor wiring. 

C 
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Ventilation slots 

9· 5 dia 
2 holes 

The author has made two versions of the device, one 
in a diecast box with pre-set controls (as it is always used 
with the same transmitter, no further adjustment 
needed after the initial setting-up) and the other built into 
an RS Components metal box (Type 509-715--135 x 
80 x 55mm). The drilling details are shown in Fig. 8. The 
dimensions of the meter cut-out will. of course, depend on 
the type used; therefore, none have been specified. The 
same applies to the audio input socket; this will depend 
on the type of microphone used. 

The output leads are brought through a grommet at the 
rear and are terminated in a plug that is compatible with 
the constructor's transmitter. The dimensions that are 
given suit the listed components-if other types or larger 
components are used then it is suggested that a larger box 
would house the device more comfortably (for example, 
RS Type 509-967-179 x 97 x 74mm). 

The p.c.b. is mounted on 6BA screws with a nut acting 
as a spacer between the p.c.b. and box. These screws are 
earthing points for the board and it is therefore important 
to obtain a good contact-using a lock washer will assist 
here. The remainder of the wiring is straightforward and· 
only the lead between the input and SI needs to be 
screened. 

All components are mounted on the p.c.b. except for 
C I and R 16. The value of R 16 may need to be varied, 
in fact, to suit the particular type of meter used. Choose 
its value so that f.s.d. is indicated at the point where 

[continued on page 54 

All dims in mm. 

Fig. 8: Case details 

WRM206 

Practical Wireless , Januarv 1980 
www.americanradiohistory.com



+9V via Sla 

Fig. 9: Copper pattern and component layout shown full size 

* components 
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maximum limiting is achieved (where there is no increase 
in meter reading for an increase in applied signal). 
Capacitor Cl is mounted directly across the audio input 
socket and the l.e.d. is a push-fit in the front panel. 

In Use 
Once the correct settings have been arrived at, do not 

make continual adjustments in an effort to improve things. 
Reports will vary and will, as ever, depend very much on 
the type of receiver in use, operator experience, etc. 

Do not turn the limiter gain control up too high-if the 
meter or l.e.d. is indicating as described under "Setting 
Up", the talk-power will be impressively increased. 

With some microphones, it may be found that the 
output may be too low to drive the processor into 
limiting-if this is so, changing R6 from 39kO to 68kO 
will double the gain of the processor pre-amp. stage. If 
this is still insufficient, a low-noise pre-amp. should be 
inserted between the microphone and processor input. 

Although designed for s.s.b. transmission, the processor 
will work just as effectively with a.m. and f.m. The author 
has found that improvements of 2 or 3 "S" points be 
anticipated.in reports. When the prototype was first trIed, 
a large number of stations were surprised that a processor 
was in use--evidently they had thought that a linear, at 
the very least, was being used! • 

HlnDlY nOTE I 
o 
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SPECIAL PRODUCT REPORT 
Radat 2301 Function Generator 

from page 31 

switch in the variable duty cycle control and also select the 
output attenuator setting. This has 20 and 40dB stages and 
the two buttons pressed in together provide 60dB of 
attenuation. 

Output amplitude is continuously variable with the 
amplitude control which also incorporates the power on-off 
switch . 

A third BNC socket allows an external voltage to be 
applied to control the frequency of the f.g. 

Construction 
The construction of the instrument was of a high standard, 

the metal case having a removable bottom panel which 
allowed easy access to the one printed circuit board carrying 
most of the components. 

Results 
Without very accurate test equipment it was not possible 

to check the performance against the manufacturers spec-
ifications, but using a Scopex 4D 1 OA oscilloscope to monitor 
the output waveforms it would appear that the function 
generator does what the makers claim, although it needed 
setting up internally to give repeatable mark-space ratios. 

The TTL output varied with the waveform selected and the 
setting of the d.c. offset control although, of course, the TTL 
output should not have been affected. The frequency scale 
was not accurately calibrated between 0·3 and 5 making 
it virtually unusable. However these faults could probably 
have been adjusted out. Full instructions are given to enable 
maintenance and alignment to be carried out and the 
handbook provides a full components list, p.c.b. layout and 
specifications. 

Price 
The 2301 function generator. £ 159.85 inc. VAT. 
The 2301 function was supplied by Kramer & 
Co., 9 October Place, Holders Hill Road, London NW14 1 EJ. 
Tel:01-2032473. 
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Asse .. ing 
fhenew 
by *Arthur HARADA M. Ed, Dip.SP. Ed, ACP, G41NX 

Undoubtedly, the results of the latest RAE have caused 
pleasure to many and disappointed others, be they can-
didates or qualified radio amateurs. The latter are men-
tioned as there still exist amongst them certain misgivings 
and misunderstandings about the present RAE. The 
twofold purpose of this article, then, is first to reiterate in 
part the rationale behind the present exam being based on 
answering mUltiple choice items. Secondly, to provide 
some suggestions as to how the RAE may be diversified 
in order to encompass and encourage, amongst other 
things, the needs of the candidate with practical ability in 
amateur radio construction, in contrast to one who knows 
the theory but is useless with a soldering iron. 

Multiple Choice 
The main arguments for the use of multiple choice items 

are applicable to all examinations using this type of 
evaluation. First, such questions are objective as each 
question and its alternative answers are so structured as 
to free the result from interference by the examiner .. 
Secondly, many more questions can be posed in the time 
allowed, resulting in a more even sampling of the syllabus 
and thus improving the reliability of the scores. Finally by 
avoiding the need for candidates to write out their answers, 
more opportunity is given for less hasty thinking as well 
as the avoidance of over-elaborated, tangential and lengthy 
answers to questions not asked. Since reliable and valid 
objective tests necessitate a great deal of skill and time in 
their construction, the City and Guilds of London Institute 
are endeavouring to build up an item bank-questions of 
known difficulty for a specific span of ability. This explains 
the non-availability of the last RAE's contents. Into this 
bank the Institute might wish to consider in future 
accepting questions (and their answers!) from candidates 
and licensed radio amateurs, thus fostering stronger bonds 
of personal participation in the hobby. 

It is very deceptive thinking on the part of candidates 
or anybody else to think that guesswork will gain at least 
a pass in both sections, the choices accompanying each 
question tend to differ marginally. In fact the pass rate for 
the RAE May 1979 was 63·5% (I771 successful candi-
dates) compared with 63% for the December 1978 exam 
and 65·3% for the one held in May 1978, the last two 
requiring written answers. To conclude whether the new 

*Department of Professional Studies, Chester College of Higher Education 
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RAE format significantly improves or reduces a candidates 
chances of passing is too premature. Furthermore, it would 
be a highly questionable exercise to try to draw sound 
comparisons between the past and present systems using 
the pass rate as a criterion. This is because one must 
recognise also the very real possibilities that future can-
didates will be better prepared-the growth in RAE 
classes, the increasing number of readily available and 
relevant publications in electronics, and the incorporation 
of that subject into many schools' curriculum being just 
some of the contributory causes. 

Practical 
The failure rate in each section of the RAE May 1979 

was 27·7% in Part 1 and 40· 9% in Part 2, rates which 
were in keeping with the general trend of past RAE's, and 
a feature that brings me to my final point, namely, the 
RAE's excessive theoretical bias. Perhaps what is needed 
to' strike a balance is the addition of a practical section. 
For example, the candidate under examination conditions 
may be asked to tune up an hJ. transceiver and then 
conduct a series of suitable but differing mock QSOs, or 
be required to construct a simple device using his/her own 
components but following a circuit supplied by the 
examiners. Instead of having to solder (sic) on without 
help, candidates would have more incentive to join amateur 
radio clubs where they could receive guidance and tuition 
plus the opportunity of being examined in the 
practical part by practising amateurs. As at present speCial 
arrangements would have to be made for disabled can-
didates. There is also the possible problem of subjectivity 
by an examiner which could be avoided by a committee 
of examiners at local level. By using this new form of 
assessment pirating and obscene QSOs may be eradicated 
or reduced, the spirit of equipm,ent will be 
maintained if not improved, and candidates will fee! that 
more' of the spectrum of their hobby has been appreciated. 

The author acknowledges the assistance of Susan 
Conacher, RAE section, City and Guilds of London 
Institute, in providing the statistical information. • 
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Entropy, symbolised by the Scorpion 
throughout history , is the universe's 
tendency to destruction , dissipation. 
death and decay . Because of this 
immutable principle, 100 per cent 
reliability for any length of time is a 
myth. Fortunately, great reliability is 
rarely required for more than a few 
years, with the exception of massive 
capital investments in military, 
aviation and telecommunic a tions 
systems. Even these have to be 
serviced! A knowledge of the req uired 
lifespan of the equipment is helpful. so 
that effort is not wasted in attaining 
an unwanted lifespan . Reliable 
equipment need not be expensive 
provided the designer has the skill to 
make a circuit no more reliable than it 
needs to be. 

Contrary to popular opinion, well 
designed electronic eq uipment is 
inherently very reliable. Most failures 
in well designed equipment are due to 
mechanical components. or in areas 
of high electrical stress. M uch of the 
skill in equipment design lies in 
identifying such areas, and choosing 
appropriate components. 

i 
f 

i" 
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The General Pattern of Reliability 
The bathtub curve in Fig. 1 depicts the general pattern 

of component failure. In the infant mortality phase, weak 
and faulty components are weeded out. This phase usually 
lasts for 100 to 300 hours. High reliability equipment is 
often soak tested for this period in order to weed out faults 
before the equipment passes into service. Thereafter, 
component failures are infrequent and occur at a constant 
rate. The wear out phase may begin after 500 hours in the 
case of a highly stressed component (a) or it may occur 
after some lOO 000 hours (b) in small signal circuitry. 
Component failures then become increasingly frequent. It 
is important to appreciate that this graph does not imply 
nor preclude the failure of an y given component at any 
time whatsoever. It merely represents a general pattern. 

If we are producing millions of identical items, say, 
television receivers, then we can make use of statistical 
information on component failure rates to calculate the 
typical reliability of any given sample. This is usually 
expressed as a confidence figure, for example: we can be 
37 per cent certain that the receiver will operate for 5000 
hours or 90 per cent certain that it will operate for 500 
hours. These figures are meaningless when equipment is 
constructed in small quantities. In this case. all one can do 
is to identify the areas and types of stress in a circuit and 
rate or protect components appropriately : attention will 
now be turned to component stresses. 

Component Stresses 
Temperature has a great effect on the lifespan of 

components. The rate of chemical reactions is doubled 
for a lOoe rise in temperature. This fundamental 
thermodynamic law affects particularly the diffusion of 
impurities in components, especially semiconductors. 
Although most silicon power transistors, for instance will 
happily operate at 100° C, the rate of deleterious 
reactions will be some 256 times greater than at 20°C. 
Moreover, leakage current increases by the same order of 
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magnitude. Small changes in temperature significantly 
affect component lijespan. A good rule of the thumb for 
longevity is to maintain temperatures as close to 20°C as 
possible. 

Extremes of temperature, whether high or low, can 
result in differential contraction or expansion of 
encapsulation materials, quite apart from chips and 
internal connections. For instance, glass-metal seals on 
metal-can transistors can split at low temperatures, 
allowing the ingress of moisture and contaminants. 

Another aspect of temperature, of particular interest to 
designers of power semiconductor circuits, is thermal 
cycling. As a power transistor heats up, the internal 
connections expand. After use, they cool down and 
contract. . After, say, 5000 cycles of heating and cooling, 
metal fatIgue occurs internally. Localised hot spots then 
occur, and eventual failure may be due to thermal 
runaway or lead fracture. Specially constructed and 
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Fig. 1: General pattern of component failure, the 
familiar "bathtub" curve 
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selected transistors are available which can withstand 
extremes of thermal cycling, in high power relay drivers 
for example. Careful selection of standard devices and 
good heatsinking is an alternative solution. If the change in 
temperature (6t) is reduced by 20°C, from 80°C to 
60°C, the endurance of a 2N3055 transistor is increased 
eight times to 650 000 cycles. Conversely. for t::,t = 
125 DC, endurance is only 15 000 cycles. (These figures 
refer' to 10 watts dissipation-at higher powers, endurance 
is lessened). 

Thermal cycling stress also affects passive components, 
but to a lesser degree. It is obviously of most significance 
in equipment that starts off in low ambient temperatures 
and runs at high temperatures. Cycling stress can be 
minimised by resisting the desire to turn equipment off 
(and hence let it cool down) when it is to be used again 
shortly. 

Finally, passive components, particularly resistors, 
must be derated at high ambient temperatures, in order to 
compensate for self-generated heat. 

Other Physical Stresses 
Other physical stresses are of relatively minor 

importance when compared to temperature induced 
stresses. They can be avoided to an extent by careful 
component selection and encl?sure The 
referred to are typically vibration, humidity and sunhght. 
Vibration and shock, unless extremely severe. will usually 
only be of concern in circuits utilising relays. thermionic 
valves, transducers and filament lamps. However. large 
wire-ended components mounted on tags are prone to 
metal fatigue and contact loosening when t? 
vibration. Close-mounted components on pnnted CirCUIt 
boards are relatively free from problems of this nature. 

If high humidity is anticipated, metal-cased transistors 
are preferred to plastic encapsulations. In mildly corrosive 
atmospheres, silver-plated or tinned pressure contacts .(on 
connectors, switches and relays) are prone to degradation; 
gold-plated contacts and wiping switch contacts are to. be 
preferred in these circumstances. Other contact matenals 
are available for extreme environments. Note that the 
copper to aluminium leadout connections on elect:?lytic 
capacitors are prone to oxidisation and decay. 
grease is a good barrier against moisture and corrosive 
vapours. . . 

Equipment that is exposed to strong sunhght IS prone to 
degradation of plastics components; the sun is a very 
potent source of ultraviolet radiation, which catalyses 
chemical reactions which would normally occur only over 
a very long length of time. 

Electrical Stresses 
The electrical ratings of components are naturally well 

documented and data is readily available. However, 
awareness of transient electrical stresses is not common. 
Because electronic components can be destroyed or 
damaged in extremely short periods-typically a few 
milliseconds-a knowledge of transient overcurrents and 
overvoltages is essential if the components in many 
circuits are to be adequately rated. 

Current surges are caused by motors. incandescent 
lamps and capacitive loads. Inductors, logic circuits, 
incandescent lamps, fuses, contactors. relays (and other 
high-speed switches), transformers and rectifiers are 
capable of generating voltage transients of a high 
magnitude. 

Secondary breakdown is an aspect of power transistor 
selection that can pass unnoticed. It is a localised form of 
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Table 1 
Temperature range of common components 

Component 

film 70 
esistor, oxide 70 

wireyvound 70 
rip'ge rectifier, 25A 25 

Gp. amp., LM741 C 
:r,Op. amp., LM741A 

Switch;push-button 
Mains transformer 45 

' Wire, i ;5mm2 , pvc ins. 25 
polycarbonate 

Edge connector, O· 1 in 
Box,ASS plastics 

' Ughtemitting diode 25 

*Temperature when the component is run at maximum 
rating. 

thermal runaway, and for a given voltage. may well limit 
the useful power handling capabili ties to a figure well 
below that implied by the " P tot" value given in short-form 
data sheets. The secondary breakdown characteristics of 
transistors are shown in an "SOA" graph. (Safe Operating 
Area.) In audio applications, the d.c. curve must be used. 
Fig. 2 shows the SOA characteristics of a common power 
transistor. 

Voltage derating can provide useful increases in 
component lifespan, particularly with regard to 
incandescent lamps and capacitors. For instance. if a lamp 
is operated at a voltage 10 per cent below its nominal 
rating, its lifespan will be typically five times as great. The 
lifespan of lamps can also be extended by limiting the 
surge current that occurs at switch on; hence the use of a 
thermistor in projection lamp control gear. 
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graph 
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Misce"aneous Considerations 
Mechanical stresses on component encapsulations are 

infrequently considered. Compromise is required when 
power semiconductors are mounted. For this reason, 
metal clips are the most reliable way of mounting plastic 
power transistors; the mounting pressure is sufficient to 
maintain low thermal resistance yet at the same time 
excessive pressure, which may crack the case, is avoided. 
Stud-mounted thyristors and rectifiers can sutTer internal 
deformation if the stud nut is tightened excessively. On the 
other hand, it must be sufficiently tight fot good heat 
transfer and moreover, must remain tight for reliability. 
Fortunately, the optimum torque can be found in data 
sheets. As a rule of the thumb, the tightness attained by 
using a pair of pliers is usually sufficient for 28UNF studs. 
It is not unknown for plastic power devices to be torn from 
their header by careless mounting; alternatively, a small 
crack may appear, rendering the chip vulnerable to 
contaminants. All electronic components are inherently 
fragile, particularly until they are safely mounted. 

Even if a piece of recently completed equipment is 
already working, inspection for physical defects is strongly 
advised. Residual so!der waste and wire slivers may float 
around and cause problems, such as short-circuits, at a 
later date. Accumulations of flux should be cleared from 
high voltage or high impedance circuit boards; methylated 
spirits is the usual solvent. Nuts should be inspected for 
tightness and shakeproof washers used, particularly if the 
equipment is to be carried around regularly. 

Finally, the equipment should be soak tested, preferably 
under full load or at full power, and if possible, under the 
design environmental limits. At this point. internal 
temperatures should be monitored and "hot spots" and 
other anomalies should be investigated. Heat sensitive 
recording labels are an expedient way of performing these 
investigations. As the ambient temperature inside a well-
ventilated case may take two hours to reach equilibrium, 
immediate measurements are of little value. 

Practical Circuit Considerations 
The high current power supply shown in Fig. 3 is 

typical of circuits intended for high power audio 
amplifiers. Electrical aspects are considered first: 
l. Transformer T I causes an inrush current. typically an 
order of magnitude greater than the nominal supply 
current, when it is initially energised. Consequently SI 
must be rated at some 10 to 15 amps for longevity. 
2. The fuse FS 1 must be able to withstand the inrush 
current, yet must blow swiftly if the output terminals are 
short-circuited. If a "quick-blow" fuse is used, it will have 
to be rated at such a high current to meet the first criterion 
that it is likely to take several minutes to blow in the case 
of a short-circuited output-if at all! An antisurge fuse 
must be used. Because fuse tolerances are wide and the 
magnitude of the inrush current cannot be accurately 
determined, the lowest rating which will not blow on 
account of inrush current is usually found by trial and 
error. A suitable rating is 1 A, and whilst slightly lower 
ratings will give better protection, there is the risk of 
"nuisance blowing". 
3. Mains supplies can be rife with transient voltages; their 
magnitude and likelihood cannot. unfortunately, be 
predicted. Cl and voltage-dependent resistor VDR 1 are 
added to protect the bridge rectifier and power amplifier 
semiconductors. 
4. Although the mean supply current is nominally 2 amps, 
the bridge rectifier is rated at 12·5A. Such a rectifier will 
have an adequate I FSM (maximum forward surge current) 
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Mains 240Va.c. 

C2 
N 10000}.! 

63V 
QV Vo 

E C3 
10000}.! 

63V -45V 

IWAD4821 

Fig. 3: Circuit of a typical high-current power supply, 
such as might be used in an audio amplifier 

rating when C2 and C3 are initially charged. Furthermore, 
a short-circuited amplifier output is capable of drawing a 
large current from the supply before protection circuitry 
has time to operate. A generously rated bridge has a better 
chance of survival under these circumstances. 
5. The rectifier's peak reverse voltage rating (V RRW is 
200V. This gives additional protection against transients, 
including those generated by the transformer at switch-on, 
should Cl fail. In general, the rectifier V RRM rating should 
be at least 50 per cent greater than the input voltage. This 
allows for supply voltage variations. harmonic content and 
transformer regulation ; when the supply is unloaded, the 
output voltage may be 5-15 per cent higher than normal. 
Likewise, C2 and C3 are given generous voltage ratings. 

Physical Aspects 
l. Transformer T 1 will run at some 50°C, or higher if 
ventilation is poor and the amplifier is driven hard. The 

IWAD4831 
+ Distributor 

Fig. 4: Circuit of an electronic ignition system, with 
critical components identified 
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transformer is the main source of heat 
and its siting with regard to 
ventilation should reflect this. If it is 
necessary to mount C2 and C3 close 
to the transformer, a heat-shield may 
be constructed of bright aluminium or 
stainless steel. Cl will usually be 
wired across the transformer; 
therefore it should be chosen to 
withstand high temperatures. 
2. The tags on C2 and C3 are prone 
to failure through mechanical stress. 
This is largely avoided by careful 
routing of the wiring. 
3. Switch and fuse contacts are prone 
to tarnishing and oxidisation. 
Fortunately, a small amount of 
contact resistance is rarely a problem 
here. Wiping contacts can be used in 
difficult circumstances. 

The circuit of Fig. 4 is a typical 
electronic ignition system. Electrical 
rating considerations are not pursued 
in detail because they are relatively 
specialised, although strobes, 
invertors and flashguns are close 
relatives . The key considerations are: 
1. Tr I and Tr2 should be chosen for 
good thermal cycling characteristics. 
2. C I and C2 are highly stressed by 
the fast high voltage pulses (2kHz, 
400V) from the invertor. Voltage 
derating is usually necessary at the 
aforementioned frequency if mixed 
dielectric types are used. A 
polypropylene capacitor is unlikely to 
require derating at 2kHz and is 
eminently suited to this application. 
3. The thyristor, CSR L must be 
protected from transient voltage 
spikes of around I k V to which it can 
be subjected if the secondary is 
unloaded , i.e., a spark plug is 
removed. 

Environmental conditions can be 
extremely taxing in an application of 
this nature. Night-time winter tem-
peratures may be lower than -IS oC. 
When a car that has been cruising at 
high speeds comes to a standstill, the 
engine compartment temperature may exceed 80°C. This 
is ambient temperature-power semiconductors will be 
considerably hotter. At low temperatures, the gain of 
semiconductors decreases. In perpetually cold tem-
peratures, germanium devices are to be preferred, but can-
not be used here because of the high temperature extreme. 
At -lo°C , the gate sensitivity of the thyristor will be 
poor. More current can be readily applied, but this 
aggravates gate dissipation when the ambient temperature 
rises . At high temperatures, thyristor leakage current 
(I DROM> may become troublesome, causing C2 to be dis-
charged prematurely. Cl and C2 may require derating for 
the same reason. Finally, thyristor commutation capability 
is degraded at high temperatures. 

Protecting the circuit from salt. oil, grease and moisture 
is relatively easy if a diecast box is used. Silicone grease 
gives added protection. However, Tr I and Tr2 should 
ideally be mounted externally, to minimise temperature 
rise inside the box. In this case they are vulnerable to heat 
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Table 2 
Component selection for reliability 

radiated from the engine, quite apart from the aforemen-
tioned contaminants. Mechanical damage is also a 
possibility. Plastics covers and diligent location will largely 
obviate these problems. 

Conclusion 
Reliability is most difficult to attain in harsh environ-

ments and power circuits. In many circuits. considerable 
experience or knowledge is required in order to seek out 
highly stressed components. Even then, further skill is 
needed in order to locate suitable components or to modify 
the circuit in order to remove or reduce the stress. Once 
this has been achieved however, there is great beauty in 
equipment that works-and goes on and on working-
with minimal attention. Unlike large manufacturers of con-
sumer goods, the home constructor can afford a few pen-
nies in order to make his equipment reliable. In this sense, 
he wins! • 
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RMSPART3 
•• •••• •••••••••• 

I. 1\ The P. J.WALES 

. 
A MICROWAVE MOTION DETECTOR UNIT 

In Parts I and 2 of our Burglar Alarms series, we 
described how the d.i.y. fanatic can instal a security 
system in his home to his own specifications and design. 
Mass-produced devices and home-assembled electronics 
are combined to provide a system as simple or as com-
plicated as the constructor requires-either very basic or 
providing protection to British Standard BS 3545. We 
described how the security devices functioned, what type 
of intrusio"n they are designed to combat and how they, 
and the whole system, can be constructed so as to be "self-
protecting", using a 24-hour live loop. 

One device that we mentioned but did not describe in 
detail, however, was the "microwave motion detector". All 
the other devices incorporated in our security loop are 
"trap sensors" requiring the intruder to physically disturb 
some form of electro-mechanical gadget. 

With the PW "Parkhurst", however, all he has to do is 
move and the alarm is sounded, even if there is a door or 
wall between him and the unit. Thus the level of protection 
that is provided is very high indeed if the detector is 
carefully sited and set up. 

Basic Principle 
Microwave detection devices work by exploiting the 

phenomenon of "Doppler effect"-the small change in fre-
quency arising from a difference in velocity between a 
source of wave radiation and a point of perception. The 
rising and falling note of a passing car-horn is the most ob-
vious illustration-the received frequency is slightly dif-
ferent from the transmitted frequency. 

In the case of a microwave motion detector, providing 
everything in the area under surveillance remains motion-
less, the frequencies received by the mixer diode stay 
exactly equal and it produces no output. If motion does 
occur, however, then the received signal, having been 
reflected from the moving object, undergoes a Doppler 
shirt of approximately 30Hz/ mph. The mixer diode thus 
produces a low frequency a.f. output with a level of a few 
microvolts which is processed and used to trigger the 
alarm. 
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Development 
It was the introduction of the CL 8960 "twin cavity 

module for presence detection" by Mullard Limited which 
enormously simplified the manufacture of microwave 
detection devices . Mullard quickly dominated the UK 
market with the new device and other manufacturers could 
only respond by making variants claiming to have an im-
proved performance. 

It is one of these developments on the original theme 
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that forms the heart of the PW "Parkhurst" ; the GDHM 
series manufactured by Plessey Microwave and Optoelec-
tronics Limited. This type was evolved in order to capture 
a share of the European market-larger, but with much 
more stringent regulations limiting out-of-band harmonic 
radiation. 

The early devices were mostly unable to satisfy these re-
quirements. With the GDHM, however, by introducing 
cleverly-designed thin metal filters in and around the reso-
nant cavity, the spurious content of the transmitter output 
was drastically reduced. 

The microwave head itself consists of two special-
purpose diodes, one acting as an oscillator and the other 
as a mixer, mounted in a tuned resonant cavity. Fixed to 
this is a detachable horn antenna which produces the re-
quired radiation characteristic. The current drain of the 
diodes used in the original versions was 150mA or so from 
a 7V supply ; the diodes incorporated in the "Parkhurst" 
require only 50-60mA from an 8V supply and this has led 
to a significant improvement in performance compared 
with that achieved in the early days. If the current required 
is low, then producing a low-noise power source is made 
much easier. 

The nominal frequency used for these devices is 
1O·6879GHz and is set by the supply voltage and the 
resonant frequency of the cavity within which the diode is 
located. In the case of the GDHM, the frequency varies at 
a rate of IMHz/volt and thus a variation of one microvolt 
in the supply voltage will produce a frequency shift of 
I Hz. The need, therefore, is for a really well regulated sup-
ply and that used in the "Parkhurst" has been devised es-
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pecially for the GDHM and cannot be used with other 
types a/microwave head. 

The author has designed a horn antenna which is par-
ticularly suitable for this application and, for the 
"Parkhurst", Plessey Ltd. have made available one of their 
antennae with very similar characteristics. 

With a gain of 7dB, it enables the "Parkhurst" to 
produce a detection volume which is capable of picking up 
movement a staggering I 75ft away! However, in the in-
terests of very high reliability the gain of the amplifier 
which is fed by the output from the mixer diode is reduced 
so that the range is deliberately limited to 75ft. This 
should, of course, be quite adequate for all but the most 
stately of homes! 

Circuit 
The circuit diagram is shown in Fig. I . Integrated 

circuit IC I is an LM723 voltage regulator which has a 
very low output noise level. With decoupling provided by 
C3 , and the IOIlF capacitof'which is supplied ready-wired 
to the GDHM, the noise level applied to the Gunn diode 
via the supply rail is around O·IIlV. Diode DI and RI 
provide +6V for the op. amplifiers and their c.m.r.r. 
(common-mode rejection ratio) effectively nullifies any 
noise voltages on the supply line. 

The f.e.t. input amplifier IC2 has characteristics similar 
to those of the ubiquitous 74 I except that the LF356 takes 
a very low input current and possesses a very low input 
noise level. The amplifier is arranged in an a.c .-biased con-
figuration and has a maximum gain of 270; its frequency 
response is shaped to be O· I - 100Hz (at the 6dB points) by 
C6 and C7. Variable resistor VR2, its minimum resistance 
fixed by R I I , enables the installer to set the effective range 
between the limits of six and 75ft. 

Resistors R12, 13 and 14 together with C8, C9 and 
CIO further restrict the frequency response to O· 5-50Hz. 
The bandwidth is reduced still more as the signal passes 
through IC3-another a.c.-biased amplifier with a gain of 
47. The response is restricted to such narrow limits in 
order to prevent 50Hz mains hum from activating the 
alarm . The restriction in no way affects the sensitivity of 
the device because there are always Doppler shifts of less 
than 30Hz, even with a fast-moving target. 

Consider, for example, a fast-running man-in order to 
avoid falling over he has to place each foot on the ground 

The PW "Parkhurst"-a view 
showing the major com-

ponents 
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in turn. Obviously, when the foot is on the ground it is 
stationary-therefore, when it is lifted in the act of taking 
the next pace it must cause Doppler shifts in the range 0-
30Hz as it accelerates from rest to Imph! 

Resistors R 18 and 19 provide a I V hysteresis on the in-
put of IC3b to remove the effects of any low level noise at 
the output of IC3a. The output of IC3b swings from one 
rail voltage to the other as motion is detected. Its output is 
fed into the digital filter via inverter IC6a and also drives 
the "Walk Test" I.e.d. via Tr I. This causes the LED I to 
flash when motion is detected. 

The "high-pass digital filter" is used to remove any false 
alarms caused by occasional transients (the fridge 
switching on perhaps). Any received signal causes 02 to 
conduct and remove the "reset" condition from pin IS of 
the decade-counter IC4. If no further alarm signals are 
received before C 13 can recharge, the counter is reset and 
any further alarm signals must restart the count from zero. 
When there is an actual intruder walking in front of the 
device the delay introduced by this part of the circuitrv. it 
must be pointed out, is infinitesimal. 

The remainder ofIC6 (gates c-f) is connected as a latch 
which, when set, will reset itself after five seconds. Gates 
c-f would behave as a normal bistable latch; it is the addi-
tion of R24, C 14 and 03 which cause it to self-reset after 
five seconds. The effect of the latch is to switch R2 to the 
OV rail at all times when the unit is not detecting motion, 
and to the + 12V rail when it is. 

Resistor R2 is connected as Rx(loop) when the 
" Parkhurst" is connected into the security system 
described in Parts I and 2 of the series. Its value can be 
varied in the way described in Part 2. 

T 1949 ,pJ:; . 'il 
Reader. " ar 
"Telapproac " licence beforet, ,,' , • can , ieg'allY':: 
use this apiJ8ratus.The PW has " 
been type-approved and 'should , be .: 
made ' to Branch, 

OHice, Waterloo ,ridge .. 
Waterloo Ro .. , London SE18UA':quoting "PW 
Perkhurst"."Q1e licence cost8£1.40 and is valid 
f()f fivf)Vf)a . '> . ,. ;' . ,.if; 
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Assembly 
Whether you have purchased the "Parkhurst" as a 

complete kit or section by section when you get to the 
GDHM-LEAVE IT ALONE!! The diodes used are ex-
tremely sensitive to static and if you touch their ends with 
your fingers you have a 90% chance that the junctions will 
be destroyed. By the same token , the devices can not be 
tested by means of a muftimeter switched to the ohms 
range either-that is an even quicker way of destroying 
them! The mixer diode is a Schottky device with no 
protection diodes and is therefore particularly prone to 
damage by static discharge-it you thought that CMOS 
i.c.'s were easily damaged in this way, this item will make 
them appear about as sensitive as valves by comparison! 

Start by assembling the p.c.b.-this should be quite 
straightforward. Remember to take the usual precautions 
with the CMOS i.c.'s. Use a well-earthed soldering-iron, 
avoid touching the pins with your fingers and keep them in 
the conductive foam until required. 
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To test the board, first set the output of IC 1 to exactly 
8V by adjusting VR 1 and then, with the mixer diode side 
of CS shorted to the OV rail check the d.c. voltage present 
at the outputs of IC2 and IC3a. This should be within 
O·SV of 6V. Briefly removing and replacing this short-
circuit should cause LED I to glow dimly for a short 
period, and the voltage applied to R2 to go positive for 
about five seconds. This procedure checks that the alarm 
is being correctly triggered when 50Hz is fed through the 
amplifier-the fact that LED I glows only dimly at this 
stage is nothing to worry about (it is, in fact, only being 
illuminated for 50% of the time). 

Now, if you wish, you may connect the GDHM itself. 
Before starting, however, take extra care and time in tak-
ing the necessary precautions to avoid that dreaded static. 
In general terms, everything must be earthed-including 
you! 

One good way of achieving this is to carry out the work 
on the draining surface of a stainless-steel sink unit; this is 
well earthed through the water supply system and placing 
the p.c.b., GDHM and tools on it will ensure that they are 
all at the same static potential. Rather than chain yourself 
to the same sink, it should be sufficient if you touch it with 
the palms of your hands occasionally during the operation 
of soldering the connections to the oscillator and mixer 
diodes. This should make sure that your skin has the same 
potential as the other items; take particular care to touch 
the earthing surface (i.e. the sink) after picking up or 
setting down tools. Which leaves only the soldering iron. 
Here the main hazard, as far as the diodes are concerned, 
is from leakage within the iron itself. Accordingly, before 
contact is made between the iron and the work, pull out 
the mains plug and use the residual heat to do the job. 

Start by preparing a piece of twin-core screened cable 
of the correct length and then attaching one end of it to the 
p.c.b. as per the connections shown on the component 
layout. Now attach the screen to the body of the 
GDHM (see photo; no special precautions are needed for 
this) before pulling out the mains plug and quickly solder-
ing the connection to the oscillator and mixer diodes. 
Check after completion that (a) the joints are sound and 
(b) that you have connected the wires the correct way 
round! The mixer diode is the one nearest the antenna with 
a 10kO resistor attached to it. 

Now you are ready to begin testing. Before you apply 
12V however, examine the mixer diode very carefully and 
you will see that there is a circlip just underneath the 
resistor which is designed to protect the devices against 
static discharge during transit (this does not mean that the 
precautions detailed above are any less necessary!) 

After you have carefully removed this, switch on and 
wave your hand in front of the antenna-the l.e.d. should 
flash wildly. indicating that the device has detected the 
movement of your hand. Do not, at this stage, try range 
tests-the head has to be mounted in its case in order to 
prevent rearwards transmission before meaningful results 
can be obtained. 

Case 
The specified case is one supplied by West Hyde 

Developments Limited. Any case can be used, providing 
that it satisfies the requirements that it (a) should be of all-
metal construction and (b) that a thin plastic cover for the 
microwave aperture is available. Strictly speaking, this 
should be manufactured from O·5mm Cobex sheet-this 
is very rigid and is virtually transparent to microwave 
radiation. 

The West Hyde case is offered with an option of metal 
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or plastic front panels-in the construction of the 
prototype both were used. The metal front panel has a cut-
out for the microwave horn and a hole to enable LED 1 to 
be visible (Fig. 3). 

For an attractive appearance, spray the case with a 
matt black finish-spray one side of the plastic panel also. 
Assemble the metal and plastic panels into the front of the 
case with the painted surface of the plastic panel to the in-
side. Carefully scribe a circle through the I.e.d. hole in the 
metal plate-this will be visible from the outside as a neat 
red circle when LED 1 is illuminated. 

Mount the two tamper-proofing micro switches into the 
slots in the case using 2·5mm screws. Adjust the positions 
of the switches so that removing the front or rear panels 
will cause them to open-these are connected in parallel 
so that the operation of either will break the 24 hour loop 
and cause the main security alarm to be sounded. 

The GDHM itself is fixed to the rear panel using long 
3mm screws, with two nuts per screw. Use the nuts to 
adjust the position of the microwave head so that the 
edges of the horn fit snugly against the cut-out in the front 
panel·. 

The p.c.b. can now be mounted on 6BA screws using 
two nuts as spacers. The I.e.d. can now be lined up with 
the hole in the front panel. The final wiring can now be 
completed and the unit assembled for range testing. 

28 

90 

56 5 die 

-J 45 
t 

16 

-I: ::=====_4_5 __ 
3
_
2
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Fig. 3: Front panel details 

Siting 
Before final testing, the performance required should be 

evaluated; siting the unit requires careful consideration. 
Firstly, the possibility of false alarms must be 
considered-fluorescent lights are one source of them as 
the ionised gases cause reflections of the microwave radia-
tion at 100Hz. It is therefore necessary to keep well away 
from them. 

Other sources of false include any slow-moving 
objects-clock-pendulums for example. Movement out-
side the protected area may also set ofT the alarm: people 
passing by windows or thin doors could trigger the unit if 
it is pointed towards them. Fig. 4 shows some suggested 
sitings for the unit. 

The module must be firmly mounted and, at the same 
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hFireplace 

Unit Lounge Dining room 

.....-__ __ 

Fireplace 

O 
IWRM19S1 

Unit 

Door 

Fig. 4: Suggested 
sitings 

time, remain adjustable. The easiest way to do this is to 
mount it on a ball-joint which can then be set into a 
domestic switch panel with a blanking-plate. Suitable ball-
joints are available from good photographic shops. 

The light-switch fitting (from any electrical retailer) 
should be firmly screwed to the wall or shelf etc. Bear in 
mind, though, that a cable has to be run to the unit-it is 
better, naturally, if this can be concealed in some way. 
Having decided on the best location, mount the unit and 
wire it into the security loops. 

Testing 
Testing is carried out using only the "Walk Test" l.e.d. 
Given that the maximum range of the unit is 75ft, gauge 

the approximate setting of VR2 and, having replaced the 
front panels, walk carefully around the room ensuring that 
the l.e.d. flashes appropriately. The next step is to seek the 
aid of an assistant who should sit motionless in the room 
and watch the l.e.d. as you walk around outside the 
protected area, testing for spurious alarms. Alternatively, 
you could watch LED I through windows or an open door 
as you carry out the test. 

As a final check, secure the area, turn the system on 
and then walk outside the protected area to test for 
spurious alarms. Now turn the system otT, enter the 
microwave-protected room and close the door. An assis-
tant should now turn the system on and ensure that the 
alarm is triggered every time you move. 

Conclusion 
The " Parkhurst", when added to a complete system will 

certainly add tremendously to the level of security. It can 
be installed on its own-but do not forget that security 
can still be enhanced by the addition of the locks, protec-
tion devices etc. that we described in Parts I and 2. 

With the addition of the "Parkhurst" to the complete 
and comprehensive system that we have described in this 
series, you should definitely be able to rest easy in your 
bed at night! • 
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RADIO SPECIAL PRODUCT REVIEW 
KDK FM2016E 

continued from page 45 

or to scan them for a free or busy channel. Remember, 
though, that you should programme your least favourite 
channel into position 4. As mentioned under "S", this is the 
channel that will be over-written if the "Write" feature is 
used without a memory channel selected. 
12. Sim/- 600/ +600/1 T -2R/3T -4R. This selector allows 
normal simplex operation in the Sim position. The - 600 
position is for use with U K repeaters, where the input chan-
nel (mobile transmit) is 600kHz below the output channel 
(mobile receive). The +600 position gives the opposite shift, 
for reverse or continental repeater operation. The remaining 
two positions allow two non-standard shifts to be program-
med in by storing the appropriate transmit and receive fre-
quencies in memory channels 1 to 4. This facility is useful if 
the rig is to be used with an up-converter for the 70cm band. 
13. Volume/Squelch. The outer (larger) knob controls the 
squelch threshold, and the inner (smaller) knob controls the 
volume. 

On the rear panel are the aerial connector (SO-239, 
"UHF" type). d.c. power connector, external speaker jack 
(4-Sn) and Sel-call connector. The last one also offers a 
connection point for remote microphone/headset combina-
tions, etc. 

Results 
Now to the results of our trials. We gave the rig just about 

every test we could think of, and it acquitted itself admirably 
on both speech and RTTY. Aerials used were a Ringo Ranger 
Colinear for base station tests an<;l a 5/SA magnetic mount 
when going mobile. The set comes complete with a good 
installation kit , comprising a power cable 2m long, with line 
fuse-holder and a spare 5A fuse; miniature jack plug to fit 
external speaker jack; mounting bracket suitable for mobile 
(under-dash) or base station use, with mounting hardware. 
The handbook includes a good circuit diagram, operating 
instructions, basic internal adjustment details, internal 
photographs identifying principal sections (component 
references are printed on the p.c.b.s). block diagram, com-
prehensive circuit description and specification. About the 
only thing missing is a components list. 

The one criticism that we would make of the set is the 
difficulty of turning the small control knobs with even the 
slightest amount of grease or oil on the fingers. Eating 
chicken and chips when operating mobile is very definitely 
out! Obviously, the knobs have to be small to get all those 
controls onto such a small panel area. They could, though, 
be of a type providing a more positive grip, without being 
any larger. 

There it is then, a rig worthy of serious consideration by 
anyone looking for a versatile base station-cum-mobile. By 
the visible quality of construction, it should go on performing 
well for a long time to come. 

Costing £250.00 including VAT, the KDK FM-2016E 
transceiver reviewed was kindly loaned by South 
Midlands Communications Limited, S.M. House, 
Osbourne Road, Totton, Southampton S04 4DN, Tel: 
0703-867333, and we would thank them for their 
invaluable assistance in this respect. 
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mODULES LTD 
DON'T WORK IN THE DARK!! 

Measure the frequency of your radio control system to an accuracy of 
0.0001 MHz with our world-famous digital frequency counter. 

SPECIFICATION 
DIGIT HEIGHT: 10mm 
DISPLAY WIDTH : 45mm 
CASE SIZE: 111 x 27mm 
FREQUENCY RANGE : 
0.45-50 MHz 
SENSITIVITY: BETTER THAN 50mV 
INPUT CONNECTOR: 50 OHM BNC 
INPUT IMPEDANCE: 50 OHM 
POWER CONNECTOR: 5 pin DIN 
SOCKET 
POWER REQUIREMENTS: 
12 VOLTS D.C. 300mA 

Just apply a 12 volt D.C. supply to 
the counter and your transmitted 
frequency will be displayed on the 
bright 6 digit L.E.D. readout. 
A handy plug-in whip aerial is 
supplied with the frequency 
counter together with a suitable 
D.C. power lead. PRICE : £69' 
inc. VAT. Delivery from stock. 

FEATURES 
• IDEAL FOR ALL 

RADIO CONTROL 
APPLICATIONS 

• HANDY-SIZE UNIT 
COMPLETE WITH 
PICK-UP AERIAL 

• 12VOLTD.C. 
OPERATION 

• BRIGHT LED 
DISPLAY 

• ACCURATE TO 
0.0001 MHz 

Any further infol'ftl8tion on thi. product may be obtained by contacting our S.I •• Dept. 
All Microwave Model. produCU ar. fully guaranteed for twelve month • . 

MICROWAVE MODULES 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 

Telephone: 051-523 4011 Telex: 628608 MICRO G 

NoW complete your systeml 

"-

Cltronlc MM313 MIxer 
Ideal for !Me DIY enthusiast building up a 
complete diKO system 4 /6 ch mono . inc. 
LED indicotors, connoctions via phono 
sockeaal reor. Bargain price, including 
PSU £:89.70 

The ultimate 
range ot speakers 

We carry a good selection of 
high Quality chassis for the DIY 
speaker constructor : 12" or 15" 
Bass splSlkers and Dua! Concentrics. 
Expo nential horns from £13 .80 , 

rr Projectors Com, ,,'" '" 0"' ,,,,,,,lIy 
seiKled prO jectors horn (5060 (Squ"e Multi 
fect 1 50) to £83 37 {Tutor liE DDUI 
plu5 the Widest array of prOlector 

ever see on conTinUOUS demonSII <l 

or our l abulous Piezo Horns which 
handle a 5K-20K /raquency range 
in any PA system up to 100W (No X 
over required) and cost only £6.32 ,.oh 
Ropellghts Great effect at diSCOS 7 
metres long. Multiway connectors. 4 channel 
£46.00 line .pack 01 spare bulbs! 

:.- flon 

Turntables 
Our un$urpaned DISCO 
experience hal enabled 
us to ielectthc best turnl i lules 
lor YOUf requirements. For 
example the new BSR P200 
belt drive. ON L Y £2B,75 

Many dIsco accessorIes 
A ll Roger SQuire's shops have a service depanmenl 
which carries large stocks of DISCO SPARES & 
ACCESSORI ES 
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iiillSS 
QSleARDS 

YOUR CALL SIGN, NAME & ADDRESS PRINTED HERE 

(Sample sent on receipt of s.a .e.l. 

For the radio amateur or short wave listener, an attract ive 
card incorporating a world map and the initials of your 
favourite radio magazine, printed in blue and green. 

Your callsign, name and address will be overprinted in 
black, at the top of the card. The reverse of the card w ill 
have the usual form for re ception report , etc. , and address 
space. 

The cards measure 102 x 152mm (4 x 6in) and are 
available in the following quantities : 

2500ff- £6.25 
500 off-£ 1 0 .00 

1000 off-£ 16.00 
These prices include VAT and packing and postage to ony 

United Kingdom address. Please send your order with a 
cheque or postal order for the appropri ate amou nt i O: 
Practical Wireless, Westover House, West Quay Road , Poole . 
Dorset BH 15 1 JG, giving full details on the coupon providLd. 
or on plain paper if you do not want to cut your copy of 
Practical Wireless. Please make your remittance payabl e lO 
IPC Magazines Ltd . 

r------------Please supply: 
250/500/1000· PW QSL CARDS 

----, 
I 

Information to be printed on card (please print): I 
Callsign: 

NAME 

ADDRESS ...................... ......... .. 

Post Code 

I enclose remittance for £ 
IPC MAGAZINES LTD. 
* Please circle number required. 

I 
I 
I 
I 
I 
I 
I , 

made payable to I 
I L ___________ _ ____ ...J 
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by Eric Dowdeswell G4AR 

Some readers who have decided to fit a digital frequency 
readout to their receiver have mentioned one or two 
problems that have arisen in consequence. Usually, when 
the display is reading the frequency correctly from a 
known station, the signal strength is down, but may be 
peaked by slight retuning when the frequency indication 
then becomes incorrect. 

Now there are some inter-dependent points here that 
ought to be understood. First of all, it is the receiver's local 
oscillator frequency that is actually being measured and 
not the signal itself. But because the oscillator is operating, 
in a simple superhet, at the signal plus the frequency of the 
intermediate amplifier stages (i.f.) this "offset" equal to the 
i.f. has to be allowed for in the digital reapout circuitry. So 
if the readout unit has a fixed offset of, say, 455kHz and 
your set has an i.f. of 465kHz then the signal will be very 
weak or even inaudible at 10kHz off the iJ. but can be 
peaked by retuning, when the readout frequency will be 
wrong by about 10kHz. 

So it is very important for best results that the offset 
should be adjustable, and this should be ascertained either 
from the circuit diagram of the digital display or from the 
supplier. The precise centre of the iJ. pass band may vary 
from the nominal figure quoted in the manual, such as 
455, 465 or 470kHz, and must never be taken as gospel. 
This particularly applies to older sets with tunable iJ. 
transformers, where the set may have been aligned several 
times in its lifetime and the original i.f. shifted considerably 
from its nominal value, especially if it has been done by 
ear rather than with proper test equipment. 

So the answer to adding a digital display to a receiver is 
to tune in to a broadcast station of known frequency and 
to peak it carefully using the set's S-meter. or a d.c. 
voltmeter connected accoss the a.g.c. line and earth, and 
then to adjust the digital display offset until the indicated 
frequency is correct. This procedure is particularly essen-
tial with a receiver having a crystal or mechanical filter in 
the i.f., where the passband may be quite narrow and 
careful tuning is necessary. 

When tuning to s.s .b. stations it should be remembered 
that to resolve speech correctly the set's carrier insertion 
oscillator (or b.f.o.) has to be adjusted very precisely in-
deed to place the signal on the right part of the i.f. response 
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curve. When the tuning is correct the indicated frequency 
will be slightly different from the nominal carrier fre-
quency of the transmitter, but this is not of great impor-
tance in amateur work. 

One last warning. When using a broadcast station to 
check the digital display indication. use a station belonging 
to a network of known repute such as the aBC. Avoid sta-
tions in obscure places in Asia, Africa and South America 
who make changes to their nominal frequencies, often to 
avoid interference. A crystal calibrator can be used of 
course but it is nice to pick up a station of known fre-
quency and see the display agree with it! 

Here and There 
It' s hallo and congrats to Bill Kerr of Aldershot, Hants, 

who passed his RAE and intends to get the code test over 
with so that he can get his G4 straight away. The new for-
mat for. the RAE instituted this year does not seem to have 
had any effect on the speed at which the exam results are 
issued but let us not condemn the system until after the 
forthcoming exam this month. . 

In Haverfordwest, Dyfed, Andrew Price has gQt off to a 
good start in amateur radio with an HA(h straight 
receiver, courtesy of Dad, but so far it's mostly OX like 
Radio Moscow! However Andrew realises that it is better 
if he gets a communications style set in due course. 

An interesting letter from Tim Harrowell G3IMI of 
Harrow, Middx who wrote to Yaesu about an improved 
filter for his FRG-7 and got back a detailed description on 
fitting one of the filters as used in the FRG-7000 digital 
readout receiver. If anyone with an unmodified FRG-7 is 
interested I'll send a copy of Tim's letter. Send me a s.a.e. 
with the outside envelope marked "FRG-7" and I'll oblige, 
but do not include any other correspondence. Tim is now 
happy with his FRG-7 on s.s.b! 

The response to my bit on CB radio evoked a lot of 
agreement on the attractiveness of "illegality" to those 
who use CB here, but I'd like to make it clear that I sup-
port CB in the UK provided it is put on the right fre-
quency, preferably v.h.f. or u.hJ. One or two readers still 
thought it ought to be a quick way to working the world! 

Around the World 
Yards of copy from R TTY addict Dennis Sheppard 

(Sheerness, Kent) convinces me that he is quite active in 
that mode! He's very pleased with the results obtained 
with a delta loop on IOm and is hoping to get two more 
masts up soon to support other loops. He is using a Win-
dom for other bands. He found stuff like JAIDSI, K7BV, 
KE4V, PS7JA, PY2YFG, VE3JKZ, and 4X4MR on IOm 
with JAIACB, TI2CAH, VK2ADZ and 5R8AL in 

Practical Wireless, January 1980 

'-

www.americanradiohistory.com



STOPI • • . THIS IS WHERE SHORT WAVE 
ISTENING BEGIN 

THE SHOP THAT 
SPECIALISES IN HAM RADIO 

RECEIVERS - TRANSMITIERS 
TRANSCEIVERS - HF - VHF - UHF 

FREE SECURICOR DELIVERY 
The above are two firm favourites and as our many hundreds of customers know, each receiver we sell has to pass a stringent pre-delivery 
check. If they don't meet the specification they are rejected (that's why you'll only find certain models in stock with us!) As we supply 
many Government departments with our equipment, we have to maintain this very tight control but this extra service we provide is ab-
solutely free. So is our 24 hour Securicor delivery. 
A good bit of news for 1980 is that the beautiful, new R 1000 receiver from Trio should be available by the time you read this. This is sure 
to be a winner at its expected price of just under £300 with complete coverage of the medium wave and shortwave spectrum, 3 filters and 
digital read out. Our initial deliveries will be limited and, of course, not a single unit will be released by us until our standard performance 
checks have been carried out on each individual unit. It takes time but isn't it worth the peace of mind to know that the unit you buy from 
us will be operating at the peak of performance. 

AND 
NOW 
VHF! 

Yes, the TM56B receiver is ideal for home and car, having both 12v DC and 
240V AC mains supplies built-in. We've already sold hundreds. It covers all the 
popular amateur VHF channels and repeaters. It also features automatic scan-
ning of up to 4 channels of your choice. The amateur band version is £106. We 
can also supply a marine version with 10 channels fitted at £ 115 - as used by 
coast guards and river pilots, etc. 

STOP PRESS NEW R-lOOO receiver is the latest receiver from Trio. 200KHz-30MHz and 
digital readout at a very realistic price. Send lOp stamp for full details. 

Opening hours MON-SAT 9.00 e.m.-S.30 p.m. E.C. Wed 1.00 p.m. 

ATERS & STANTON ELECTRONICS 
18-20 MAIN ROAD, HOCKLEY, ESSEX. TEL: HOCKLEV (03704) 6835 

TRIO R1000 
- -- -

"'" ""' __ h 

THIS RECEIVER IS SO ADVANCED, IT MAKES EVERYTHING ELSE OBSOLETE 
200KHz-30MHz continuous. Digital Readout. All Mode. Switched Filters. Clock & Timer. 

AND ONLY £298 mc. VAT. 

For all thats good in Amateur Radio, contact; 
LOWE ELECTRONICS LTD., 119 Cavendisb Road, Matlock, Derbysbire. Tel: 0629 2430 or 2817. 

For full catalogue, simply send 4Sp in stamps and request catalogue CPW. 
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The HELISCAN 
Wall-to-Wall Aerial 
A specially developed high-tensile 
receiving antenna giving superb results. 
Use it indoors or out - from wall-ta-wall, 
from point-ta-point, or even from 
pillar-ta-post! 

INTRODUCTORY £ 1 
PRICE-JUST 5 -00 

INC. 
VAT 

. US 

The finest-value general-coverage 
synthesised communications receiver 
in its class. 

FRG-7 
£210 inc. VAT 

and 
Heliscan aerial 

NOW AVAILABLE. External digital display 
giving accurate frequency readout while still 
retaining the analogue tuning facility. A MUST 
for the serious FRG-7 owner. 

cQ5?1 £49 inc. VAT 

AMATEUR RADIO EXCHANGE 2 Northfield Road, Ealing, London, W13. 
Easy terms up to 

2 years 
Credit Card sales 

by telephone 
Closed all day 
Wednesday 

General Coverage 
Communications Receiver 

FRG-7 

• 
• 0.5-29.9M Hz Coverage with 10kHz Readout 

The FRG-7 is a precision-built all-purpose communications receiver 
featuring all solid state construction for long life and high perfor-
mance. Utilizing the Wadley Loop drift cancellation system, in con-
junction with a triple conversion super-heterodyne circuit. the FRG-
7 boasts high sensitivity along with excellent stability. It provides 
broadcast listeners with such features as a 3-position tone selector, 
an RF attenuator, and an automatic noise suppression circuit. For 
many years of satisfying reception the FRG-7 is the receiver for you. 
Free Securicor Delivery £210. 

WIDE RANGE OF 
NEW and USED 
RECEIVERS and 
TRANSCEIVERS 

Open 7 days a week. Sundays 11-3.00 pm. 

AMCOMM SERVICES 
194A Northolt Road, South Harrow, Middx. 

01-8641166 01-4229585 · 

Phone 01 579 5311 
for details of current stocks, new and secondhand 

WC/tCI" 
THE COMMUNICATIONS SPECIALISTS 

EVERYTHING FOR THE RADIO AMATEUR 
JWQ ME.TRE FM PORTABLE 

TR-2300 
A compact 80 channel FM 
transceiver for the 2 metre band. 
Engineered with all the latest 
techniques. * Small and lightweight. * Full coverage 144-146MHz in 

25kHz steps. * Repeater shift and tone 
access. * Fully synthesised - no crystals 
to buy. * Charger and case included 

OPTIONAL ACCESSORIES 
RA-l Helical antenna £8.90 
MB-2 Mobile bracket £18.95 
VB-2300 10 watt amplifier £59.00 
NICAD Set of 10 nicads £10.35 

£193 inc. 
VAT 

Send SAE for further details of this and other equipment - or use 
our Answerphone after hours. 

WcItc •• IlcctfOftiCI (UN) llel 
HEAD OFFICE (All Mail/Enquiries) 
FAIRFIELD ESTATE 
LOUTH, L1NCS, LN11 OJH 
Tel : Louth (0507)604955/6/7 

ACCESS 
VISA 
H.P. 
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Madagascar on ISm. Twenty metres came up with AH6D 
in Hawaii, FK8BH in New Caledonia, FP8DF, PS7CP, 
VK2EG, VK 7HV, ZS IZ and 3D2BM. Dennis has been 
monitoring conditions on IOm via the VP9BA beacon on 
28·283MHz. 

The Drake R4C receiver of Bernard Hughes of Wor-
cester has not been idle with catches like D4CBC, 
FM7WS, KP4AAL, OX3HA, PY7FUP. XEIABC and 
YS9RVE for some pretty good DX on 3·5MHz. On 21 it 
was C020M, KX6SA, VR3AH. VS6YV. and 9L1AP 
while 28MHz brought in S8AAT, VP8QJ, VU2R YX, 
YBOWR, 3B8CF and 9LICA. Bernard has dipoles for 
each band plus a 66ft wire for general use. 

Bill Rendell, down in Truro. Cornwall, is engaged on a 
personal target of hearing the antipodes at least daily and 
to date had done so for 130 days. He got worried one day 
when VK3MO was down to a 5 and 8! For those who 
have not heard him, VK3MO sports an 8-element (yes, 
eight!) quad, four of them at 47ft and the other four at 
120ft! A rarity was VK80B of Alice Springs on ISm at 
142.8GMT where he has also found VK I KB, VP8SB, 
VS6HG, VQ9DS on Diego Garcia (QSL Box 6168, APO 
San Francisco 96519) and also VQ9JJ of the same place 
but QSL W5RU. Also on ISm were: 3B8CF (QSL 
WA2NHE), 3D6BP (QSL WIOX) and 3V80NU (QSL 
DK6NF). On 20m Bill found C5AAP. HPIXOJ. VP8QI 
on Argentine Is and XT2AZ who, says Bill, is a new mate 
for XT2AV. 

A new a.t.u . built by Dave Coggins (Knutsford, 
Cheshire) also has a crystal calibrator in it which he is 
tinding ,invaiuable, as the calibrator "on" position switches 
the aerial out, leaving good clean markers. His DX 160 
and 66ft aerial found good DX from 10 to 160m like 
AP2KS, VS6FI, VU2DK and VQ9JC on IOm, KG6SW 
and TR8RG on 15 and C21AM (Nauru), F08AK, 
YJ8PD, ZK I BQ, and 3D2WR on Fiji on 20m. Top Band 
came up with VP2KAD on St Kitts working into Europe 
in the eqriy hours of the morning. around 18S0kHz. 

Bob Bell of Blyth, Northumberland, has been spending 
his cash on a new garden shed to accom-
modate his FRG-7, thereby losing all the TV mush plagu-
ing him in the past. Double glazing looks like some long 
winter sessi6nsare in the offing! Personally, I have always 
maintained, quite wrongly of course. that the best DX is 
got on a cold crisp winter's night when there is a lovely full 
moon shining!' On 28MHz it was ZS6PP, HK4EIM for 
Bob, with VK8NDZ, JA6GDP. ZFIMT. PS7JD and 
VKIKBon21MHz using a.t.u. and a 7Sft wire or 33ft 
vertical. 

A short log from brothers John and Steven Goodier 
(Marple; Manchester), who have both been hard at it for 
the RAJ;:, so let's wish them luck and hope PW is out soon 
enough for them to read this . Their FRG-7 snagged a nice 
one in J27A W in Djibouti, on the mainland across from 
Aden if you look at the map. plus another lovely in 
VKOPK on MacQuarrie Is, VP8VN on South Sandwich 

.. .:;.,; 

variousbands are welcome and shou'ld 
" be sent'ciirect; by the 15th of the month, to: . 
",AiVV\i-e'UR Silver 

Firs" lieatherbead Road, Ashtead, SurreY'.KT21 2TW. 
Logs by bands, each in alphabetical order. . 
ME'i:Hullif and SW BANDS Charles Molloy G8BUS, 

, 132 Segars Lane, Southport PR8 3JG. Reports 'for 
both bards must be kept separate. 

RonHam BRS15741> .Faraday, ; 
Storrington;'Sussex RH20 4HE. ,'·' ' .... ' 

'," , "',' . ." , 
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Is and VR IPS in the Gilberts, not to mention Y J8XR in 
the New Hebrides, so it seems the lads have their own 
propagation duct to that part of the world! From one ex-
treme to the other, with David Rhymes, living near 
Oxford, dumping his IIS5 set he's had for 30 years for a 
digital readout FRG-7000! I imagine he noticed a dif-
ference! He has three long wires so it is not surprising he 
logged C6ACY, HH2A, J6LCT, N6AFH on US Samoa. 
VP2KC, and VP8SB of Adelaide Is. all on 20m, with 
CP8AB and 9NIMM of Kathmandu on ISm. and 
C5AAP with VS6FI on the 10m band . 

Allan Stevens (Crowthorne, Berks) expresses the hope 
that PW will soon be back on its publication schedule so 
that the DX info will be of some use to him! Several 
readers have suggested that a note giving the reasons for 
the delays might not come amiss but. so far, not a peep 
from Hon Editor! Allan was pleased to find ,K20DX who 
became HP IXPK when the Canal Zone changed status 
recently , plus 3D68W, 6YSHM and VU2GO on 28MHz, 
ISm produced 388CF, 4NOMP (Yugoslavia) and 
UM8FK. 

Peter Hawkes of Stourbridge (W. Mids) was delighted 
to find that G8R TP was a workmate so a firm link has 
been forged . His DX 160 and 55ft aerial stuck mainly to 
the higher frequency bands with IOm providing 5Z4CD. 
HZIAB, with VQ9DS and "579WARC" on ISm. Look s 
like a wise guy here! 20m looked like SU I ER. C6ACM. 
and VP8PU. However, a brief look on 7MHz found 
8P6AH and CM I RH for a rare one with 80m bringing 
K6SVL/VP9, YVSANS and C3ILC . 

All the above reports except the first are for s.s.b. 

Wi nter Sports 
With winter upon us there is only one place to be. if not 

in the shack, and that is at the local radio club! So it' s the 
St Helens ARC, Wednesdays at YMCA. 107 Corporation 
Street with a warm welcome at 7.4Spm and don't forget 
the Morse classes beforehand. Write to: Patil Gaskell 
G8PQD , 131 Greenfield Road. or ring 25472 . 
Maidenhead ARC, first Thursday and third Tuesday 
every month at 7.45pm at the Red Cross Centre. The 
Crescent, with details of meetings from John Patrick 
G3TWG, Bedford Lodge, Camden Place. 80urne End. 
Bucks, or ring 25275. 

Only programme detail I have for the Edgware RS is a 
bumper pre-Christmas junk sale on Dec 13 which ought to 
be well worth while. Otherwise meetings on second and 
fourth Thursdays at the WatIing Community Centre. 145 
Orange Hill Road, Burnt Oak at 8pm. Innovation in 
October was a DF hunt using Top 8and and. says the 
Edgware Ham News, " no complicated or expensive gear. 
Complexity is oft the way to get lost in a superior 
fashion." Too true! Incidentally. the Edgware "8" station 
was leader in the open section on 1·8MHz in this year's 
NFD and second in the restricted section. Publicity 
Officer (no less!) is Howard Drury G4HMD, 39 Wem-
borough Road, Stanmore, Middx. 

Ken Crouch has got himself a handy call sign G8KEN! 
He's been telling me about the Dover RC, of which he is 
chairman, and which meets at the YMCA. Godwin Road 
on Wednesdays. Club call is G3YMD and the "Young 
Men of Dover" would welcome new members so trot 
along on Dec 12 for a talk, amongst other attractions, on 
radio isotopes or/ and Dec 19 for a grand Christmas party. 
venue to be announed later. Contact : G4EGQ on Dover 
203000. 

Last meeting of the year for the Torbay ARS is Dec 15 
when the society's Christmas party will be held at the 
club's HQ at Bath Lane, rear of 94 Belgrave Road, 
Torquay. Recent issue of the club magazine Tars Talk 
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encloses a complete membership Ifst which must be of 
great value especially to the newcomer to the club. I won-
der how many other clubs could benefit from issuing such 
a list. Membership Sec is C. Coker G4FCN, 2 Causeway 
Cottages, Ipplepen, Devon or telephone 812117. 

Society secs, etc., should note that information on club 
meetings and the like must reach me at least six weeks in 
advance of publication in PW, and by the 15th of the rele-
vant month, not forgetting that PW, normally, is published 
on the first Friday of the month but dated for the following 
month. 

Let me wish all readers of P Wand especially those who 
wade through this column all the very best of season's 
greetings. May Father Christmas's sledge be full of 
nothing but amateur radio goodies! Once again every 
good wish for the success of those who will be taking the 
December RAE. 

MEDIUM WAVE DX 
by Charles Molloy GBBUS 

There is a widely held belief that m.w. DXing is very 
difficult, that it requires a receiver with high sensitivity 
and narrow selectivity, that a directional aerial such as 
the m.w. loop is essential, and that considerable DXing 
experience is required before worthwhile results can be 
obtained. 

There is an element of truth in all this but on the other 
hand there is a lot of DX to be found without too much 
difficulty. The correct time to listen is of major importance. 
Tune round the band during the day. Only a few signals 
will be heard as only the ground wave is being received. 
Sky wave reception (DX) is only possible when the path 
between transmitter and receiver is in darkness. 

The medium waves are intended for local broadcasting 
and only a small number of signals will be beamed towards 
the DXer. He is really an eavesdropper into domestic 
broadcasting in other parts of the world. This means 
interference from stations nearer home and variable 

on the DX path. Your signal may be good 
one nIght and absent the next. Slow fading is normal and 
can cause a OX signal to be missed very easily. 

For Beginners 
In order to introduce newcomers to DX on the medium 

waves I have rigged up an Eddystone EB36 broadcast 
receiver, an a.t.u. and a 60ft end-fed outdoor aerial and 
I hope to report DX heard with this set-up over the next 
month or two. The EB36 is intended for use as a marine 
receiver and is similar to the EC 10. It has a tuned r.f. 
stage. The selectivity is fixed at 5kHz at the 6dB points, 
wider than I would like for DXing but similar to many 
receivers used by DXers. 

Locate the French network on 1404kHz. It signs off 
at 2300 and when the carriers go off you should hear 
Conakry in the Republic of Guinea. The language is 
French, the ' announcement is "La voix de la Revolution" 
and it often broadcasts music which has been called 
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African Pops. Conakry is nearly always audible and is on 
the air most of the night. It suffers from occasional QRM 
from a Russian on the same channel. 

Tune to Brussels on 927kHz. It signs off at 2245 and 
when the final tuning notes and the carrier are off you 
ought to hear Zykanthos in Greece. Reception is a bit 
variable but it can usually be heard until 2305 when it 
goes off for the night. Now tune up to 930kHz. With a 
bit of luck you may hear CJYQ in St John's Newfoundland. 
Remember though, slow fading is normal and conditions 
vary from night to night. 

Beacons 
" While tuning around the I.w. band with my 5-valve 

60ft long wire I managed to pick up some odd 
signals In Morse between 300 and 375kHz." writes G. R. 
Perry from Cardiff. The signals you heard are navlgation 
beacons and the identification in Morse is not a callsign 
but is an abbreviation based on locality. ORM on 316kHz 
is at Ormskirk near Southport. 

Radio Officer Colin Stewart has listed some beacons 
in the range 290 to 310kHz that might be generating 
harmonics on the medium waves. The problem however' 
has already been solved by Geoff Halligey who reports 
that SW on 930kHz is not a harmonic. It actually 
transmits on this frequency and it is located at Vykhma 
in Estonia. Evidently there are quite a number of air 
navigation beacons operating on the medium waves, a 
band that is supposed to be reserved exclusively for 
broadcasting. Presumably they are sited so that no 
interference is caused in the service area of any medium 
wave transmitter and it is only the m.w. DXer who 
experiences this type ofQRM. 

Loop Problems 
A tuning capacitor of 500pF is specified for use with 

the standard 40 inch m.w. loop. Although this value is not 
critical, for example a variable capacitor with a value of 
470pF would do instead, a tuner of only 250pF is much 
too low. If a variable capacitor of this value is used then 
the loop will tune over the high frequency part of the 
medium waves only. 

This happened to reader A. C. Jacklin who used a 
small , totally enclosed type of variable capacitor recovered 
from a scrap radio, reasoning that since the radio covered 
the medium waves then the tuner must have a value of 
500pF. Unfortunately this is not so. Modern radios use 
high inductance tuning coils which are tuned by variable 
capacitors of around 250pF in value which are not suitable 
for use with a loop. 

Why can't we have a loop with a high value of 
inductance? Because it would also have a high value of 
self capacitance. Modern tuning coils use ferrite cores 
which permit a high inductance to be obtained with low 
self capacitance. Ideally a loop should resonate with its 
own self capacitance at the highest frequency to be used. 
Then a variable capacitor is connected to it. which has a 

enough v<l:lue t.o . tune to the lowest frequency 
reqUired. In practice thiS IS what happens with the 40 inch 
loop. It self-resonates around 1600kHz and 500pF is 
required to tune it to 540kHz. The number of turns 
determines the highest frequency, the capacitance of the 
tuner determines the lowest frequency. 

Remotely Controlled Loops 
There are occasions when a loop cannot be used beside 

the receiver, perhaps because of lack of space or because 
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the location is unsuitable. The solution is to have a 
remotely controlled loop higher in the house, probably in 
the loft. 

Such a loop can be attached to a rotator of the type 
that Radio Amateurs use with their v.hJ. aerials. or it can 
be left pointing in the best direction for North American 
ox, for example. A fixed loop can even be wound round 
the rafters, held in position by cup hooks. 

How do you tune the loop? One method is by a varicap, 
using a circuit like the one in this column is the September 
issue. Why use a varicap? Why not run a length of cable 
from the main winding of the loop to a tuning capacitor 
located the receiver? Reader George Harpur tried 
this and found he could not tune the loop. The reason is 
that the capacitance of the cable was in parallel with the 
tuning capacitor and was detuning the loop. A 15ft length 
of coaxial cable with a capacitance of 20pF per foot would 
put 300pF in parallel with the tuner. The range of 
capacitance would then be from 300 (0+300) to 800pF 
(500+300) instead of 0 to 500pF. 

It is possible to get round this problem by using cable 
that has a low capacitance. Standard 3000 flat twin feeder 
has a separation of half an inch between conductors and 
a capacitance of 4pF per foot, so that a 15ft length will 
put only 60pF across the tuner. This may be enough to 
prevent the loop being tuned to a high enough frequency 
and you may have to remove a turn or two from the loop 
to counter this. 

In order to tune to the I.f. end of the band, a higher 
value than 500pF may now be required but it is at least 
feasible to tune a remotely situated loop by this method. 
I have used 20ft of feeder and a 1000pF variable (twin 
gang 500pF) with success. 

There is no problem with the normal connection between 
the single (link) turn and the aerial and earth inputs to the 

""' 
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receiver though you might just as weB use 3000 feeder 
for this as well. Twin 3000 feeder is available from shops 
that cater for Radio Amateurs, who use it with folded 
dipoles. 

long Wave OX 
"Is there such a thing as long wave OX?" asks 

Christopher Steele (East Ham) who is a newcomer to the 
hobby. Indeed there is and logs do appear in this column 
form time to time. Many receivers do not cover the long 
waves though. Propagation is similar to the medium waves 
but the ground wave travels much further. There are a 
few exotic catches to be made, such as Azilal in Morocco 
on 209kHz, Tipaza, Algeria on 256 and Turkey on 
182kHz. The QSL cards shown here are from Europe No 
I on 182kHz which is not OX, and from Reykjavik, 
Iceland on 209kHz which is. 

SHORT-WAVE BROADCASTS 
by Charles Mol/ay GBBUS 

It is from readers of this column that I receive the stimulus 
for much of what I write, and a letter from John Dainty 
(BRS42293) is no exception. John says that information is 
difficult to come by on the listening (receiving) efficiency 
of aerials, most of the published material being orientated 
towards transmitting. He feels that one could get away 
with Paxolin insulators for receiving instead of ceramic or 
glass types. 

Whatever the relative merits of Paxolin, glass or 
ceramic might be, there is no doubt that available 
information about aerials is orientated towards 
transmitting efficiency, the one notable exception being the 
information produced by G20YM and mentioned in the 
October 1979 issue of this column. 

Although tile sensitivity of a receiver is measured in 
microvolts and consequently the current flowing into the 
receiver aerial socket will be in microamps or of that 
order, the wire usually specified for receiving aerials is 
capable of carrying enough current to supply an electric 
fire. If such heavy gauge wire is required for electrical 
reasons then why isn't it used for the winding on a ferrite 
rod aerial? High voltage insulators are clearly unnecessary 
for an aerial used solely for receiving, but they are often 
supplied in aerial kits. How has this situation arisen? 

Reciprocity 
In a contact between two radio amateurs, the same 

aerials are often used alternately for transmitting and 
receiving. A good transmitting aerial will also be a good 
receiving aerial. This statement is justified by the law of 
reciprocity which means simply that an electric circuit will 
have the same properties in either direction. which is only 
common sense. Consequently, amateur radio literature 
concentrates on transmitting aerials. 
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Receiving Aerials 
One must be careful though how to apply reciprocity. If 

I tune into a broadcasting station which is pumping 
100kW into an 800ft mast then clearly it would be to my 
advantage to swop places with the transmitter. I had a let-
ter from a reader not so long ago who tried an 800ft mast 
for DXing and the results were phenomenal. But would 
the transmitting engineer care to have my long wire, to say 
nothing of a ferrite rod aerial? Obviously not. So a good 
receiving aerial need not match up to the standards 
required for transmitting. 

This leaves the field wide open for the experimenter. He 
can try anything as there are few precedents. The prover-
bial piece of wet string will not do, but it is worth remem-
bering that in the early days of wireless bedsprings were 
often tried as an aerial. I tried it myself as a schoolboy 
though not, I may add, with a mains operated receiver. 

For a number of years I used nothing else for outdoor 
aerials except the plastic-covered steel wire available in 
garden shops. It is cheap, easily obtainable in lengths up to 
600ft and withstands gale force winds from the Irish Sea. 
A couple of years ago I replaced this wire on my .90ft 
wire with plastic-covered, copper-coated steel wire which 
in theory should give better results. I haven't noticed any 
improvement and when the 90 footer is next due for an 
overhaul it will be changed back to garden wire. 

120 Metre Band (2300 to 3498kHz) 
" Is it possible to hear any broadcasting stations on the 

120m band," asks Jim Edwards who lives near Wigan. Jim 
has been successful on the 75m and 90m tropical bands 
but so far he has heard nothing on 120. 

It is difficult on 120. Reception is similar to the medium 
waves with slow fading , and of course a path of darkness 
between Tx and Rx is essential in order to hear anything 
other than MSF on 2500kHz. MSF is the time and fre-
quency standard station at Teddington and is useful for 
locating the h.f. end of the band. An added disadvantage 
on 120 is telegraph interference as the band is only used 
for broadcasting in tropical areas. I do listen a bit on 120m 
and a few extracts from my log may help. The receiver is a 
BR T 400 with digital readout, connected to a 60ft long 
wire via an a;t.u. 

On 18 August I picked up a Chinese station on 
2490kHz at 2030 GMT, SIO 232 and another on out-of-
band 2600kHz, SIO 333 a few minutes later. These two 
can usually be heard and 2490 is easy to locate as it is just 
below MSF. The two stations were carrying different 
programmes which agrees with the WR TVH which lists 
them both at Fuzhou. September 13 brought Gweilo in 
Zimbabwe/ Rhodesia on 2425kHz at 2130. It was only 
audible on peaks and could easily have been missed. Two 
harmonics of m.w. stations were picked up on September 
16. BBC Radio 3 was S10 322 on 2430kHz (twice 1215) 
at 2035 and a Yugoslav was heard on 2466 (2 X 1133), 
SIO 232 at 2040. 

World Radio and TV Handbook 
The 1980 edition of the WR TVH will be available in 

January at an unchanged price of £8.50. It is supplied by 
Argus Books, 14 St James Road, Watford, Herts, though 
copies can be ordered from W. H. Smith. Andy Sennitt, 
who is the Assistant Editor, tells me that the Listen to the 
World section will be re-instated with articles on receivers, 
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propagation, etc. Perhaps the most valuable part of the 
handbook is the country by country sections which give 
addresses, interval signals, frequencies and schedules. 
There is also a Newsletter which up-dates the schedules in 
May, August and September. 

Readers' letters 
An SRX-30, a.t.u. and 40ft inverted " L" aerial are in 

use in Leeds by B. Woodcock who has heard two uniden-
tified stations. On 5300kHz he picked up a broadcast call-
ing itself Shannon Volmet, which he cannot trace in the 
WRTVH. This is not a broadcasting station. It isa "met" 
station and is not intended for reception by the general 
pUblic. The second was on 17820 and requested postcards 
giving details of reception to Mailbox 1. Libreville. The 
country is the Republic of Gabon in West Africa which is 
conducting test transmissions on a number of frequencies. 
The WRTVH lists 6030, 7200, 15300 and 9650kHz with 
powers of 500kW. 

Reader T. J. Jordan is looking for a photocopy or an 
original instruction handbook for his newly acquired Trio 
9R-59D receiver. Replies direct to: 12 Upton Lane, Forest 
Gate, London E 7 9P A. Postage and copying costs will be 
refunded. The QSL policy of Radio Finland is referred to 
by James Jackson of Dunfermline. Frankly this station 
puzzles me. Over the air they say QSL cards are , out, 
Listeners cards are in. If you write. you get a QSL ,card. 

"I have found a number of stations operating between 8 
and 9MHz," writes Richard Everitt who uses a Telefunken 
domestic receiver with 40ft long wire. They !Ire ,probably 
images of 31 m band stations which are usually sl!Ppressed 
in the rJ. stages of a more complicated receiver. A station 
can be received on two positions on the dial: when the 
local oscillator is higher than the station by the amount of 
the iJ. (correct), and when it is lower than the, station by 
the same amount (incorrect). The two are separated by 
twice the value of the iJ. which is usually 910kHz (2 times 
455) or 930kHz (2 times 465). Images of the 31m band 
will be found between 8·5 and 9MHz approximatctly. 

"Has anyone succeeded in obtaining a QSL from the 
Voice of Chile?" enquires Dave Jones of Normanton, 
West Yorks, who sounds rather exasperated. Logging a 
Latin American is only the start of the trail Dave, you 
should try to get a QSL from some m.w. Lati.n .Americans. 
Although Dave now uses a DR26 with digitatreadout he 
mentions his earlier receiver, a Grundig TR600, which he 
bought for £ 15 in 1973. It pulled in 68 cou1)tJie.s and 
he heartily recommends this set to newcomers, if they can 
find one, as the model has gone off the market. .: 

Roy Patrick (Derby) points out that many South 
Americans are now excellent signals in the 16 and 19m 
bands. He has heard the Voice of Chile in English at 2100 
on 17715, Radio Nacional Brazil at 2000 on 15270, 
HCJB Quito Ecuador on 17785 and 15295 with DX 
Party Line at 2130 on Mondays. Thursdays and Satur-
days. 

Brian Davis (Bath) has " rejoined the scene" after some 
20 years and he now has a National Panasonic DR28 with 
built-in telescopic aerial. He does his late evening DXing 
in real comfort in bed. If I brought all my gear into the 
bedroom there would be a domestic crisis! Brian is puzzled 
with Radio Amateurs on radiotelephony who are un-
readable as though with the bJ.o. on. This is s.s.b.and you 
have to switch on the b.f.o. to receive them. Further infor-
mation from Eric Dowdeswell. 

The Bristol Pathfinders DX Club now has , a new 
Editor/Secretary who is Philip Grainger. 26 Beat,tie.Street, 
South Shields, Tyne and Wear. The club 
letter every two months and the annual subs<;:ript.io·n is £ 1. 
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by Ron Ham BRS15744 

Although modern technology has provided us with very 
fine radio equipment, DX hunting will always depend 
upon the user's own ability to recognise and take advan-
tage of the unusual ionospheric and tropospheric condi-
tions when they prevail. 

Solar 
On September 24, Cmdr Henry Hatfield, Sevenoaks, 

using his spectrohelioscope, observed 13 sunspot groups, 
two of them large, and recorded a 5-minute burst of radio 
noise at both 136 and 1296MHz. During the same day, 
Ted Waring, Bristol, counted 61 individual spots, so there 
was little surprise when, at 0300 on the 25th, the BBC 
World Service announced that an ionospheric disturbance 
was affecting their north-Atlantic signal paths. Ted also 
counted 59 spots on the 27th, 63 on the 29th, 53 on Oc-
tober 1, 31 on the 5th, 63 on the 7th. 55 on the 9th and 34 
on the 13th. Both Henry and I recorded varying degrees of 
solar noise, at 136 and 146MHz respectively. almost daily 
between September 30 and October 16. Around 1150 on 
the 5th, we both recorded an individual burst, Fig. I, 
which lasted for four minutes as did Robin Knight of the 
South East Essex Astronomical Society, at 60MHz. While 
Robin was recording noise at 60MHz on the 10th and 
11 th, I heard strong individual bursts on 50MHz at 0730 
and 0920 on the 12th, with only a vertical dipole feeding 
my R216 receiver. The general solar noise was very strong 
on the 13th and during the late afternoon. John Cooper 
G8NGO, Cowfold, Sussex, also heard the noise when he 
turned his 2m beam toward the west and the setting sun. 

The 10 Metre Band 
" 10 metres has really improved," writes N. Clarke BRS 

34306, Knottingley, West Yorkshire. on October 10. 

• • • • • • 

Fig. 1: Four minute solar burst recorded by the author 
at 146MHz at midday on October 5. The lower trace is 

the normal receiver noise level recorded on the 4th 
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"From around 1130, US stations were rolling in and 
remained so for the next nine hours. On favourable days, 
Florida beacon N4RD, 28·207MHz, has been riding 
above S9 for hours at a time and the Canadian beacon 
VE3TEN, 28·175MHz, has been S9 at times but faded 
out an hour or so before N4RD." Like Alan Baker 
G4GNX, Newhaven, Ted Waring, N. Clarke and I have 
heard the beacons at Bahrain A9XC, Bermuda VP9BA, 
Cyprus 5B4CY and Germany DLOIGI. on most days be-
tween September 20 and October 21. During one after-
noon Alan had a c.w. QSO with W3LG. who was mobile 
at the time. On almost every day throughout the period 
Russian stations were very strong, and frequently so were 
the Australians, Japanese and north-Americans. At 1258 
on the 4th, I heard a UA tell a W; "Your signal is fan-
tastic" and the W replied with a report of 59 plus 15dB. 

Harold Brodribb, St Leonards-On-Sea. Sussex, heard 
many harmonics of lower frequency broadcast stations 
between 28 and 31 MHz on days when the band was wide 
open, "Imagine getting huge loudspeaker reception when 
both AR88LF and CR 100 were tuned to these". writes 
Harold, who also reported hearing "marked round-the-
world echo" on the BBC World Service transmissions in 
the 11 m band on the 13th and 18th. During the early 
morning of the 16th, there were many strange noises on 
the band, some C.w. signals were chirpy and several s.s.b. 
stations were echoing. Around 0800 on the 17th there was 
a very strong echo on a German and a Hungarian station 
which stood out in a crowded band. 

In his letter on October 8, John Branegan GM4IHJ, 
Saline, Fife, said that the m.uJ. was steadily climbing 
above 40MHz. Well, this continued John. because on 
several days I heard a multitude of beacons. broadcast 
harmonics, pagers, teleprinters and radiotelephone signals 
between 30 and 50MHz, above which there seemed to be a 
sharp cut off. 

Aurora 
During the late afternoon of September 18, John 

Branegan had c.w. contacts, via aurora, with G6GN and 
GW4FJK and heard tone-A signals from GM4DIJ, 
G4DSC, LA3WU, PElBZD and the 2m beacons in 
Cornwall GB3CTC, Germany DLOPR, Northern Ireland 
GB3GI and Wrotham GB3VHF. John also had an 
auroral QSO with GM41DR during the afternoon of the 
20th and, by using the high scintillations on OSCARs 8J 
and 7 A, located brief aurorae on October 6. 7 and 8. 

Satellites 
"I am still getting excellent DX on OSCAR-7B." writes 

John Branegan, and during the first week in October. he 
worked KORZ in Boulder. Colorado. about 4350 miles 
and very close to 7Bs limit. "OSCAR-8 is still going well," 
says John. "I had five transatlantic QSOs in ten days." A 
weather satellite observer is now warning John when the 
auroral oval advances far enough south to interfere with 
his pictures. 

DXTV 
Stephen Haywood, Higham. Barnsley. is a keen s.w.1. 

and has now added a JVC 3050 television receiver to his 
station for DXTV work, Denis Kenneally, Co Cork, has 
already received pictures in Band I, during the sporadic-E 
season, from stations in Austria. Germany, Iceland, 
Norway and Poland on a 12in Bush portable using its own 
telescopic aerial. "From 1700 on September 18. 1 received 
weak. unidentified. periodic bursts of video from the east 
on Ch. RI, lasting an hour or so." writes Sam Faulkner, 
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Fig. 2: Programme introduction, believed to have 
originated from Bulgaria, received by Sam Faulkner at 

1650 on September 5 on Channel R1 49·75MHz 

Burton-on-Trent. "All very tantalising," says John 
Branegan, who, like me, has seen many short bursts of pic-
ture on RI during the early mornings of late September 
and early October. Although these bursts were brief I did 
catch a glimpse of a familiar Russian test card at 0639 on 
October 14. 

"During the latter half of September. I was able to log 
RTE I (Radio Telefis Eireann) in Band III on several oc-
casions", says Sam, and during the morning of the 29th he 
watched part of the Pope's visit to Ireland. Sam also sent a 
photograph of a DXTV signal, Fig. 2. which he received 
on Ch. R I on September 5. 

Band I conditions were even more tantalising during the 
early mornings of October 16 to 21 inclusive because there 
was a mixture of signals on the screen and what looked 
like several images on each one. Although the signals were 
strong, captions were out of focus. and often there were 
one or more wobbly black lines. also with images. down 
the centre of the picture. At 0825 on the 17th. I saw an an-
nouncer's face just to the left of a vertical line and an im-
age each side of it. At 0900 on the 18th a clock appeared 
from the jumble, but there were too many images to see 
the time. This was followed by a caption. from which I 
could see the letters CCCP and then an announcer became 
predominant for about two minutes. after which the 
signals and their images returned to a jumble. An extra 
letter from John Branegan says: "A lot of co-channel 
interference with several stations present at once. Azimuth 
070 to 080 degrees suggests origin in central Russia." 

Slow Scan Television 
After finding the 10m band in such good shape on Sep-

tember 22, Sam Faulkner, using a KW202 and Robot 400 
with Hitachi 9in CCTV monitor. began monitoring 
2g·6g0MHz and up to October 12. had found some 
really excellent SSTV signals coming across the Atlantic. 
During the period, Sam logged two stations from Argen-
tina, two from Canada, one from England and 20 from the 
USA, Fig. 3. On October 7. Sam received pictures from 
VE3JW who was operating the exhibition SSTV station at 
the Museum of Science and Technology in Ottawa and, 
apart from seeing the operator and his gear. there were 
pictures of some of the many people attending the 
museum. "I enjoy this side of the hobby very much", 
writes Sam, "and its rising popularity is reflected by the in-
creasing number of new calls on the bands. Between Sep-
tember 15 and October 12, Sam logged signals from DL, 
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EA, F, HB, I, JA, LA, OE, OH, OK, SM and YU on the 
20m band, proving that there are plenty of SSTV 
enthusiasts about. 

Tropospheric 
Conditions on v.hJ. were greatly improved while the at-

mospheric pressure was above 30·0in between September 
22, and October 3, reaching a maximum of 30·Sin on the 
28th. Around 0800 on September 24, 27. 30 and October 
3, I received strong signals from the Bristol Channel 
repeater GB3BC, plus at times the Kent repeater GB3KR, 
and pictures from the IBA transmitter at Lichfield Oli\ 
Channel 8, 189MHz. 

During the early evening of October I, Ken Smith 
BRS20001, Horsham, Sussex, heard several French 
broadcast stations in Band 11 and I heard them again at 
0806 on the 3rd. At 2107 on the 2nd. G4GNX worked 
F6FLB via the French repeater FZ2VHF, R5, Bolougne. 
The pressure remained low until midnight on the 16th 
when it rocketed up from 29·9in to reach 30·4in by 1800 
on the 18th and, true to form, the v.hJ. bands opened up. 
During the evening of the 18th, Ken Smith. using a Bush 
VTR 178 portable with an outside rod aerial, heard about 
seven French broadcast stations in Band 11 and I received 
strong signals through GB3BC, R6, GB3KR. R4, and pic-
tures from Lichfield. Around 2240 on the 19th, Alan 
Baker worked DD3A Wand OS7EH and at 2326 
F 1 EWP, in Chateauraux (500km) on 2m s.s.b. At 2240 on 
the 20th, Alan again worked a German station, 
DF3PR/P, on 2m s.s.b. and during the morning of the 
21st, Graham Matthews G8SAG. worked a GW from 
Horsham, Sussex, using 1 watt from a TR2300 into a 
5-element quad aerial. 

New VHF operators 
Congratulations to Gerry Cogger, Margaret Hill, John 

Trimmer and Chick Tutt on passing the RAE. They now 
have the callsigns: G8TUQ, G8TTT, G8TMX and 
G8TOZ respectively. All are active on 2m and I look 
forward to hearing more from them in the future. 

News Items 
Graham Kehily G4IBQ, has worked 40 countries on 20 

and 10m, using a K W2000A since he was licensed last 
April. Graham wants to renovate an old Hallicrafters 
Super Sky Rider, SX28 communications receiver and re-
quires a manual or technical gen, any offers please to: 
G41BQ. 59, Bradbourne Park Road, Sevenoaks, Kent. 

Before David Wakefield G8R VK. Worthing, joined the 
RAF on October 10, he took part in the RSGB 2m contest 
and worked seven countries in 2t hours including F, GJ 
and PAO. 

Plans are well in hand for the Sussex Mobile Rally to be 
held at Brighton Race Course on June 1. 1980, which will 
include demonstration and talk-in stations on the h.f., 
v.hJ. and u.hJ. bands. This venture is a joint effort of the 
Sussex radio clubs and the officers of the organising com-
mittee are G4GNX, Chairman, 08JVE. vice-Chairman, 
G8TMX, Secretary and G8TOZ, Treasurer. 

Alan Manning, Bonnyrigg, Midlothian. has recently 
joined the British Astronomical Association and is par-
ticularly interested in satellite tracking by radio and radio 
astronomy, and is constructing gear for 23 and 13cm. 

If you know of a handicapped person who could benefit 
from short-wave radio as a broadcast listener, then put 
them in touch with Handicapped Aid Programme "UK", 

Practical Wireless, January 1980 
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Fig. 3: Slow scan TV pictures received in the 10m 
band from Argentina, Canada and the USA by Sam 
.... Faulkner 

clo European OX Council, PO Box 4, St Ives, Hun-
tingdon, Cambs PE 17 4FE. The idea of HAP UK is to 
promote the hobby of short-wave radio broadcast band 
listening among the physically disabled and housebound, 
many of whom are unaware that radio can bring the world 
into their home. HAP-UK also need help with local 
organising, giving advice and installing sets and aerials 
and will be pleased to send you all details. 

Microwaves 
A microwave round table was held at the headquarters 

of the Martlesham Amateur Radio Society on September 
30. "There was an excellent lecture with talks on propaga-
tion, microwave feeds for dishes, and Moonbounce com-
plete with tape recordings of echoes from the Moon." 
writes John Tye G4BYV, Oereham, Norfolk. One of the 
outstanding features was a IOGHz receiver which was 
working and receiving signals from Mike Waiters G3JVL, 
in Hayling Island. The organisers plan to hold another 
event there next year, and hope to invite some Continental 
amateurs over. 

Stop Press 
John Branegan reports the 6 metre band wide open 

between i 526 and 1740 on October 25. Strong signals 
were heard on 50·0MHz (c.w.) and 50·IMHz (s.s.b.), in-
cluding stations W2UTH, WIXM and VE2CRA. More 
details next month. 

Bind it 
It's so easy and tidy with the Easibind 

binder to file your copies away. Each binder 
is designed to hold approximately 12 issues 
and is attractively bound and blocked with 
the PRACTICAL WIRELESS logo. Gold Letra -
set supplied for self blocking of volume 
numbers and years. 

Price £3.75 including postage. packing and 
VAT. Why not place your order now and send 
the completed coupon below with remittance 
to: I PC Magazines Ltd .. Post Sales Dept. . 
Lavington House. 25 Lavington Street. Lon -
don SE 1 OPF. 

Order form PRACTICAL WIRElESS 

I enclose P.O ./cheque value ...... 
for .... binders 
Years required ...... 
(BLOCK LETIERS PLEASE) 
Name 
Address. 

Date . 

77 
www.americanradiohistory.com



Simply ahead • • 
ILP'S NEW GENERATION OF HIGH 

I .L .P. m odular units comprise 
five powe r amplifiers, 
p re·amp whi ch i s 
com patibl e with the 
w hole ra nge , and the 
necessary powe r 
supply uni ts . The 
ampli fie rs are housed 
and sealed with in 
heatsinks all of w hich 
will stand up to 
pro lo nged w ork ing 
under m ax imum 
operati ng condi ti o ns. 

With I.L.P, performance standards and 
quality already so well established, 

any advances in I.L.P, design are 
bound to be of outstanding importance 

- and this is exactly what we 
have ach ieved in our new 

generation of modular 
units. !.L.P, professional 
design principles remain 

- the completely 
adequate heatsinks, 

_ protected sealed circuitry, 

)

- . rugged construction 
and excellent performance, 

These have stood the 
:::-c- test of time far longer 
. than normally 
". expected from 

, ,-""ordinary commercial 
'" modules, So we have 

concentrated on 
/ improvements whereby our 

products will meet even 
more stringent demands 

such, for example, as 
those revealed by vastly 

improved pick-ups, tuners, 
loudspeakers, etc., all of 

which can prove merciless to 
an indifferent amplifier system. 

I.L.P. modules are for laboratory and 
other specialised applications too . 

PRODUCTS OF THE WORLD'S FOREMOST SPECIALISTS 
IN ELECTRONIC MODULAR DESIGN 
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and staying there 
PERFORMANCE MODULAR UNITS 
HY5 PRE-AMPLlFIER 

.... --, 
1 _____ _ 

Tape 
I 
I 
I 

1 
ISIwlcl.Monosw;tch 

VALUES OF COMPONENTS FOR CONNECTING TO HY5 
Volume - 10K .1L log. 
Bass/Treble - 100K.rr.. linear. Balance - 5K.rr.. linear, 

The HY5 pre-amp is compatible with 
all I.L .P. amplifiers and p.S.U.' s. I t is 
contained wi thin a Single pack 50 x 
40 x 15 mm. and provides multi -
function eq uali sation for Magn etic / 
Ceramic/Tuner/M Ic and Aux (Tape) 
inputs, all w ith high ove rload margins. 
Active tone control circu its ; 500 mV 
out. Dis tortion at 1 KH z- 0.01 %. 
Special strips are prov ided for connec-
ting external pots and switching 
systems as required. Two HY5's 
connect easily in stereo. Wi th easy to 
follow instructions. 

£4.64 + 741' VAT 

THE POWER AMPLIFIERS 
F' 1KHz 
LOAD, Br>. ON AlL 
EXCEPT 

51020 50 100 
OUTPUT PONER·Wl.TTS RMS 

THE POWER SUPPLY UNITS 
I.L.P. Power Supply Units are 
designed specifically for use 
with our power amplifiers and 
are in two basic forms - one 
with circuit panel mounted on 
conventionally styled trans-
former, the other with torOidal 
transformer, having half the 
weight and height of con-
ventional laminated types. 

Output Dis- Minimum Power tortion Signal/ Model Power Typical Noise Supply 
R.M.S. at 1 KHz Ratio Voltage 

HY30 15W 
into 8 n 0.02% 80dB -20 -0- +20 

HY50 30W 0.02% 90dB -25 -0- +25 
into 8 n 

HY120 60W 0.01% 100dB -35 -0- +35 
into 8 n 

HY200 120W 
into 8 n 0.01% 100dB -45 -0- +45 

HY400 240W 0.01% 100dB -45 ·0 - +45 
into 4 n 

Load impedance - all models 4 - 16.1L 
Input sensitivity - all models 500 mV 
Input impedance - all models 100Kn 
Frequency response - all models 10Hz - 45Hz - 3dB 

PSU 30 

PSU 36 
PSU 50 
PSU 70 

PSU 90 

± 15V at 100ma to drive up to 
five HY5 pre-amps £4.50 +'£0.68 VAT 
forlor2HY30's £8.10+£1.22 VAT 
for 1 or 2 HY50' s £8,10 + £1.22 VAT 
with toroidal transformer for 1 or 
2 HY120's £13,61 + £2.04 VAT 
with toroidal transformer for 
1 HY200 £13.61 + £2.04 VAT 

PSU180 with toroidal transformer for 
1 HY400 or 2 x HY200 

£23.02 + £3.45 VAT 

* ALL UK. ORDERS DESPATCHED POST PAID r--------
Please supply . 

Size 
in mm 

105x50x25 

105x50x25 

114x50x85 

114x50x85 

114xl00x85 

HOW TO ORDER, USING FREEPOST SYSTEM 
Simply fill in order coupon with payment or 
credit card instructions. Post to address as . Total purchase price £. 

Weight Price + 
in gms V .A .T. 

155 £6.34 
+ 95[1 

155 £7.24 
+ £1 .09 

575 £15.20 
+ £2. 28 

575 £18.44 
+ £2.77 

1.15Kg £27 .68 
+ [4 15 

below but do not stamp envelope - we pay 
postage on all letters sent to us by readers of 

I enclose Cheque 0 Postal Orders 0 I nternational Money Order 0 

LTD. 

Please debit my Account/Barc laycard Account No. 

NAME 

ADDRESS . 

FREEPOST 1 Graham Bell House, Roper Close, 

I 
I 
I 
I 
I 

Canterbury, Kent CT2 7EP_ S' t , Igna ure . . . . . 
Telephone (0227) 54778 Telex 965780 .......... ii.ii .. ii .................................................... .. 
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UK10l LOW COST 
SUPERBOARD IN KIT FORM The Compukit U K 101 hes 

everything a one board 'superboard' should have. * Uses ultra-powerful 6502 microprocessor. * 50Hz Frame refresh for steady clear picture (U.SA 
products w ith 60Hz frame refresh always results in 
jittery displays). SEND ONLY £10.00 DEPOSIT 

TO RESERVE ONE * 4B chars by 16 lines - 1 K memory mapped video 
system providing high speed access to screen display 
enabling animated games and graphs. 

An extended monitor on cassette will be supplied 
free of charge with each kit. 

* Extensive 256 charactar set which includes full up-
per and lower case alphanumerics, Greek symbols for 
mathematical constants and numerous graphic 
characters enabling you to form almost any shape you 
desire anywhere on the screen. 

Simple Soldering due to clear and consise 
instructions compiled by Dr. T. Berk, BSc.PhD 

* BK full Microsoft Basic in ROM compatible with 
PET, APPLE SORCERER hence taking the headache out 
of programming by using simple English statements. 
Much faster than currently available personal com-
puters. 

NO EXTRAS NEEDED JUST HIT 
'RETURN' AND GO. 

* Professional 52 Key keyboard in 3 colours -
software polled meaning that all debouncing and key 
decoding done in software. 

COMPUKIT UK101 
Build, understand, and program your own 

computer for only a small outlay. 

* Video output and UHF Highgrade modulator (BMz 
Bandwidth) which connects direct to the aerial socket of 
your T.V. Channel 36 UHF. * Fully stabilised 5V power supply including 
transformer on board. 

ELENCO - 3t digit D.V.M. as nationally 
advertised. 

ONLY £219 + VAT + DEL. 
including RF Modulator & Power supply. 

* Standard KANSAS city tape interface providing 
high reliability program storage - use on any standard 
domestic tape or cassette recorder. * 4K user RAM expandable to BK on board £49 extra. * 40 line expansion interface socket on board for at-
tachment of extender card containin\1 24K RAM and 
disk controller. (Ohio Scientific compatIble). Absolutely no extras. 

ONLY £55 + VAT. + DEL 

* 6502 machine code accessible through powerful 
2 K machine code monitor on board. * High quality thru plated P.C.B. with all I.C.'s 
mounted on sockets. 

ORDER FROM :- FOR FURTHER DETAILS 
Telephone: Ware 870218 FULL CONSTRUCTION DETAILS 

IN P,E , AUG 1979 EDITION 

Contour Electronics 
23 HIGH STREET, 
STANSTEAD ABBOTTS, 
WARE, HERTFORDSHIRE 

J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln. LN2 1JF 
VHF- UHF 800 MH. FETS BF 256C . 4 for 75p. 
VHF POWER TRANSISTOR TYPE R5174 10 watt 175 MHz 13 voll . £2.SO. 
5 ASSORTED PIECES OF BLOB BOARD for £1.SO. 
VHF TRANSMITTING VARIABLE CAPACITORS 30+30pf . £2.20. 
WIRE ENDED PIN DIODES for Transmi.tt-Receive Switching . 40p each. 
PAPER CAPACITOIIS 1 Ouf 370VAC.W . 5t" x2i" x l t " • £1 .SO each. 
10X TYPE CRYSTALS BOM 3710KHz. 40M 7090KHz, 2M B010 KHz all4Op. 
1024 BIT FULLY DECODED STATIC RAM TYPE P2102 . 1:1 . 
VERNITRON FM 410.7MH. FILTERS . SOp, 3 for£l. 
E304 VHF-UHF FET at lOp, 4 for£l. 
FERRITE BEADS FX1115 at ISpdoz. 
OPTO ISOLATORS 1 L-74 with dala . SOp. 
MINIATURE 12 WAY CERAMIC TAG STRIPS • Up. 
300 to 75 ohm BALUM TRANSFORMERS . 2Op. 
elECTROLYTIC CAPCITORS 2000uf 450 V.w. 5t" x 3" 0 1:2.25. 
MULLARD POLYESTER CAPACITORS .1 uf 16Ov.w .• 0 2Opdoz. 
5 WATT to 39 NPN DARlINGTON TRANSISTOR at 3 for SOp. 
SOLDER-IN FEEDTHRU '. 6.Bpf. 3OOpf. l000pf. All2Opdoz. 
COMPRESSION TRIMMERS lOpf. 3Opf. 50pf. All at lOp each. 
R.F. CHOKES 3 U.H .. 5 U.H.. 10 U.H.. 22 U.H .. 27 U.H .. 60 U.H .. All at 7p aa. 
CERAMIC VALVEHOLDERS FOR PL504 etc .• ISp aach. 
10 AMP TWO POLE MAKE TOGGLE SWITCH . SOp. 
R.F. TRANSISTORS AF 239 . SOp, 2N 5179 . SOp, 2N 51BO . SOp, BFY 90 . SOp, 2N 
918 . 25p, MULLARD STRIPlINE BF 362 . 2Sp. 
12 VOLT MINIATURE 2 POLE CHANGE OVER RELAY . SOp. 
LEO'.O.2- Red It 15p, Green . l8p, Tll209 . 15p. 
TEXAS BRIDGES 100 PIV 1 amp 0 3Op, 200 PIV 4 amp 0 SOp. 
PLESSEY 34 WAY PLUG AND SOCKET . £1 pair. 
NON POLARISED CAPACITORS 1uf 63v.w .• lp, 4.7uf63v.w .•• lOp, 10uf63v.w .• 
w IIp. 
VARIABLE CAPACITORS 5pf . 71p, 10pf • 71p, 50+ S0pf • £1, 12S+ 12Spf • SOp, 
l00+200pf a SOp, 200+300pf " SOp, 25 +25 +25pf " 71p, 260 +250+20 +20+20pf . 71p. 
MIDGET AIRSPACED TRIMMERS 2Op! . llp each. 
10 ASSORTED PUSH BUTTON BANKS less knob. 0 1:1 .30. 
10 ASSORTED SlIDER POTENTIOMETERS . £1. 
DAU TRIMMERS 2 to 9pf. 7 to 35pf. 6 to 45pf. 8 to 125pf, 8 to 140pf. All at lip each. 
400mW UNMARKED GOOD ZENERS 3.6v. 6.8v. lOv. llv, 12v. 13v. 16v. 18v. 24v. 3Ov. 
33v. 36v. All 10 for 4Op. 
SO. OC 71 TRANSISTORS untested for 75p. 
WIRE WOUND POTENTIOMETER8 2K 2W. 10K 2W. 5K 4W. lOOK 4W. All at 2Sp ea. 
50. 1 AMP S.C.R.'. to 5 Untested for £1. 
25. 5 AMP SC.R'. Stud Mounting Untested . 75p. 
20. STUD MOUNTED 10 AMP DIODES unte .. ad 0 SOp. 
10. STUD MOUNTED 20AMP DIODES unte.tad 0 SOp. 
50. BC 107-8-9 TRANSISTORS untested 0 SOp. 

&0. PLAS;TlC NPN TRANSISTORS untested for SOp. 
50. PLASTIC PNP TRANSI8TORS untested for SOp. 
250 VOLT A .C. INPUTTRANSFORMERS 24 volt tapped at 14 volt 1 amp . £1 .30 
(PI!oP 30pl. 31H1-30 Volt 5DOmA . £1 .30 (PI!oP 3OpI. 
HIGH SPEED CMOS HEF 451BBF . 5Sp 5 for £2. 
Please add 20p fo r post and packing. unless otherwise stated. on U.K. orders under £2. 
Overseas postage charged at cost. 
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IAVAILABLE 

FIT A DIGITAL DISPLAY TO YOUR 
FRG7 OR SRX30. 

Nowl 

These un its come complete, with only three wires to connect. The F DU7 for the Yeasu FRG7 can be 
fitted in place of the KH z dial, or can be supplied fo r external use. (Pleue . taU' wbm orderina) 
The FDU3'for the SRX30 is supplied for top of the set use only. 

(Full Fittinl Inrtruedonr are ruppUed.) 

(FoU7) for FRG7 
(FoU3) for SRX30 

We also manufacture an R.T.T.Y. Converter. 
The MB6R (Receive only) and the: MB6RIT (ReceiveITransmit). 

@£44.77 
@£44.77 

We supply these units with single or double current loops for connection to teleprinter To Order. 
T.T.L,!C·MOS Logic Leve:ls and Oscilloscope Outputs are provided. Dimensions (84X304X210). 

(MB6R Double or single current) @ 77.96 
(MB6R/T Double or single current) @ £83.25 

(An Units are fuJly Guaranteed. and come complete:) 
{No extras 

(All prices inclusive of postage and V.A.T.) 
(Pay ment by P.O .• Cheque or Access) 

B. BROOKES ELECTRONICS. 69 Leicester Street. 
NORWICH NR2 20Z. ENGLAND. ' 

Tel: 0603-24573. 

CASH & CARRY PRICES 
SHORT-WAVE RECEIVERS 

SONY-ICF 6700. 5 band. General coverage. Digital readout. 
B/ I spkr. and ant. £198.00 
SONY-ICF 6800. 31 band. Dual conversion. Crystal 
synthesizer. Digital. Fet balanced mixer. Tuned RF pre-
selector £318.00 
NATIONAL DR26. 6 band portable receiver. Digital read-out. 
Preselector £159.00 
NATIONAL DR48. 11 band communication RX. Digital. 2 
speed tuning. Rugged steel cabinet £270.00 
GRUNDIG 3400 PROFESSIONAL SATIELlTE. Latest model of 
this famous receiver. Superb audio. £ to be announced. 

Established over 50 years on good service. 
G3ST PARK ELECTRIC G8HGE 
211 Streatham Road, Mitcham, Surray 0 1-648 6201 
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ambit 
INTERNATIONAL 

IT'5 HAPPEnnED' AIiAln I • 
THE PART THREE [ATAlOIiUE 15 PUBLISHED 
& WE HAVE mOVED TO BIIiIiER PREmiSES. 

Ye-s: ,it's ,here :It last - the all, new Part Three Clul loguc . Fun for all the fami ly. and the lI sl1 :t1 lI pdatl' Oil ;111 I I1.i 1 j ... Il t'\ \ . \" (Inil\\ h ill' .H!!I 
eXC1!lIlg 111 the, world of Radio and COlll lllunica ti ons. A big sec ti on Oil frequency sy nthesis rO\'l',rill g 111\I:U,II::1'.1 tltlll' p, 1'1 ' ':j, t1 ll1lli l';tliOll 
quality tr:lIlSllllttcr sys tems. More new products lh:11l (' vcr - RADIO CONTROL parts. crys tal fi lter.), cc r:1I111 l' ti l lt" "'. IlI r :111 .. ! \: ., ' H' \\ 

of TOKO CFS H low temperature coefficicnt types for IQ.7M Hz. Details on Hew rtldiu ICs . inc..'hl(ling Ihe t ilt ' C·,', I, . !! 11'1lk,l ldH' 
with 84dO signal III noise. a nd adjus table muting th reshold . Radio control ICs - nnd an updated version of till' 1\ ( \1 t.-1· -'" dl:lllilt'l ! \ 1 I l ' I'l..' i\l'l" -

now wi th an Am b it designed sc reened front cnd . wi th :?7M Hz certllnic bandpass filter. LCD 11[111('1 clock ' time r l!l'ldllk<.; • rl :·" ih.', II:.' ... 1 :11111 I w .... 1 leD 
p'an.1 DVM yel lonly £.19.45 eJch + VAT!. Ihe new 5 decade resolulion DFM3 for LW /HF/V HF wilh LeD n·"d"", TI,,' l li \11> ''1 ,10 11 " " " ·"·<"111 
display 10 10k Hz resoluti on on VHF, 1kHz on SW. A 1kHz HF synthesiser with fivc ICs - th l' i .... t'ndk .. , . (, \ '1 \ n !.JI ' ''p '. td Ih,' 1111\\ . 

Pos t publica tion price is 60p (inc PP e te). TllC prev ious two sec tions arc a ls o required for :1 ('olllpk' ll' picllI H" 1':11'\" ! " d l l' Il. li l \ 11.l t: 1.50 
And don 't miss ou r spot the gibhon contest. loge lhc r with a quiz to sce if you call spo t the 
circuit diagram o f o ne of our competitor's tuner.;. ( :1< Yes. \\ 1," ... ,i ll I,' 1]"11 11,,\\ 1" ! 

r------------------, .------------- --.-.. --- -.--... - ---
Updated RCME FM radio control RX kit DOES YOUR ONE GLOW GREEN IN THE . 

8 Channel RC receiver (FM) 
Single IC RF / IF/ Detector 
Single I C ri ecoder 

Our DFM4 does, since it uses a vacuum fiU Of eSO!I"' I fo' dlrel: t (," ·ldo'.I! 
of MW/LW/ FM. Basically the sanlt' as (h p DFM?. {LeO \/f.<IWI"' ; £74 <1,) ' .1' {".; v t\ r l 

Transfo rmer with all necessary wlnd mgs fo r . r:t In ': V L\ r 
27MHz ceramic filte r input 
FET A F stage with double 
tuned band pass filter 
Dual ceramic filter IF 
Based on RCM&E FM sys tem 
Best quality S LM servo 
connecto r block 
ONL Y £16 .10 inc VAT Ikitl 

(includes new SL M caseI 

New se ries of radio modules in fu ll y screened cans' 

Th ere is a danger - when advertizing in some 
magazines - that because we do not find 
space to list everything we sell in every ad., 
that some readers fo rget about h a lf the ranges 
we stock. So to summarize the general ranges: 
TOKO Chokes, coils for AM / FM/SW/ 

MPX, Audio fi lters elc 
Filters: Ceramic for AM / FM, 
LC fo r FM , MPX elc. 
Polyvaricons 
ICs for radio. clock LSI , radio 
control, MPX decode rs etc 

Micro metals Dust iron cores for toroids 
for resonant and EMI filters 
To roid mounts 

Hitachi Radio /audio/ mpx linear ICs 
lOOW MOSFETs. small signal 
FETs. MOSFETs and bipolar 

Not illustrated here· but also now avai lilbl,! is th e DrNlG. Th: ', ,', " II;)Cd.pn l;t ll\l,: . ,'nl 
version of our immense ly popul ar DFMJ (LCD )' He::oluj,o l , h 'i OUH , I v J lu 
J9.999MHz, and 10k Hz to 200.00MH z+; all st.lndard I : "'1,:. 10 /rv1 H,' ' H I .. IU' ltv.o,!'J{: 1 

are available vi a diode programming. t....=======================--::..-=- .. - ----=::.-=::-:::.::.:. ...... :=:.. 

5 tun lld CirCUit . With tnl ,"I .... ' I" " " \;':: ' 1", :1, ';1, !J("i/J :1', ' 1 
output, MOSFET HF st.1U!' r:!£ " iJ' ' ,, ' i' ,'If,,,, (/ , ', ,, ', \ ' 'l :h'. 
-9dBm 3td a t rllll mtp. ICf' IH \"If ""1;' (1 ' . :::1) ,,,r 'li.' rJ1\1 

91 1225 FM IF striP Wilh ,1!1 !1 ' 0d {.on:· hr !h t, rP ' , It l l1 " 1 
All types use aO - rlB SI N H,t .. , k 1-: . ''',11\: ' " '(<1"' .;. ... ' ,t". " ,.' 1'" 
OUlpUU 10 / s tgnal lellel " " d C""!'" 1 1" :.> IF p·C""I, · :,"ot 
'A' Dua l linll;)1 Ilh a10c eel" " uc ! ,II!! I S . ... t h :>"iUSF" , 11\\ ' 

prc .unp anrl a 3'0 n.II ''' .... · ' l It." ""'1. ['C ' :1 11'1 ri ' 0 .. ,,1 
tuned FM dct'!Clor S I .' <1" r. 219!"' ." ,:: 'j l\T ,b,,," 

' 8 ' Dua l ClIramte Itlte rs. ' :" 'cd : ,"If'. !O' ji ,\ ',, 'I' \.' 1\ r 
(All 'A' ser,es uflI ls ,lIe Itp ..... ,.! . . ) HJI',"";T' ';' :,11'. 1 .' I, ,' '" ... , -rj-lOl 

91072 AM RADIO TUN ER MODULE5 DC TU Nfl.' 
and DC SWITCHED Allall <lblc Fr.bru;jry '80 
All include buff tl rcd LO ouIP! \I, " ,,",C h ''''' 'L<l1 I'" ',Itet I r DKU ,;F Mu l 
' ·10v bi as. 5vll lch mCj I;,¥ i, (r, 
A MW/ LW (15 0 t o .,qr, .' •. , . , :, ".,,1,11111': ' 11 .' 
8 As ' A' but il150 tllc\ud u,y M': J ,. ' ':\W.1. '·'PH_, I·". 

SW1 ,. 1.8 to 4 MHl :;Vl? S H , ; 

C With hoth SW 
Pr ices ·one 011 INC V/\ T 
'A' £14 .43 'B' Cl S 'H) ( 1 '::'1) '( [1 ; ' (;1>\ 1 ,'iJ''':' '. ) f .} 

.. w;t h 
And the following groups of products from a a olle ·chqJ a[lswr--r to 1l10<;t d!gdal lrt.!qllency 
broad range of SOurces: display needs l'ln(\ modules} 
Se m iconductors - specializing in radio devices , an_cl fr f)Il' le ;Hli n g 
Plessey S L 1600, EUR O PE 's best selection o f manufacturers, fe!f1te lod!' . '.idflt) l1 \ felt lte beads 
AM / FM and communications devices. Power and a range r: ' -{s ta l :-- '0 1 'itdP d ilr!r 
MOS FETs. WO RLD's LOWEST NOISE AUD IO and both AM '"111 r- M ,a<i i(, 1:0111' 01 .It 27M Hl. 
small signal transistors , BAR graph LED drivers Trimmer 
for lin ear and log . METERS a new riJJ10£:! uf linear 
CD4000 series CMOS, TTL/ LPSNT TL , stand a rd types, plus lll,inY h ll V U. illl 
linears (741 , 30 1, 3080 etc). MPUs, memories . types of t Ul1I n fj !l1(lic ;Jt a n 
Small signal transistors from AEG BC237 /B/9 SOCKETS · cl ntHN :anQ'; !h"t a rp. bt:ticl quality 
families etc. (1000 off BC239C 5 .2p ea) than Tex as !o ....... orof:\e . ye; fH1 U!(i 
LE Ds : AEG 3mm/5mm round, 2.5x5mm flat , (, .: .. mpl elc lu t " 
,ed , grcem, orange , yellow. The best prices for tune rs, il udll:' i ,1/ c,1I0 11 . 
you will find for qua li ty products. SW ITCHES co mplete low r:o'> t DIY 
MOSFETs for RF signal p'rocessinq, including fOI" pU!ihh;!ttrll1 kcyho"!1tl 
the BF960 UHF device. and 3SK5 1 for VHF. DOUBLE 
Varic<ip diodes for 17 :1 capacity ratio tuni ng :;;..1;;.''':.:.'' ;;.1)':.:.'' __ _ 

OUR LATE ST MOV ING EXPERIENCE At las t, we have moved to the address below Th ere IS CiH :,. , C'I ! ',' " )J )/ II ; ... hl n'l \.'1;, 

North Service Road (an extenSion o f Nort h ROctu Avenue, entrance opposite the Bren twood Fire St ;HHJI1 I 1>1 d ' l p': ':-' 'r: I' 1 " t-ilJh 
{alongside 117 High Street }, The new building is six times bigger than Ollr Gresham Road offIces , ,me! we . .'I 11 be l'I --t(, ;!l n q ;1, .Ci: sil les 
counter in the fullness of l ime. NEW TELEPHONE NUMBER (0277 ) 230909, T ELE X NUMBER (as be fo'·.,) ::'-e ·:nu there' 

- 200 north 5erui[e Road, BrentwDDd, E55l!H.-
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Our computer has already 
selected thousands of ou r 
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 postage) 

IT'S A GOOD DEAL BETTER FROM ElECTROVAlUE 

82 

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

5% on orders, list value 
£10 or more 

1 0% on orders list value 
£25 or more. 

Not applicable on Access or 
Barclaycard purchase orders. 

• We stabilise prices. 
by keeping to our printed 
price lists which appear but 
three or four limes a year. 

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

• We pay postage in U.K. • 
on C.W.D. orders list va lue £5 

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

or over. (f under, add 30p 
handling charge. 

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

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 Bumage Lane, Bumage, Manchester M19 1NA 
Phone: (061) 432 4945. 

MAIL ORDER DEPT. 

CRESCENT RADIO LTD 
1 ST. MICHAELS TERRACE. WOOD GREEN. 

LONDON N224SJ. 01-8883206 

.. FlI ... • 

3 KILOWATT PSYCHEDELIC 
LlOHTCONTROLUNIT 
1 OOOW lighting per channel. max, 

PUSH BUTTON HEADS OR TAILS 
Compl.t. kit and full instructions suppli.d. 

A 3 channel sound to light unit housed in a 
robu st metal case, w ith a sensit ivity control 
for each channel i.e. Bass, middle and treble. 
Full instructions make this unit easy to con-
nect to your present amplifier. 

5% VAT. 
A pocket gam •. • asy to build and 9roat to play. 
KIT PRICE = £5 ·25 + 15% VAT. Post freo. CR. 4110. DESOLOERING PUMP 

• ..... r _ _ _ ............... '.. 75 OHM 
21" (57mml LOUDSPEAKER BARGAIN 

This over popular many proiect loudspeaker. 
Onl"( ""il. Itocu Iut. lOp + 15" VAT " ch. 

High suction pump with automatic eJec-
tion. Knurled. anti corrosive casing. Tatton 
nozzle. 

U.S.A.COAXIALCONNECTOR 
... : .. Standard co8xisl male plug 

PL259 
. - Price lOp + 15%VAT 

CR. LV1 . 12v DRILL 
£12·00p. 
+ I 5% VAT 

PlI. STABILIZED ..a. 
POWEIISUPPLY 

BRITISH MADE 'Versadrill" , 12 volts DC. 
Compact battery operated power tool. suf-
ficiently powerful 10 perform all the 
operations associated with 240v drills. 
Dlmensions:- 1S0 x SOmm (dia.) 

240v AC input: Outputs :- 3 . 6, 7.5 and 9 
volts DC at maximum 400 ma . Three 
switches:- On-Off. Polarity Reversing and 
Voltage Change. Regulated to supply exact 

C.11!O-·KEYNECTOR· MAINS 
CONNECTOR 

/ / 
Essential eQuipment for the 

ches. hobby bench. the 'Keynec-
OnlvO + I 5% VAT. tor provides Quick. efficient . 

and safe tempora ry mains 
connection. MOBILE G$0PHONE 
£8·25 + 15% VAT 

For all outdoor P.A. Work. I50K ohma. On-
off switch and volume control. Complete 
with curly lead. Incorpora tes uniQue built-in 
unwanted noise rejection mechanism. 
Price=t9 + 15%VAT. 

FOOTSWITCH C.338 
25Ov. 5 amp. Non-slip 
base. Lead with 2 ·Smm 
plug. Body dims:- 88 x 66 
x 2Smm. 
£3.75 • 15% VAT 

r!I' . ' . . ' , 
post free I Please add VAT. u shown. 
S.A.E. with all enQuiries p'eass. ':4.. 

Personal callers welcome at : 21 Green Len •• , Palmers Gre.n N13. 
Also 13 South Mall, Edmonton Green, Edmonton. 

A. S. COOPER 
RADIO REPAIRS 

11a Kingsholm Road, Gloucester GL1 3AY 
Tel: DAY (Glos.) 422259 NIGHT (Glos.) 27223 ... CLEARANCE SALE 

Capacitors and Trimmers - all Ceramic. 
All must go. All at £1 .00 per pack. 

2 
3 
4 

5 
6 
7 
8 
9 
10 

11 

08 
DD 
DD 
DD 
DD 

DD 
DD 
DD 
DD 
DD 
DD 
DD 

Please tick box and number required. 
Trimmers 0·5 to 5 pt PC mount 

Trimmers 2·0 to 2 ·5 pt PC mount 
Trimmers 3·5 to 13 pt PC mount 
Trimmers 4·5 to 20 pt PC mount 

10 per pack 

15 per pack 
15 per pack 
15 per pack 

Next 6 boxes fixed pf values, all 25 per pack. 
Circle required pt value. 

0 ·5. 2 ·0. 2·7, 3·3, 3·9. 4 ·0. 4·7 , 6 ·8. 12 ·0 , 15·0 
18, 20. 25, 27, 30. 33. 36, 40. 47.50 
60,68, 75, 82.220. 240.250. 300. 330. 360 
400, 560, 620, 750, 820. 2 ·2k 
2 ·5k. 2 · 7k, 3 ·0k. 3·5k. 4 ·0k. 4 · 7k 
7pt, 8pt tab type disc 

Packs ot 100 
1 k pt leadless disc 

Buy any 10 packs and get one Bumper Pack of mixed values FREE. 
Cut out and order today while stocks last. 

P & P Orders up to £5 add 30p. Orders £5 to £10 add 50p. Orders over 
£10 free . UK ONLY. 

Overseas enquiries very welcome. SAE with enquiries only. 
Name ..... ...................... ..... ..... ..... ... .. ......... .. .............. ....... ........ ..... .... .. .......... . 
Address ... .. .. ........ ..... ... ....... .................... .. ... ........... .. ......... ...... ........ ... .... . 

.. ........... ..... ...... ................. ...... .... Post Code .. .................. .................... .......... . 

Practical Wireless , January 1980 
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RST VALVE MAIL ORDER CO. 
CLIMAX HOUSE, FALLSBROOK ROAD, 
LONDON SW16 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS BCY72 0·15 BF194 0 ·10 BZX6 1 0 ·21 OA70 
.n I OCS2 0 -74 Z5271 0 ·26 2N697 0 ·29 

BCZ11 1·72 BF1 95 0 ·10 Series OA79 0·35 OCSJ 0 ·74 l527S 0 ·65 2N69S 0 ·35 
B01'5 0 ·52 BF1 9G 0·12 BZVB8 0 ·15 OASl 0·35 oCB4 0 ·74 ZTX107 0·13 2N705 1·38 

AAl19 0 . 12

1 

A5Y26 0 .46

1 

BC159 0·12 B0121 1.50 BF197 0 ·' 4 DABS 0·35 OC122 ' .73 ZTX10S 0 ·12 2N706 0·17 
AAY30 0 ·31 A5Y2 7 0 ·46 BC167 0.14 S0123 '.50 SF200 0·3' Series OA90 0·09 OC123 2 ·02 ZTXl09 0·14 2N70S 0 ·23 
AAY32 0·48 A5Z15 1·44 SC170 0 ·13 S0 124 1 ·50 BF224 0 ·23 CR51 /40 0 ·69 OA91 0·09 OC139 2·59 ZTX300 0 ·14 2N930 0 ·30 
MZ13 0·21 ASZ16 1·44 BC171 0 ·12 S013 1 0·40 SF244 0 ·32 CRS3/40 0 ·86 OA95 0 .09 \ OC140 3 .16 ZTX301 0 ·15 2Nl1Jl 0·30 AA215 0·J9 ASZ17 1·44 BC172 0 ·12 Sol32 0·44 BF257 0 ·28 CR53/60 1·04 0A200 0 ·10 OC141 3 ·74 ZTXJ02 0 ·17 2NllJ2 0 ·30 AAZ1 7 O·J, ASZ20 i BCl73 0 ·14 B0 135 0·39 SF25S O·JO GEX66 1-73 0A202 0 · 10 OC170 1-15 ZTX30J 0 ·20 2N1302 0 ·40 
AC 107 0 ·69 ASZ21 SC177 0 ·17 B0136 0·J9 SF259 0 ·37 GEX54 1 2-02 0A211 1.15 OC171 1 -15 ZTX304 0 ·22 2N1303 0·40 
AC125 0·23 AUll0 1·96 I SC17S 0 ·1 6 B0137 0·40 SF336 0 ·35 GJ3M 0 ·88 0AZ200 1.15 OC200 1.73 ZTX311 0 ·14 2N1304 0 ·52 
AC126 0 ·23 AU'13 1·96 I BC179 0 ·1 8 B013S 0 ·46 BF33 7 0·35 GJ5M 0·88 0AZ201 1·15 OC201 2·02 ZTXJ14 0 ·23 2N1305 0 ·52 
AC1 27 0·23 AUY1 Q SC1S2 0 ·13 0 .49 SF33S 0 ·36 OC202 2·02 ZTX500 0 -15 2N1306 0 ·58 

. I SC1S3 0 ·12 B0139 GM037St 2·02 0AZ206 1 ·15 OC20J 2-02 ZTX501 0 -16 2N1307 0 ·58 AC 12S 0·23 SA145 S0140 0·51 BFS21 4 ·55 K5100A 0 ·52 OAZ207 1·15 AC14 1 0·29 SA14S 0 ·15 BC1S4 0·13 S0144 2 ·30 BFS2S 2·56 0·92 OC16 2 ·30 OC204 2·88 ZTX502 0·18 2N130S 0 ·63 AC14 I K 0·40 BA154 0.10 BC212 0 ·15 B01S1 1·28 SFS6 1 0 ·23 MJEJ70 1-35 OC20 2 ·88 OC205 2 ·88 ZTX503 0 ·20 2N1309 0 ·63 AC142 0 ·23 BA155 0·'2 SC213 0·'4 B01S2 1 ·36 SFS9S 0 ·23 MJE371 0 ·71 OC206 2 ·88 ZTX504 0 ·23 2N1613 0·29 AC142K 0 ·35 SA156 0 ·10 BC214 0 ·17 B0237 0 ·46 BFW10 0.74 OC22 2 ·88 OC207 2 ·02 ZTX531 0 ·23 2N1671 1.73 AC176 I BAW62 0 ·06 BC237 0 ·10 S02 3S 0 ·63 SFW11 0 ·74 MJE520 0 ·60 OC23 3 ·16 OCP71 1·44 ZTX550 0 ·18 2N lS93 0 ·29 AC1S7 BAX13 0 ·07 BC23S 0 ·14 SOX 10 '·05 SFXS4 0 ·25 MJE521 0·63 UC24 3·45 ORP12 lN914 0·06 2N2147 2 ·02 AC1SS 0 ·23 SAX16 0 ·10 9C301 0 ·38 SOXJ2 2 ·30 SFXS5 0 ·26 MJE2955 1·44 OC25 1·05 R200SB 2·02 lN916 0·08 2N214S 1·89 ACY17 0 ·9S BC107 0 · '4 BC303 0·38 SDY20 ' ·44 BFXS7 0 ·24 MJE3055 0 .86 OC26 ' ·04 R2009 lN40Dl 0 ·07 2N221S 0 ·29 ACY1S 0·92 BC10S 0 ·14 BC3D7 0 ·12 BOY60 1·72 SFXSS 0·24 MPF102 0 ·35 OC2S 2 ·30 R2010B 2 ·02 lN4002 0 ·07 2N2219 0 ·28 ACY19 OS6 SC 109 0 ·15 BC30S 0 ·12 SF115 0 .29 BFY50 0·30 MPF103 0 ·35 OC29 2 ·30 T1C44 0 ·35 lN4003 0 ·08 2N2220 0 ·21 ACY20 0 ·80 BAllJ 0 ·14 SC327 0 ·23 SF1 52 0·2' SFY51 0 ·30 MPF104 0 ·35 oCl5 1.73 Tl C2260 1·38 lN4004 0 ·08 0 ·21 ACY21 0 ·S6 BCl 14 0 ·15 BC32S 0 ·21 BF153 0 ·23 SFY52 0 ·30 OC36 1·73 Tl L209 0·23 lN4005 0 ·09 2N 2222 0 ·21 ACY39 1·72 Be ll S 0 · '6 Se337 0·21 SF154 0 ·20 BFY64 0·30 MPF105 0 ·35 OC41 0.92 TtP29A 0 ·47 lN4006 0 -09 2N222J 3 ·16 A0149 0 ·80 SC 11 6 0 ·17 BC33S 0 ·20 SF159 0 ·26 1 ·44 
MPSA06 0·28 OC42 0 ·88 TtP30A 0-48 lN4007 0 -10 2N236S 0 ·20 BFY90 MP5A56 0·30 A0161 0 ·52 BC l I 7 0·20 BCY30 1 ·15 BF160 0 ·18 BSX 19 0 ·24 MP5UOl 0 ·41 OC43 2 -59 Tt P31A 0·51 lN4009 0 -07 2N2369A 0 ·24 A0162 0 ·52 BCllS 0·12 SCY31 1.15 BF167 0·23 BSX20 0·23 MPSU06 0 ·53 OC44 0 .69 TtP32A 0·55 lN414B 0·07 2N24S4 0 ·23 

AF 106 0 ·52 BC1 25 0 ·18 SCY32 ' ·15 SF173 0 ·23 S5X2 1 0 ·23 MP5U56 0·56 OC45 0 ·63 TtP33A 0 ·79 lN5400 0 ·15 2N2646 0 ·63 
AF 11 4 0 ·86 BC 126 0 ·23 SCY33 1·04 BF177 0 ·28 ST106 1·44 OC71 0 ·63 TtP34A 0 ·84 lN5401 0 ·'5 2N2904 0 ·29 
AF11 5 0 ·86 BC135 0 ·16 SCY34 1·04 BF 17S 0 ·28 STY79/400R NE555 0 ·52 OC72 0 .63 TtP41A 0 ·72 lS44 0 ·05 2N2905 0 ·29 
AFl16 0 ·86 BC136 0 ·17 I BCY39 3·45 BF179 0 ·29 3 ·67 NKT401 2 ·30 OC73 1-15 TlP42A 0 ·81 15920 0·08 2N2906 0 ·24 
A F1 17 0 ·86 SC131 0 ·17 BCY4Q '·15 BF 1S0 0 ·35 BU205 2 ·02 NKT403 1·99 OC74 0 ·74 TlP2955 0 -77 15921 0 ·08 2N2 907 0·24 
AF139 0 ·46 BC147 0 ·10 I BCY42 0 ·29 BFl SI 0 ·35 BU206 2 ·59 NKT404 1.99 OC75 0 ·74 Tl P3055 0 ·64 2G301 1 ·15 2N2924 0 ·24 
AF 1S6 . ' ·38 I BC 14S 0 ·09 I BCY43 0 ·29 SFl S2 0 ·35 SU20S 2 ·30 OA5 ' ·09 OC76 0·63 Tt 543 0 ·52 2G302 ' ·15 2N2925 0·25 
AF239 . 0·52 . 9C149 0·10 I BCY5S 0 ·18 BFl S3 0 ·29 SY100 0 ·52 OA7 0 .63

1 
OC77 1·38 ZS140 0 ·29 2G306 1·27 2N2926 0 ·16 

AFZl I 3·'6 I BC157 0 ·10 BCY70 0 ·17 SFl S4 0 ·29 SY126 I OA10 0 ·74 OCSl 0 ·74 Z5170 0 ·24 2N404 1 ·15 2N3053 0 ·29 
AFZ12 3·16 SCl SS 0 ·09 BCY71 0 ·20 BF185 0 .29 SY127 0A47 0·16 OCS1Z ' ·38 Z517S 0 ·62 2N696 0 ·29 2N3054 0·58 

o 

ALVES EL33 4 ·02 N78 10·35 PLS2 1·38 UCCS4 1.26 6-30L2 1·79 6c07A 4 ·14 6L6GT 2·24 12AU7 0·S3 
EL34 OA2 1·78 PLS3 2·55 UCCS5 1·38 6AB7 1 ·73 6BR7 4 ·60 6L6GC 2·24 12AV6 2·30 
IThorn) 2 ·53 OB2 1 ·44 PLS4 1·24 UCFSO 1·32 6AC7 1·61 6BRS 2 ·02 6L7 2 ·30 12AV7 3 ·98 

A231 1·26 ECC83 1·01 EL34 1Mullardl OC3 2 ·20 PL504/ 500 UCH42 1·38 6AF4A 1·84 6B57 4·60 6N2P 1·21 12AX7 1·01 
CB L3 1 2 ·30 ECCS4 1·36 2·57 0 0 3 2 ·20 1·61 UCH81 2·67 6AG7 2 ·30 6BW6 4 ·60 6N3P 1·21 12AY7 5·24 
CL33 2 ·30 ECC85 1·38 H41 1·44 Ol4 1·84 PL50S 2·07 UCL82 1·20 6AH6 5 ·52 6BW7 1-75 6N7 1.73 12B4A 3 ·50 
CY31 1 ·15 ECCSS 2·0 7 EL42 2 ·02 PCB6 1·61 PL509 3 ·45 UCLB3 1·66 6AK5 3 ·98 6BX7GT 5·70 6P25 4·14 12BA6 2 ·42 

ECC9 1 8 ·72 H81 1·26 PC88 1·61 PL519 3 ·73 UF41 1·15 6AK6 2·81 6BZ6 2 ·62 607 2·53 12BE6 2 ·55 AF91 0·46 ECC 1S9 1·90 ELS4 1·15 PC97 1·3B PLSOl 1 ·27 UFSO 1·66 6AlS 1·01 6C4 1-01 6R7 2 ·07 12BH7 1·29 OAF96 1·15 ECFSO 1·24 ElS6 2 .48 PC900 1 ·38 PlS02 3·40 UFSS 1·66 6AM4 2·85 6CB6A 2_88 65A7 1 ·67 12BY7 3 ·01 OF91 0 .46 ECFS2 1·3S H9 1 7 ·44 PCCS4 1 ·15 PY33 0.92 UFB9 1.66 6AMS 4 .43 6C06GA 5·64 65C7 1·73 12El B·17 OF96 1·15 ECHJ5 Z·30 El95 1·51 PCCSS 1 ·38 PY81 0 ·81 Ul41 2-88 6AM6 2 .07 6CG7 2·55 65F7 1.84 19H. 28.75 OK91 1·21 EC H42 1·32 El360 6 ·32 PCCS9 1·58 PY82 1·01 UlB4 1·38 6AN5 6·12 6CH6 7·48 65H7 1·73 30C15 1·84 OK92 1·44 ECH81 1 ·38 EM34 5·75 PCC189 1·61 PYS3 2·07 UMSO 1·15 6ANSA 3·80 6Cl6 4·12 65J7 1 ·84 30C17 1·84 OK96 1·26 ECHS3 1·44 EMSO ' ·26 PCFSO '·15 PYBS ' ·0' UY41 1·44 6A05 ' ·10 6CW4 8 ·33 65K7 1·50 30C1S '·84 Ol92 ' ·26 ECHS4 ' ·47 EMSl ' · 15 PCFS2 ' · '5 PY500A 2·07 UYS5 ' ·20 6AR5 1 ·84 602 1·01 65l70T 3 ·08 30F5 1·93 OL94 ' ·38 EClB2 ' · '5 EMB4 ' · '5 PCF86 1·84 PYSOO 0 ·97 Z803U 9 ·09 6A56 6·42 60K6 2 ·59 65N7GT 1·84 30FLt 12 ' ·28 Ol96 ' ·26 EClBJ ' ·73 EMS5 ' ·44 PCFB7 ' ·84 PYSO l 0·97 lS3GT 2·58 6ASTGA 7 .76 60068 4 .49 6507 , .50 JOF1l2 2 ·07 OYB6!7 0 ·73 EC LS6 , ·38 EMS7 ' ·73 PCF200 2 ·82 00V02-6 1 R5 ' ·21 6AT6 0 ·98 6EAS 3-31 65R7 '·73 30F1l4 ' ·84 OYS02 0 ·96 EF37A 4 ·02 EN91 2 ·94 PCF201 2 ·45 '3·'6 155 0 ·46 6AU5G7 4 ·8' 6E8S 2·44 6557 2·07 30Lt ' · '5 
80CC 9·27 EF39 3 · '6 EY51 2 ·02 PCFSOl '·84 00V03- 10 lT4 0-46 6AU6 '·24 6EW6 ' .73 6U5G 2·30 J01l5 2 ·07 
ASCSO ' ·38 EF40 ' ·32 EYS6 0·96 PCFS02 I ·S2 5·44 2A515 , 1-50 6AV5GA 4·35 6F6 2·02 6US 0 ·92 J01l 7 2 ·07 
AF42 ' ·44 EF41 ' ·38 El40 1·44 PCFS05 1·84 00V03-20A 2021 2 ·94 6AV6 0 ·98 6F23 1·84 6U8A 3·24 30P4 ' ·06 
AFSOl 2 ·02 EF42 2 ·30 El41 1·44 PCFS06 1·84 20·13 3A5 1·55 6AX5GT 3 -57 6F28 1·33 6V6GT 1·84 JOP19 1·38 
S41 2 ·30 EF50 1·73 ElSO 0 ·96 PCFSOS 1·84 00V06-40A 3CX100A5 687 1 -73 6H2N 1·21 6X4 1 .38 30Pll 1·52 
S91 ' ·01 EF80 0 ·92 EZ61 0 ·96 PClS2 1·15 40·25 -- 23.00 6BS 2 ·02 6H3N 1·21 6X5GT 0 -97 30P1l 3 2·07 
BC33 2 ·02 EFB3 2 ·02 EZ90 ' ·38 PClS3 ' ·82 R 17 1·89 354 1·26 6BA6 1· '5 6H6 1·73 7B7 1·96 30P1l4 1·93 
BC41 ' ·44 EFB5 0 ·92 GZ32 1·44 PClB4 1·15 R19 1·38 4CX250B 6BA7 5·89 6J4 6 ·10 7C5 2 ·02 30P1l5 2 ·07 
BCSl 1·26 EFS6 1·74 GZ33 4 -60 PCl65 1·24 R20 1·66 28·53 6BA8A 4·31 6J6 6·21 7C6 1-44 35W4 0 ·69 
BC90 0 ·97" EFS9 1·84 Gl34 2·18 PClS6 '·24 U18-20 2·88 5R4GY 2 ·30 6BC4 4 .27 6J7 9·04 7H7 2 -30 50C5 0 ·81 
SFSO 0 ·58 EF91 2 ·07 KT6 i 4·02 PClS05/80 U25 ' ·33 5U4G 4 ·35 6BE6 1-24 6K4N 1 ·44 7R7 1.73 S5A2 2 · '9 
BFS3 ' ·44 EF92 6·03 KT66 7 ·18 1·24 U26 1·66 5U4GB 2·60 6BH6 ' .75 6K6GT 1 ·50 757 2·59 90AG 9 ·15 

EBF89 0·97 EF9S ' ·44 KTBB 9·20 P0500 4·24 UAB CBO '·44 5V4G 1·75 6BJ6 1 ·24 6K7 ' ·73 7Y4 1·84 90AV 9 ,'5 
EBl31 2·88 EFl B3 0·92 KTW61 2 ·02 PFL200 2 ·07 UAF42 1·44 5Y3GT 0 ·98 6BK4 4·84 6KS 2 ·02 7Z4 2.13 90Cl 2 ·24 
ECC40 '·44 EF184 0 ·96 KTW62 2·02 Pl36 1·38 UB41 1·44 513 1·73 6Bl6 97.25 6K06 7·08 12AT6 1·38 90CG 15·73 
ECC81 1 ·01 EH90 ' ·61 KTW63 2 ·02 Pl81 1·38 UBC41 1 ·73 5Z4G 1·75 68l7GT 4·44 6l6G 2·88 12A17 1-01 90CV 15 ·30 
ECCS2 0 ·82 H32 1·73 MU 14 1·73 PlS1A 1·38 UBFS9 1·3S 5Z4GT 1·75 6BN6 1·89 6l6GA 1·73 12AU6 2 ·83 92AG 9· 15 

v 

INTEGRATED CIRCUITS 7454 0 ·21 749 1 0·92 74 11S 1·15 74144 2·88 74173 1·61 74196 1·38 TSA530 2 ·28 
7460 0·21 7492 0 ·69 74119 1 ·73 74145 1·04 74174 1·73 74197 1·26 TBA5400 
7470 0 ·40 7493 0·69 74120 0 -95 74147 2 ·30 74175 1-04 7419S 2 -59 2·65 

7400' 0 ·18 74 12 0·30 74 32 0 ·35 7472 0 ·38 7494 0·92 74121 0 ·46 7414S 2 ·02 74176 1 .26 74199 2-59 TBA5500 
7401 0 ·18 7413 0·37 7433 0 ·41 7473 0·41 7495 0 ·83 74 122 0 -69 74150 1·84 7417S 1 ·44 76013N 2 -02 3 ·70 
7402 0·'8 74 16 0 ·37 7437 0 ·37 74 74 0 ·46 7496 0·92 74123 1·15 74151 0·97 74179 1·44 lM309K 1·7:3 TSA560CO 
7403 0 ·18 74 17 0 ·37 743S 0 ·37 7475 0 ·62 74125 0·63 3·70 7497 3 ·45 74154 2 ·02 741S0 1·32 TM570 2·65 7404 0 ·20 7420 0·20 7440 0 ·21 7476 0 ·46 74 100 1.73 74126 0·63 74155 0 ·97 TAA6305 TSA673 2 ·52 
7405 0·1S 7422 0 ·7.3 7441AN 0.97 74S0 0 ·6J 7412S 0 ·69 74190 1 ·73 4·02 TSA700 1·75 
7406 0·46 74 23 0·37 7442 0 .S3 74S2 0 ·86 74 107 0 ·52 74132 0 ·81 74156 0 ·97 74191 1 -73 TAA700 4·50 TBA7200 
7407 0 ·46 7425 0· 35 7447AN ' .04 74S3 1 ·04 74109 0·81 74 136 0 ·63 74157 0 ·86 74192 1 ·55 TBA4S00 2·65 
740S 0·23 7427 0 ·35 7450 0 ·21 74S4 1 ·1 5 74110 0 ·5S 741 41 0 ·92 74159 2·42 74193 1·55 2 . '2 TSA7500 
7409 0 ·23 742S 0 ·49 7451 0 ·21 74S6 0 ·40 74111 0·81 74142 2·65 74170 2 ·65 74194 1 ·44 TBA5200 2·3S 
7410 0 · 18 7430 0 ·20 74 53 0 ·21 7490 0·60 74 "6 2·02 74143 2 .88 74172 5·06 74195 1·15 2·65 TSASOO 1·38 

JRPI' 40 ·25 REFERENCE BOOKS BASES CRT'S 3WPl 23·00 VCR5 17S- 11·50 
5ADPl 40 ·25 VCR517C' 1'·50 BPl First Book of Transistor Equivalents &: Substitutes • B7G un skirted 0 · 17 ICP31 3 5 ·65 SBP'· " ·50 3WPI 23·00 SP2 Handbook of Radio. TV and Industrial &. Transmitting Tube and Valve Equiva lents 87G skirted 0 ·35 2AP1' 9· 78 5CPI' 11 ·50 Tubo Bases Price on BP7 Radio and Electrical Colour Codes &. Data Chart B9A unskirted 0·17 2BP 1' 10·35 5CP1A 46·00 Applica tion 

SP" Practical Transistor Novelty Circuits B9Askirted 0 ·35 3SP l 9 ·20 5FP 15A 17·25 Surplus SP14 Second Book of Transistor Equivalent & Substitutes NUVISTOR 0 ·S6 30Pl ' 5· 75 5UP7 16 .10 BP40 Oigitall.C. Equivalents & Pin Connections Int Octal 0 ·29 3EG ,. 8·05 OG7-5 28·75 Mu-Motal BP41 linear I.C. Equivalents & Pin Connections Loctal 0 ·63 3FP7 6·90 OG7-J2 41·40 Screens 3 ·45 201 Practical Transistorised Novelties for HI-FI Enthusiasts 8 pin OIL 0 ·17 3G PI 6 ·90 OH3-91 35·65 202 14pin DIL 0 ·17 3JPI' 9·20 OH7 - 11 78·20 211 16pin OIL 0 ·20 3JP2 ' 9 .20 VCR97 " '3·80 22 7 Beginners Guide to building Electronic Projects Va lve screeninQ cans 3JP7 ' '1·50 VCR1 3S' 11 ·50 22S 0 ·35 3KPr · 17·2 5 VCR13SA' 14·38 Essential Theory for the Electronics HobbYlst 
VC R1 39A' 9·20 Many more available - send SA.E. for list 
VC:R517A" 11 ·50 Postage & Packing = 1 book 0 · 18 ... 0 ·05 each additional 

2N3055 0 ·8' 
2N3440 0 ·69 
2N3441 0 ·92 
2N3442 ' ·26 
2N3614 1·73 
2N3702 0 ·13 
2N3703 0 ·15 
2N3704 0 ·15 
2N3705 0 .15 
2N3706 0 · '5 
2N3707 0 · '5 
2NJ708 0 · '2 
2N3709 0 ·'5 
2N3710 0 ·12 
2NJ 7 11 0·12 
2NJ77 1 2 ·02 
2NJ772 2 ·30 
2N3773 3 ·45 
2N3S19 0·4' 
2N3S20 0 ·52 
2N3S23 0 ·63 
2N3S66 0 ·S3 
2N3904 0·15 
2N3905 0 .15 
2N3906 0 · 15 
2N405S 0.'6 
2N4059 0.'2 
2N4060 0 ·14 
2N4061 0 ·14 
2N4062 0 ·'5 
2N4 124 0 .17 
2N4126 0 ·17 
2N42S6 0 ·23 
2N42 SS 0·25 
2N42S9 0 ·28 
2N5457 0 ·40 
2N545S 0·40 
2N5459 0 ·40 

92AV 
95Al 
150B2 
150B3 
150C2 
150C4 
211 
72 3AB 
S07 
S1 1A 
S12A 
S1 3 
833A 
B66A 
B72A 
93 1A 
2050 
5642 
5654 
5651 
5670 
5S14A 
60S0 
6146A 
6146S 
6159 
6973 
7586 

9·1 
5·9 
2·7 
5 ·0 
1·7 
2 ·1 
6 ·9 

40·2 
2 ·3 
9 ·7 
9 ·6 

36·8 
86·2 

6 ·6 
15·8 
14·0 

8 · 
6 ·0 
4·0 
2·0 
5·2 
4·8 
7·8 
5 ·8 
6 ·4 
9·1 
4 ·0 

13 ·0 

5 
8 
6 
6 
3 
9 o 
5 o 
8 o o 
5 , 
1 
8 

75S7 

00 
5 
5 
7 
9 
1 
8 
9 
2 
8 
5 
9 
4 
3 
3 
1 

22·5 
786S 4 ·5 
S068 6 ·3 
S1 36 2 ·6 
4CX 250B 

5·7 
Tested 

elC equipment. 

TBA920 3 ·34 
TBA9200 

3 ·34 
TBA9900 

3 ·34 
'-CA2 700 

3·34 
TCA760A 

1·59 

0 ·60 
0 ·60 
0 ·25 
0 .40 
1·10 
2 ·50 
2 ·75 
0 ·35 
' ·00 
0 ·95 
'·25 
1.25 

Term. of bu. ino .. : ewo. pottage and packing valv • • and 30p per order. CRTt £1.00. Price ruling at time 
of d •• patch. Account facilitie. availabl. to approved compe;nl •• with minimum order cheru. £10. Cerriege and pecking £1 
on crodit order •. Oyer 10,000 type. of valv •• , tut... and HmiCOnductOr. in .tock. 

Telephone 01-677 2424 
Telex 946708 

QUOTATIONS fOR ANY TYPE NOT LISTED SAE . All PRICES INCLUDE VAT. E_& O_E_ 
OPEN TO CALLERS MONDAY-FRIDAY 9.m-5pm. CLOSED WHEN GOING TO PRESS 
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SUPERSOUND 13 HI·FI MONO AMPLIFIER 
A superb solid state audio ampli-

fier. Brand ' new components 
throughout. 5 silicon tran· 

sistors plus 2 power output 
transistors in push-Dull. 

Full wa\'c rectification . 
Output approx. I J 
watts r .m.s . into 8 
ohms. Frequency re-
sponse 12Hz 30KHz ± 
3db. Fully integrated 

Ofe-amnlifier stage with 
separate \ l)iume Bass hODst anJ Treble cul control s 
Suitable for X-15 ohm speakers. Input for ceramic or 
crystal carlrid§,!c. Sensitivity approx. 40mV for full 
output. Supplied ready huill and tested . with knobs. 
escutcheon panel. input and output plugs. Overall 
size 3" high " 6" wide . 7)" deen. AC ZOO ·Z50V. 
PRICE £18.40, P. & P. £1 ·20. 
HARVERSONIC MODEL P.A. 
TWO ZERO 

MAINS OPERATED SOLID STATE 
AM /FM TUNER 

200: 240V Mains oper-
ated Solid State FM A M 
Stereo Tuner. 
M.W. A.M. 540 .. 1605 
KHz VHF /FM SS-IOR 
MH z. 
Built-in Ferrite rod aerial 
for M .W. Full AFC and 
AGC on AM and FM. 
Stereo Beaco n Lamp 

IndiL:a hll. Huih in Prc-amps with variable output 
voltage adjustable by pre-set control. Max o /P Vohage 
600m lv RMS into 20K. Simulated Teak finish cabinet. 
Will match all1Jost any amplifier. Sile sr", 4"h --: 
9! "d approx. 
LIMITED NUMBER ONLY at £29.00 + £1·50 P. & P. 

10/14 WATT HI-FI AMPLIFIER 
KIT 

STEREO DECODER MK.I\ 

HARVERSONIC SUPERSOUND 
10 ! 10 STEREO AMPLIFIER KIT 
A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14 
transis tors including Silicon Transi stors in the first five 
stages on each channel resulting in even lower noise 
level with improved sensitivity. Integral pre-amp with 
Bass. Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge-instructions in-
cluded. Output stage for any speakers from 8 to 15 
ohms. Compact design. all pans supplied 
drilled metalwork. high Quality ready drilled printed 
circuit board with component identification clearly 
marked. smart brushed anodised aluminium front 
panel with matching knobs. wire. solder. nllts. bolls-
no extras to buy. Simple step step instructions 
enable any constructor to build a n amplifier 10 be 
proud of. Brief specification: P0w;:r outpUI: 14 watts 
r.m. s. per channel into 5 ohms. Frequency response: 
± lull .. lO.OOO Hz Sensitivity: better than 80mV into 
I M 0: Full power bandwidth: ± lull IZ .. 15.000 Hz. 
Bass boost approx . to ± I :!dB. Treble cut approx. 10 
- 16d8. Nega tive feedback I RdB over main amp. 
Power reQuirements 35 v. at I · 0 amp. 
OveraJl Size l2"w . : 8"d. 2i"h. 

detailed 7 page construction manual and parts 
list free with kit or send 25p plus large S.A.E. 
AMPLIFIER KIT .. . . £14·9S P. & P. SOp 
{Magnetic JnPut components 33p extra) 
POWER PACK KIT £6·20 P. & P. 95p 
CABINET £6·20 P. & P. 95p 
SPECIAL £2S·80 if aD 3 Items 
ordered at time plus £, ·2S p. & p. 

Full after sales service 
Also avail. ready built and tested £32·20, P. & P. £1 ·50. 

HARVERSONIC STEREO 44 

1---------------------; SIZE 1+" x 2.5/ 16" x +" ready built. Pre·aligned and tested for 10· 
16V neg. earth operation. Can be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be filled if required. Full details and 
instructions supplied. £7.00 plus 20p P. & P. Stereo beacon light if 
required 40p extra. 

A solid state stereo amplifier chassis. with an output of 
3-4 watts per channel into 8 ohm speakers. Using the 
latest high technology integrated circuit amplifiers with 
built in short term thermal overload protection. All 
components including rectifier smoothing capacitor. 
fuse. tone control. volume controls. 2 pin din speaker 
sockets & 5 pin din tapc rcc. /play socket are mounted on 
the printed circuit panel. size approx. 9' 2r 1" 
ma:\: , uepth. Supplied bra nu new & tested. with knobs. 
brushed anodised aluminium 2 way escutcheon (to allow 
the amplifier to be mounted horizontally or vertically) at 
only £10·40 plus SOp P. & P. Mains transfonner with an 
output of 17v alc at 500m/a can be supplied at £2·IS + 
40p P. & P. if required. Full connection details su lied. 

" POLY WAFER .. TYPE. WIDE I{ANGE 
ELECTRO .. DYNAMIC SPEAKER 
Size 1I r 14 f! .N deep. 190i. Powcr 
handling 20W r.m.s. (40\V peak) . Impedance 8 ohm 
only. Response 40Hz-20kHz. Can be mounted o n 
ceilings. walls. doors. under tables. etc .. and used with 
or without baffle. Send S.A.E. for full details. 

tr8 60Hz 
20KHz £6·30. 
P. "& P. (one 65p. two 75p). 

STEREO PRE .. AMP. Sens. lmV in for 
All prices and specifications correct at time of press and 
subject to alteration wilhout nolicC'. 

100mV out. 15 to 35V neg. earth. Equ. ± IdB from 
20Hz to 20KHz. Input impedance 47K. Si/.c I 
2t" x t" H. 0.20 + 20p P. & P. 

VYNAIR & REXINE SPEAKERS & CABINET FABRICS app. 
54 in. wide. Our price £2·30 yd. length. P. & P. SOp per yd. (min. J 

S.A.E. for samples. 
PLEASE NOTE: P. & P. CHARGES QUOTED 
APPLY TO U.K. ONLY. SEND SAE WITH ALL 
ENQUIRIES. 

84 

A Conference and Exhibition to 
help you come to terms with the 

Second Industrial Revolution 

at the WEMBLEY CONFERENCE CENTRE I ;"- 1 
JANUARY30·FEBRUARY 1 from 9.30 am each da y l 

CONFERENCE SESSIONS enable vou to sha re the 
experience of experts in the micro'technology field 

A BUYERS' FORUM helps you 10 establish 
effective criteria for select ion of goods and 
services. 

A PROFESSIONAL DEVELOPMENT SEMINAR 
introduces managers to the use of microprocessors 
in business and industry. 

AN EXHIBITION where you can talk personally 
with the suppliers of microtechnology products 
and services. 
Admission to the exhibition is free. You may book 
in on the sjXlt for conference sessions. or obtain 
further details of fees and a booking form from: 

1Y\ICResvswl\S 
CONFERENCE Room 821. Oor5el House. Slamford Street . IAmdon. SE I nLU. 

T.M.P. 
ELECTRONIC SUPPLIES 

SPECIALISING IN AMATEUR RADIO SUPPLIES 
Full range of Y AESU MUSEN equipment in stock with SMC 2 Year 
guarantee, also secondhand receivers, transceivers & accessories. 
North Wales Appointed distnDutor for Jaybeam. 
UK distributor for Amidon Toroidal Cores/Micrometals & Microwave 
Filter Co Inc who produce the W2AU antenna balun and many other 
antenna accessories. 
We can in short, supply anything you want to start in the amateur radio 
hobby or improve your existing station. 
For full stock list and prices please send a stamped addressed envelope to 
the address below or if in the area call in the shop and have a look around. 

Britannia Stores, Leeswood; Nr. Mold, Clwyd, CH7 4SD 
Telephone: Pontybodkin 846 STD 035 287 

Open daily 9.30-5.00 Early closing Tues & Sat Ipm. 

SUPER SPOT DISCO SYSTEM 1 
* Sound Sequencer units in metal cases * * Bulgin 8 way sockets * Fused & Suppressed * 

BA Triacs * 600W max per channel * 
3 channel built & tested 
4 channel built & tested 

£26.95 
£29.95 

More than 4 channels built to order. 
System 2 full set ups see previous adverts. 
Multiposition surface mounting E.S. 
Spotholders £3.25 
3 Spots on a bank £14.60 
for each additional spot add £3.45 
Send S.A.E. for lists. 

Prices inciude VAT, P.&P. & Guarantee. 

NOBLE ELECTRONICS (PW) 
26 Uoyd Street, Altrincham, Ch •• hlr. WA14 2DE. 
Till: 061-9414510 Trade enquiries welcome 
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BIMENCLOSURES 
ALL METAL BIMCASES 

Red , Grey or Orange 14swg 
Aluminium remOllable top 

Orange, Blue, Black or 
Grey ABS body in· 
corporates 1.8mm pcb 
gu ides. stand·off bosses 

and bottom covers. 18 swg , :.. in base with 4 BIMFEET 
_ black mild steel chassis with 
- . fixing support brackets. 

supplied. lmm Grey Aluminium 
panel si ts recessed with fixing screws 

into integral brass bushes. , BIM 3000 
1250x167.5x68,5mm) 
£15.52 

ALL METAL BIMCONSOLES 

BIM 1005 1161 x 96 x 58mm) £2.48 
BIM 10061215 x 130 x 75mm) £3.48 

All aluminium, 2 piece desk consoles with Colour Code Top Panel Base 
her 150 or 300 sloping fronts, sit on A Off White Blue 

4 self·adhesive non·slip rubber feet . B Sand Green 
Ventilation slots in base and rear C Satin Black Gold 
panel for excellent cooling, See latest cata logue for new styles and sizes 

150 Sloping Panel 300 Sloping Panel 
BIM7151 1102x140x51 [28Jmm) BIM73011102x140x76[28Jmm) 
BIM7152 1165x 140x51 [28J mm) BIM7302 1165x 140x76[28 J mm) 
BIM7153 1165x216x51 [28J mm) BIM7303 1165x 183x 102 [28J mm) 
BIM7154 1165x211x76[33J mm) BIM 7304 1254x 140x76[28 J mm) 
BIM7155 1254x211x76[33J mm) BIM7305 1254x 183x 102 [28] mm) 
BIM7156 1254x287x76[33J mm) BIM7306 1254x259x 102 [28J mm} 
BIM7157 1356x211x76[33J mm) BIM7307 1356x 183x102 [28J mm) 
BI M7158 1356x287x76 [33J mm) BI M 7308 1356x259x 102 [28J mm) 

ABS & DIECAST BIMBOXES 

£11.36 
£12.28 
£13.43 
£14.83 
£16.36 
£17.71 
£18.83 
£19.92 

6 sizes in ABS or Diecast Aluminium ABS moulded in Orange, Blue, 
Black or Grey . Diecast Aluminium in Grey Hammertone or Natural. All ' 
boxes incorporate 1.8mm pcb gu ides, stand -o ff supports in base and have 

T.I PURPOSE BIM .. BOXES 
Orange, Blue, B lack or 

• Grey ABS WIth lmm 
Grey Aluminium 

_ ." .... - recessed front cover 
held by screws into 

---..-........ Integral brass bushes. 
- l.8mm pcb guides incorpora· 

ted and 4 BIMFEET supplied 

BIM 4003 185x56x28.5mm) 
BIM 4004 1111x71x41.5mm) 
BIM 4005 1161x96x52.5mml 

£1.34 
£1.84 
£2.48 

LOW PROFILE BIMCONSOLES 
Orange, Blue, Black or 
Grey ABS body has 
ventilation slots as well 
as 1 ,8mm pet> gu ides 
and stand·off bosses in 
base. Double angle 
recessed front panel 
with 4 fi)(ing screws 
into i\!tegral brass 
bushes. 4 BIMFEET 
supplied, 

BIM 6005 1143 x 105 x 55.5 [31.5J mm) 
BIM 6006 1143 x 170 x 55.5 [31.5J mm) 
BIM 6007 1214 x 170 x 82.0 [31 .5 1 mm) 

Orange, Blue, Black or Grey ABS fitting flanged lids held by screws into integral brass bushes lABS) 
or tapped holes (Diecast!. body accepts full or Y1 size 

EUROCARD BIMCONSOLES 

base for direct fixing. 1.8mm 
l1oox50x25mm) 
1112x62x31mm) 
1120x65x40mm) 
1150x80x50mm) 
1 190x 110x60mm) 

ABS 
N / A 
BIM2002 / 12 
BIM2003/13 
BIM2004/14 
BIM2005/15 
BIM2006/16 

£1,09 
£1 ,27 
£1.51 
£1.72 
£2 .69 

Diecast 
BIM5001 / 11 
BIM5002/12 
BIM5003/13 
BIM5004/14 
BIM5005!15 
BIM5006/16 

Hammertone 
£1.54 
£1.66 
£2,24 
£2.81 
£3.19 
£4.94 

Also available in Grey Polysty rene with no slots and se lf -tapping 
BIM 2007117 1112x61x31mm) £1.06 

BIMTOOLS +BIMACCESSORIES 
MAINS BIMDRILLS 

Natural 
£1.23 
£1.32 
£1,70 
£2 .11 
£2 .72 
£3.96 

Small, powerful 240V hand drill complete with 2 metres of cable and 
2 pin DIN plug. Accepts all tools with 1 mm, 2mm or .125" d ia. shanks 
Drills brass, steel, aluminium and pcb's . Under 250g, off load speed 
7500 rem . Oranoe ABS, impact , fully insulated body with integral 
on/off switch £11.21 

Mains Accessory Kit 1 includes 1 mm, 2mm, .125" twist drills, 5 bu rrs 
and 2.4mm collet £2 .64 

Mains Kit 2 includes Mains BIMDRI LL as above, 20 assorted drills, mops, burrs, grinding 
wheels and mounted points, 1 mm, 2mm', 2.4mm and .125" co llets. Comr1ete in trans· 
parent case measuring 230x 130x58mm £23.57 

BIMDAPTORS 
Allows pcb 's to be flat mounted sandwich fashion in 
BIMBOXES, BIMCONSOLES, and all other enclosures 
having 1.5mm wide vertical guide slots. One plastic 
BIMOAPTOR on each corner of pcbls) enables 
assembly to be simply slid into place. 54mm long, 10 
slots on 5mm spacing and can be simply snipped off 
to length . £1.15 per pack of 25, 

BIMFEET 
11 mm dia . 3mm high, grey rubber self·adhesive enclosure feet 
£0.81 per pack of 24. 

12 VOLT BIMDRILLS 
2 small, powerful drills easily hand held or used with lathe/stand "daptor 
I ntegral on/off switch and 1 metre cab le. 
Mini BIMDRILL with 3 collets up to 2.4mm dia . £ 8.62 
Major BIMDRILL with 4 collets up to 3mm dia. £14.49 

Accessory Kits 1 have appropriate drills and collets as above plus 20 assorted 
tools. Mini Kit 1 - £16,10, Major Kit 1 - £20.70. Accessory Kits 2 have appro-

priate drills, collets plus 40 tools and mains·12V dc adaptor. Mini Kit 2 - £36.22, 
Major Kit 2 - £41.97. Accessory Kits 3 as appropriate Kits 2 plus standllathe unit. 
Mini Kit 3 - £48.30, Major Kit 3 - £54,05 . 

BIMPUMPS BIMIRONS 2 all metal desolder· 
ing tools provide high Type 30 General Purpose 

suction power and have er- 27 watt iron with long life , 
easily replaceable screw J,1f1.. rapid change e lement, 
in Teflon tips. Primed ,',' . screwo. n tiP.'. st.ain less ste.el 

and released by thumb ( , shaft and clip o n hook. Styled 
operation with in-built safe- handle WIth neon. £4.37 

tv ·guard and anti·recoil Type M3 PreciSion 17 watt !fan, 
BIMPUMP Major 1180mm longl:£8.51 'quick change tiP. Iona life 

... - Eurocards, with bosses in the 

I .___ wide pcb guides incorporated 
'.i and 4 BIMFEET supplied, 1mm 
, Grey aluminium lid sits flush with body 

top and held by 4 screws into integral brass bushes. 

BIM 8005 1169x127x70[45J mm) £4 .71 
BIM 8007 1243x187x103[66J mml £6.70 

OIL 
COMPATIBLE 
BIMBOARDS 

Accept all sizes 
14·50 pin) of 01 L IC 
packages as well as 
resistors. diodes, 
capacitors and LE Ds. 
Integral Bus Strips 
up each side for 
power lines and 
Component Support 
Bracket for holding 
lamps, sw itches and 
fuses etc, Available 
as single or mu It iple 

units, the latter mounted on 1.5mm thick 
black aluminium back plate which stand on 
non slip ru bber feet and have 4 screvv 
terminals for incoming power _ 

BlivlBOARD 1 has 550 sockets, multiple units 
util is ing 2,3 and 4 BIMBOARDS Incorporate 
11 00, 1650 and 2200 sockets, all on 2.5mm 
10.1 '· 1 mat " x. 

BIMBOARD 1 £ 8,22 
BIMBOARD 2 £19.98 
BIMBOARD 3 £29.06 
BIMBOARD 4 £38,13 

DESIGNER PROTOTYPING SYSTEM 
1, 2, or 3 BIMBOARDS mounted on BIM 6007 
BIMCONSOLE with Integral Power Supply 
1±5 to ± 15Vdc @ 100mA and fixed +5Vdc @ lA) 
All O / P's fully isolated . Short circuit and fast fold 
ba ck pro tect ion . Power rails brought out to cable 
c lam ps that accept wire o r 4mm plug. 

BIMPUMP Minor 1150mm I ) £7.24 element , styled handle with clip on hook . £4.71 .. 
www.americanradiohistory.com



U.K. RETURN OF POST MAIL ORDER SERVICE a/so WORLDWIDE EXPORT SERVICE 
BAKER "STAR-SOUND" SPEAKERS Post 

(1.60 
'Group 100-12' ' Group 45-12"Group 100- 15' 

£29 £15 
Bar 1600m 4orBor 16 0hm 8 or 16 ohm 

BAKER LOUDSPEAKER, 12INCH. 60 WATT. 
GROUP 50/ 12. 4 OR 8 OR 16 OHM HIG H POWER 

QUALJTY £23 
MA SS iv E CERAMI C MAGNET 
WITH ALUMINIUM PRESEN CE CENTRE DOME 

4CHANNEL TRANSISTOR MONOMIXER 
Add musical highlights a nd sound effects to 
recordings. Will mix Microphone. records. tape and 
tuner with separate contro ls into single output. 9 volt 
baue'Yope,.ted. £7.50 
Two channel stereo version £9. 

HEATING ELEMENTS WAFER THIN 

tor Heaters. etc. Must be clamped between two sheets of 
metal or similar. All POST PAID - Discounts for Quantify 

ON LY 40p EACH IFOUR FOR £1 ·501 

MINI MODULE BAFFLE KIT Post ( I. 
EMI 15 x B-iin. 3-way l oudspeaker System 
Sin. Bass Sin. Middle 3in Tweeter with 3-way Crossover 
& Ready CUI Baffle. Full assembly instruct ions 
supplied. Respo nse = 60 to 20000 c.P.S . 12 wall 
RMS. 8 ohms. (10·95 per kit. Two k its (20 . 
Suitable Bookshelf Cabinet n .1O each. Post (1.60. 

NEW BSR SINGLE PLAYER £24·50 
Model P 182 3-speeds flared aluminium turntable . 
··S· · shaped arm. cuein9. device. ste reo ceramic cartridge 

£20.00 

BAKER 150 WATT 
ALL PURPOSE 
TRANSISTOR 
MIXER AMPLIFIER 

-:-:--, , bakar_ 
1 t , I .. - ": -:::- 9 
0000_.' ._ 

Ideal fo r Groups. Oisco, P.A. and M usical ,nstruments . .:l rnpUIS 
speech and music 4 way mill.ing. 3 se para te outputs 
MUlch ing 4/8/16 ohm, a.c. Mains 240V 
Separlte treble and bus controll 
100 vollilne model C1'oxtra. 

£85 

0 '''Q' ", ':' I 
1 41 • , • • 'I (I • •• • 

, , • • , , , {, 1 I O. • ••• 0 '0 

IDEAL FOR DISCOS,GROUPS, PUBLlCA OORESS 
Two inputs with v.olum e controls . Masl er treble bo.lsS <H.ld 
volume controls. SUitable for all loudspeakers. £85 . Pas I l 1. DO 

R.C .S. SOUND TO LIG HT OISPLAY M K 11 
Complete kit 01 parts wl tn R.e S pr l11tej c :rC ud 11 ,. ,<:: 
l OOOW ell,tllll!:b \'VIII I)!ll' ral.· frrllll 20l).!'\' ""HI " 

'>(l liJl,!: CABINE T e xl r ,! t J KI1 £18 .00 

R.C.S.10WATT AMPLIFEll KIT 
This kit is suitable for record players. Tape play t; .. 
guitars. el ec tron ic instrum ents or small P4 
systems.Two versions are available . The mOllO ki t uses 
13 semiconducto rs. The stereo kit (,ses 22 
ductors. Both kits have pr inted front panel and volunH:. 
bass and treble controls. Spec. IOW output into 8 
ohms 7W into 150hms. Response 20c.s IQ 30Kc.s 
Input 1 OOM.V. high imp. Size 9i . 3 . 2 in. A. C ma ins 
operated. 

£12,50 £ 20 
Easy 10 bu ild. Fun instructions supplied 

LOW VOLTAGE ELECTROLYTICS 
1. 2 . 4 , 5. 8 . 16. 25. 30. 50. 100. 2000l F 1 5V 10p. 500mF 
12V 1Sp; 25V 2Op; 50V 30p. 1000m F 12V 17p; 25\/ 35p ; 
50V 47p; 100V 2000mF 25V 42p. 2500mF 

2'5"v 
75p; 35V BSp. 5600mF 76V £1 ·75. I 200mF 76V 

HIGH VOLTAGE ELE CTROLYTICS 
61 350v 22p 8·8 " 50V SOp 50·50300\' 501' 

16/350V 30p 8 · 16 ·450V 50p 3:'· ] ],l50\ 75p 
32, 500V 75p 16· t6 450V 50p 10Q ·I:)0'7J5v 65J} 
50/500V (1.20 32·32 350V SOp 150· :'U(l l .' JSv 70p 
MANY OTHERS IN STOCK 50 - 50 "50/3 50V 90p 

14 3-rin. £5. 

: ': £3 . 
la· 131 3111.£6. 18· 3in. £6. 
hl, ·, .1 1' ) 1 I" , rHr ! '11'1 k!>. tdPf' dp •. k·, et e POS t £1.60 

RC S. LOW VOL TAG E ST ABILISED " £2,95 
POWE R PACK K ITS . Post 400. 
1\11 Pdll$ 1I1Sli uctl0l1S W IIII Zenf: r d lo(l e prlnt.ed c ircuil. 
It:c( itll)/S ,HI(I c:lll lbl t: woulld miJlIlS tr ansfo rm er Input 200 
240\1 tU. Oulpu( vpilt1fJ')S ,wiJi li1tJle 6 or 7 .. 5 or 9 0 1 12V 

C 11;1 lU i OOmu. 01 :ess S!.::e 3 2)· 1 Please state 
Vu l!"9l: 

RECORD OEC I< REPLAC EMENT MOTORS POST ( I. 
G.Hriirll :W :'5 . 5300. 300(0 £5.50. (i ,mald S?25 C6. 50 . BSA C129. 
':: 14 1 P I B2 fS.50. BSM P 128. Mf'GO £6 .50 . BSR l apt< deck mOlar 
TD2 £6.50 

MAINS TR AN SFORMERS .'l . 1"'" IC " ,.,", ,. 
'") " ) m"" t, , iJ.. £ 3 ·45 
0 il J ""'A, b J'J 1 l'. ' A £4·60 
C. lOt.. ! 2a ..,j.. "I • f> ) ... (to. l: ,,3\1 2A C8.50 

::ZUo.' ."",A ;; ..:'1 lA £2.50 
HE,),) 1\1 P, ,\NS ti 31.' 3A £2 ; aU1)) t2 ·2'O 
'if HAc r· ! ;:JP05f L ·J .'. V() L • !. -'1 1 ".,p.,o C • p,,' ,> ,, ' 
. ... , 4 ' ! e :. , .' .. .lncl JOv £6·00 

£8·00 
.;.. ': h· , . . :' ' b '6 7 . " 30.. :0(. "-' £'9·50 

• '" ' 2 :6 'S ,">{; ;. l..: k ' 0 48 I)r, £ 12·50 
' .h 6 fI .,. If, 111 .'0 24 1(, it; 40 4(j flu £16·00 
. e I U ..... ;" (2· 5-0 12V IO nfTlr. [1·30 12V 300rnA [ 1.50 . 

. 2 .' C1 .75 . . U)'J 2 :. litDD.·\1 1l'v 0 ' 30V £3 .50. 
' ,.1 -:l 11.1\ .' .\ £3 . . 1 '\ £3 .50. jl)'. j4v 2A C T £4 
., . 1 liv bt. n 1. 12 ·0 12 \ "2 iil11LJ C3. 50. 25·0·25V 2 amp f'.50. 
20 C :;. OV 1.\ [3 50. JOV I; .l. £3 .30. 20V lA Cl. 
9'.' 3 ,,,,':' £3. 50. f;QV .. 0'.' :.>OV 1 A £4. 
3.' G 3:": l ' ;;, £ 11 . 'j\ :,Or, t, r 1.50, 30V 2 ""'P £3.50 

rHAr .. I 15VI0230'.' u']30Vto 11 5V 
. £7; f8; ·:oow £9 ; 50('\W fl0 . 
C H.\iH,r R I ';,V. SFOIlM!:RS .. 1 ::!OQI250V for 6 or 12v 
1;,l £4.25 . .i.,.,.p £7.25. 
FULL v',h\VE efl+DGE CHM'.GEH RE c rIFIEAS . 6 Of 12VoulpulS 

12V I;-A 3&p. 

BLAN K A.LUMI N IUM CH.ASS tS. i8 s...., 9 2 l 'n s,Oes . 6 . 4 in 
95p; M .• (,, " (1 _40 , If" :1 .... ( l .S5 ; 14 • g,rl £ 1 .90; 1 6 . 6111 
£1.B5. 1; • .\ '" £1.20 ; i6 ,10111 £ 2. 20, 12.S,n £1 .10. 
A LUMINIU M PA N ELS. 18 ., W Ij li • 411, 24p; 8 ... 6 ,n 38p; 
In , i," 549 : 17 • f"1II ' SOp ; I] • Sin 70p; 16 1)111 70p; 

2Op. 
ALUM INIUM BOXES. MAN Y OT HER SIZES IN BTOCK 

3in 

THE ·· INSTt.NT · 9UlK TAPE ERASER 
, .. ·.,D,,· ' 0' .. ........ " . '. " n'1 •• " /0" • • 

4"': £ 7.50 
Head demugnet isor only . £5 .00. 

RADIO COMPONENT SPECIALISTS 337 WH ITEHORSE ROAD, CROYDON, U ,K, 
Minimum po.t 30p. Acc" ••• nd B.rcl.YCllrd S.m. dliy d •• patch R.dio Book •• nd Components Usta 20p Opon 9-6 Sat. 9-5 (C losed W adn osdDY all day ). Tal. 01-684 1665 

Audio's 
GrOUTing Edge 

The AUDIO AMATEUR Magazlne,the USA's 54-80-page 
quarterly now in its tenth year, is dedicated to the in-
terests of the do-it-yourself audiophile , TAA' s tested ar-
ticles range from simple peak overload indicators to 40W 
class A amplifiers to hand-made electrostatic speakers 
with their own hybrid power amps which drive the 
panels directly from output tube plates, Heil type 
drivers, transmission lines, modular mixers, equipment 
modifications, new IC designs , preamps developed at 
the Berkeley (Calif ,) Space Sciences Lab are all part of 
this journal of fresh audio ideas, 
-Fm in ;0;;; 8 u b • cri b e 
card authorization payable to The Audio Amlteur and send I now on • 
to TAA, Dept 029 Leazings, Leafield , Oxford OX8 5PG . I •• tl.f.ctlon 
D. Enter my subscription to TAA for one year/foud gu.r.nt.ed 

Issues for £4 .00· I b I ° I want to know more. I enclose 75p + 25p I ••• 
postage for a sample copy of TAA, or .end for. 

o Send your free prospectus. FREE 
Name de.crlptl.,e 

Street 

Town County ____ _ 
Post Code ____ _ 

'Nole: these rales lor U.K. only . 

folder. 
• Rates for areas oulside the 
U. K. available Irom Ihe 
head oNlce: 
TAA, P.O. Box 176, 
Peterborough NH 03458 
USA ----------------------------... 
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QUALITY REEL TO 
REEl & CASSETTE TAPE HEADS +MECHANISMS 

REMOTE O PERATION T AP E 
T RAN SPOR T MECHAN ISM 

FOR D IGITA L OR AUD IO. 

THIS BRITISH MADE CASS ETTE 
TRA NSPORT HAS GIV EN 

IN DUSTRY A GREA T COST 
SAVINGS OVER 
COMPA RABL E FOREIGN 

IMPORTS A ND IS NOW BEI NG 
MAD E GENE RALL Y AVA ILAB LE . 

CAN BE SUPP LI ED WITH TAPE FAIL! 
END DE TECTION . SEARCH , AND FA ST 
ERASE . SO L ENOID CONT ROL PROVIDES 

FUL L Y REMO TE OPERAT ION 

WRIT E N OW F O R FU LL DETAILS 
BASI C PR ICE £60.30 I NC. VAT. 

POPULAR UNIVERSAL CASSETTE TAP E HEADS 
81 2· 01 Mono Ptdyhack . [1.89 
B 12·02 MOrlo . [4 .02 
B24 ·01 PlJ'{ !J ildl fJ.3Q 
B24· 02 .. ........ £G.61i 
B24·07 Slc!eu RIP. (O ol ll y . ... 0 .B7 
C42RPU20 SII'Ir. o SfNDUST nI p .. [9.26 
C42Rf'l E:;Ul SIP-reu combllll.'!l 

f"llP t ....... , .... [10.93 

C4211PH04 GLASS FERR ITE RIP ... £11.60 
C<12HPS18 Sl""'1I TWIN GA P Rt p ............. £25.21 
E 12·09 ... . . .... ..... £ 1.B5 
B22·02 T Will 't': tr ac k RIP ........ .................. £ 5.97 
C44RPIlO] Irack RIP.... . £13.17 
C44RP2ESOl 'I. trilck combined 

RIP ' Erasc ......... . 
C12ESOZ T Will hdlf erase .. 
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THE NEXT STEP FORWARD IN TIME 
CASIO MEANS DIGITAL - New Lithium batteries lasting up to 5 years or more, totally eclipse most SOLAR watches 

FOR THE EXECUTIVE WHO 
DOESN'T WANT HANDS ON HIS TIME 

2}THIS YEAR'S STAR 
THE NEW 83QS - 27B 
ALARM CHRONOGRAPH 
Optional display of hours, minutes , seconds, date, am/pm ; 
or alternatively : Hours, minutes, alpha day, date, am/ pm. 
The automatic calendar is set for 28 days in February. 
Casio's new Lithium battery lasts up to 4 YEARS or more. 
The chronograph times in l/ I 0 second units up to 12 hours, 
measuring net, lap and first and second place times. An in-
dicator shows the chronograph is running when normal time 
is displayed. The 24 hour alarm can be set very easily to I 
minute intervals with an indicator to show the alarm is set. 
In addition the watch can be set to chime every hour, on the 
hour, with a separate indicator to show this function is on. 
A micro light illuminates the display at night time. 
This superb watch is stainless steel encased, has a mineral RRP £27.95 glass face and is guaranteed water resistant to 66 feet (2 at). £31.95 

COMPUTER GAMES 
FairchiId Grandstand (Microprocessor). Video 
Entertainment Computer. (Special offer) £69.50 
UFO Master Blaster Station. Guide missiles to 
destroy UFO's. Score against the clock. £22.50 
Grandstand 4-in-1. Calculator/ Auto Race/ Code 
Breaker (as Mastermind)/Blackjack. £22.50 
Grandstand Adam. Tune Memory/ Pathfinder/ 
Ditto (as Simon Says)/Bounce. £22.50 
Amaze-A-Tron. Over I million mazes. 8 games. 
I or 2 players. Electronic sound effects. £17.25 
Grandstand Solitaire. Absorbing. £14.95 

CASIO CALCULATORS 
AQ-2000. Clock, calendar, 2 alarms, stopwatch, 
time memory, countdown alarm. £24.95 
MQ-II. Micro version of above. £26.95 
CQ-82. Clock, 4 alarms, snooze, light. £19.95 
HQ-21. Quartz clock and calculator. £10.95 
Scientifics with non-volatile memory 
FX-310 (8 digits) 50 sci functions . £17.95 
FX-510 (ID digits) 50 sci functions . £19.95 
FX-2600 (8) 43 sci funct. Ultra slim £19.95 
FX-3200 (10) 43 sci funct. Ultra slim £21.95 
Others: FX-80 £15.95. FX-68 £19.95 

Non·volatile Programmables 
FX-50IP £54.95 FX-502P £74.95 
FA-I Adaptor/Cassette interface 19.95 

There is no present like the time 

CASIO LADIES W A TCRES 
Superbly styled stainless steel cases, with 
mineral glass face, water resistant to 100 feet, 
LC display of hours, minutes, 10 seconds, 
seconds by flash , am/pm; and with day, date 
and month. 

86QL- IOB 
£26.50 

86QL-12B 
£31.95 

26CGL-20L 
Gold plated 
£53.25 

SUPER VALUE CHRISTMAS PRESENT 
HQ-21 6 digit clock and calculator with full 
memory, %. Two AA batteries last I year. 
-j-x3x5iinches. ONLY £10.95 

You cannot fight against the future 
Time is on our side. W. E. GladslOne 

SICS-36B 
LC Display of hours , minutes, seconds, day ; 
And with day, date, month and year calendar 
pre-programmed to 2029. 
4-5 YEAR BATTERY 
1/ 100 second chronograph 
to 7 hours. 
Net, lap and first & 2nd 
place times. 
User optional 12 or 
24 hour display. 
24 hour alarm. 
User optional hourly 
chime. 
Backlight. 
Mineral glass. 
Stainless steel case. 
Water resistant to RRP 
loort (3 at.) £39.95 £35.95 

WI' ARE NEVER KNOWINGLY UNDERSOLD 
AND WILL TRY AND MATCI! OR BEAT 
ANY OTHER ADVERTISED PRICE PROVID 
ING TilE ADVERTISER I!AS STOCKS 

IF YOU WANT A WATCI! WITIl 
Chrome plming. that may \\'car oil' aflcr a few months. 
,\ glass that will and sculT anti you 
may not he ahle to rl.!piacc. 
A module with around 25°0 failure rate. that ma, 
take to rcpair. . . 
A duhlous or"non ·cxistclH sp;lrcs scrdcc. 
If ,·ou watdl that the manufacturer doesn't 
pu't his name nil . 

TIlE!" DONT BUY A CASIO 

GET THE MIDAS TOUCH 
BEFORE YOUR FRIENDS DO 

SUPERSWITCH Midas Touch Dimmer 
The softest touch o n the brushed aluminium panel 
o f this beautifully styled control is a ll that IS re-

to switch lights on and ofT and to vary 
lighting brilliance. 
Touch Midas with the fingertips and the light is 
on. Touch again a nd it's off. Allow the finger to 
rest on the panel and the light intensity changes 
smoothly through a cycle from bright to dim and 
back again. Removing the to uch during the cycle 
sels the lighting a t the level required. Once set , this 
brightness level will be maintained during normal 
on/ofT operations. 

Meets latest BS for 
RF interference. £14.95 

CASIO CHRONOGRAPHS 
Constant display of hours, minutes, seconds, 
am/pm and day (12 or 24 hour) Dual time (12 
or 24 hour). Automatic day, date, month, year 
calendar pre-programmed to 2029. 
Chronograph measures net, lap and I st and 2nd 
place times from 1/ 100 second to 7 hours. 
Backlight. Mineral glass face. Guaranteed water 
resistant to 66 or 100 feet. 

NEW MODEL 
95QS-32B 
4 YEAR BATTERY 
Superbly styled brass 
case heavily chrome 
plated. 
Water resistant to 66 
feet. 
(RRP £27.95) 

£23.95 
950S-31B 
(Lefi) 
4 YEAR BATTERY 
S/Sjacket. 
W.R. to 66 feet. 

(£27 .95) 

£23.95 
95CS-31B 
(Right) 
5 YEAR BATTERY 
Solid S/ S case. 
W.R. to 100 feet. 

(£34.95) £29.95 
Time never stands still with Casio 

F-SC time/date 

F-200 SPORTS 
CHRONO 
Hours, minutes, seconds 
am/pm. Day, date, 
month, 1/ I 00 sec. 
chrono to I hour. Net, 
lap and I st and 2nd 
place times. Backlight. 
Resin case/ strap. 
Mineral glass, W.R. to 
66 feet. Silver oxide 
battery. 

(£17.95) £15.95 

3 YEAR BATTERY 
Hours, minutes, 
seconds, date, day, 
am/pm. Auio 28, 30, 31 
day calendar. Backlight. 
Resin case/ strap. 
Mineral glass. W.R. to 
66 feet. 

(£12.95) £ 1 0.95 
NB. This watch does not 
have a stopwatch. 

Most CASIO products available from 
stock. Send 25p for iUustrated brochures 
and membership of our CHRISTMAS 
CLUB. EXTRA DISCOUNTS on many 
items. 

, .'-
Price includes V AT, P&P. Send your cheque, P.O. ,.-,. VHP ... TS Dept. PW, Beaumont Centre, 164-167 East Rd., 
or phone your ACCESS or BARCLA YCARD I . ...:J. ..., , Cambridge CB I lOB. Tel. 0223 312866 

number to:-
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TRANSISTORISED DC TO AC INVERTERS 
12v-24v-48v DC input models 
11 Ov or 240v AC off load 

All silicon power transistors 
Separate driver and output 
transformers output models 

Square-wave output or Designed for cool continuous 
operation optional filtered models 

Frequency 50Hz or 60Hz models 
(±5% typical) 

Aluminium ventilated cased units 
DC input fused 

12v de inputs/ l 1 Ov or 240v outputs 
50Hz or 60Hz 
N 12/A-8"x 6"x 6" 40 watts ......... £21.00 
N 12/ 8 - 8 "x 6"x 6" 60 watts... . .................. £27.00 
N12!C-8" x 6"x 6" 100watts ............. .. ........... £33.00 
N12/D- 8"x6"x 6" 150watts .......................... £38.oo 
N 12/E-8" x 6" x 6" 200 watts .......................... £46.00 
N 12/F-8" x 6" x 6" 250 watts ...... .. ....... £54.00 
N 12/G- 8" x 6" x 6" 300 watts .... ...................... £60.00 
N 12/H- l 0" x 8" x 6" 400 watts.. .. .. £75.00 

24v DC inputs/ll Ov or 240v outputs 
50Hz or 60Hz 
N24/A-8" x6" x 6" 40 watts.. .. .. £24.00 
N24/B-8" x 6" x S" 100 watts .... . ...... £34.00 
N24/C-8" x S"x S" 150 watts.. . ..... £40.00 
N24/ D-8" x S" xS" 200 watts... .. .. £48.00 
N24/E-B"x6"xS" 250 watts ......................... £58.00 
N24/F-8"x6"xS" 300 watts .......................... £64.00 
N24/G-l 0" x 8" x S" 400 watts.. .. ........... £77.00 
N24/H-l 0" x 8" x 6" 500 watts.. . .. ..... £88.00 
N24/1-12"xS" x 8" 700 watts.. . .. .. £11S.00 

48v DC inputs/ll Ov or 240v outputs 
50Hz or SOHz 
N48/A-8" x S" x S" 50 watts ............................ £25.00 
N48/B-8"x S" x 6" 100 watts ...... ................... £34.00 
N48/C-S"x 6"x 6" 150 watts ......................... £40.00 
N4S/ D-S"x 6"x 6" 200 watts .......................... £49.00 
N4B/E-8" x 6" x 6" 250 watts .......................... £58.00 
N4B/F-S" x 6"x6" 300 watts... .. ........... £67.00 
N4S/G- l0"xS"x 6" 400 watts ........................ £78.00 
N4S/H-l0" xS" x 8" 500 watts.. ... .. ......... £92.00 
N4S/I-12" x 1 O"xS" 700 watts .. . ... 1£120.00 

Filtered waveform models avai lable at 15% extra . N24/J-12" x S" x S" 1000 watts... .. ... £170.00 N4S/J-12"x l0"x S" 1000 watts ........ :£1S0.00 
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N4B/ K-12" x 1 O"x 1 0" 1500 watts ....... :£240.00 
Filtered waveform models available at 1 5% extra. 

All post pa id U.K. Filtered waveform models available at 15% extra. 
All post paid U.K. All post paid U.K. 

Please add £5.00 carriage per unit U.K. overseas at cost 
Delivery 1 0 to 21 days subject to avai lability - Cased sizes subject to variations 

Callers strictly by appointment - Telephone enqulrie. 01-736 0666, - 01-748 6778 
Prices subject to fluctuation 

ELECTROVANCE 104a Brackenbury Road, 
o London W6 

NEW FROM 
MAGNUM 

DIGITAL INDICATION of RADIO FREQUENCY using a unique com-
bination of FUTABA FLUORESCENT DISPLAY (the 'Green One') 
and OKI COUNTECR/ DRIVER. 

Combination 1 
OKI MSM 5524RS 
OKIMSL2318 
FUTA BA 6 - LT-09 
Crysta l 
Combination 2 
OKI MSM 5525RS 
OKIMS L231 8 
FUTAB A 6-LT-06 
Crystal 
Combination 3 
OK I MSM 55 271 
OKIMSL2318 
FUTABA 7-LT-02 

Special Price Offer £21.38 
AM. FM,SW 
Pre-Scaler 
5 digits + MHz, KHz 
3.2768 MHz 
Spec ial Price Offer £18.32 
AM , FM 
Pre-Sca le r 
31- digits + MHz. KHz + AM, FM 
6 .5536 MHz 
Special Price Offer £24.57 
AM. FM , SW 
Pre-Scaler 
5 digits + MHz, KHz + AM, FM 
6.5536 MHz 

Send : oc1a y fo ; '/O ur Combination (suggested circuit details and 
FR EE I 'c Socke t ire included) and enjoy "spot on" visual tuning . 

OUR NEW CATA LO GU E IS NOW READY. Send S.A.E. 

mPt[]fllJm lid. 
DEPT. PW1, 13 HAZELBURYCRESCENT, 

LUTON, BEDS. LUllDF. 
TEL : 0582 2887 

VALVESI G137 2.80 PV80 0.70 UY85 0.60 6AS6 0.90 
Kl66 5.75 PY81 /800 VRl05/30 6AT6 0.85 
KT88 710 0.70 2.t5 SAUS 0.65 

Al065 1.40 
A2193 8.50 
A1900 8.00 
AR8 0.70 
ARP) 0.70 
ATP' 0.60 
811H 3.35 
CY3 1 120 
OAF D6 0.70 
OET21 21.95 
OF96 0.70 
OK 96 1.05 
OH76 1.00 
OL92 0.60 
OY86/87 0.65 
OY801 0.65 
E55l 13.80 
EHaeC!OI 1.S0 
mocc 1.60 
E1S0F 6.80 
E182CC 3.95 
EM6 215 
EA8C80 0.80 
£891 0.65 
[OC33 US 
E8F80 0.60 
EBF83 0.60 
EBF89 0.80 
[C51 0.50 
[CC81 0.65 
[CCBl 0.60 
ECCB3 0.65 

0.55 
[CCB5 0.60 
[CCB6 1.40 
[CC88 0.15 
[CC189 0.95 
ECfBO 0.60 
[CFB2 0.55 
[CF80 1 0.90 
ECH34 1.15 
[CH35 1.70 
fCtl42 0.95 
[C1l8 1 0.60 
FeHB' 1.20 
[CLBO 0.70 
[CLBl 0.65 
ECL83 1.411 

ECL8S 0.7S MH, 1.15 PY81 0.80 VR150/30 6AV6 0.60 
ECL86 0.75 ML6 t.t 5 PY83 0.80 1.45 6AX'GT 0.95 
[F37A 1.70 N78 10.45 PY88 0.60 XS6 1.05 6AX5GT US 
Ef39 3.30 OA2 0.65 PY500 t.55 XS1M 1.70 687 0.85 
[f'0 0.80 082 0.70 PY809 6.45 1800U 3.45 SBAS 0.50 
H'I 0.85 PABC800.60 PVBOl 0.70 IB01U 4.00 6BES 0.60 
[F80 0.50 PC85 0.60 00V03/10 1900T 2.55 SBGSG 1.t5 
[f83 1.70 PC86 0.95 2.85 lA3 0.70 6BJ6 115 
[fB5 0.55 PC88 0.85 00V03/11 lL' 0.50 SB07A 0.70 
H8S 1.40 PC900 1.45 2.85 t R5 0.65 SBR7 2.70 
EF91 t.30 peC8' 0.75 OOVOS/.OA lS4 0.45 88WS 310 
[F91 0.65 PCC89 0.65 16.10 lSS 0.45 S8W7 US 
EF95 0.95 PCC189 0.75 OV03 ·112.80 IT' 0.45 SC. 0.10 
[f183 0.65 PCF80 0.95 SCU'OO 4.50 1 U. 0.80 6CS 0.10 
H18. 1.85 PCf82 0.50 SCUSOO 4.50 lX28 1.30 SCH6 1.50 
Ef80' 2.30 PCF8' 0.15 SP61 0.95 2021 0.80 SCL6 1.70 
[fL200 0.95 PCf8S 0.80 TIll tUO 2K2S 12.411 6CY5 t.t5 
[H90 0.80 PCf200 1.05 U25 US 2X2 0.90 606 0.85 
EL31 UO PCfl01 t.05 U16 1.00 3A. 0.10 SEA8 310 
EL3' 1.75 PCFBOl t.05 U17 t.t5 306 0.50 6F6G8 0.85 
El37 3.'5 PCf801 0.15 U191 0.85 3011 23.00 6f8G 0.85 
EL38 4.60 3E19 6.60 SF11 0.90 

VA.T.INCLUDED ! 
EL81 0.70,l. _______ ---l. 8.80 SF17 1.15 
EL8' 0.90 PCF80S 2.10 U181 0.65 5B/1SSM 6fl. 4.15 
[L86 t .05 PCF806 0.95 U301 0.65 8.80 6f33 4.15 
EL90 t .50 PCFB08 2.05 USOO 11 .50 SB/1S8M SHS 1.90 
El91 315 PCH100 0.95 U801 0.90 8.80 6.1, 1.60 
El95 O.BO PCL81 0.10 UABCBO 0.90 SR'GY t .30 6.I'WA 2.00 
ElSO' I.B5 PCL81 0.75 UAf,l 0.85 Su.G 1.10 6.ISGT 1.35 
El801 1.70 PCL8' 0.80 UBFBO 0.10 5V'G 0.80 6.IS 0.85 

I 
EMBO 0.10 0.85 UBL11 2.50 SI'G 0.85 6K7 0.80 
EM81 0.70 P0500 4.35 UCCB, 0.75 51'GT 0.90 SK7G 0.50 
EM8' 0.50 PfLl00 2.80 UCC85 0.60 6AB7 0.70 SK8GT 0.65 
EM87 U5 PL36 0.95 UCfBO 0.90 SAC7 0.70 SL6M 2.t5 
EV 51 0.55 PL81 0.85 UCH81 0.70 6AH6 t.t 5 6L6GT 1.75 
EVBI 0.55 PLBl 0.80 UCL81 0.85 AK5 0.65 6L7G 0.75 
EV86iB7 0.65 PLB3 0.10 Uf.1 0.90 6AK8 0.60 6118 0.70 
EYBB 0.85 PLB' 0.75 Uf80 0.60 ALS 0.50 6L010 
[180 0.55 PLSO' 1.60 Uf85 0.70 6AL5W 0.80 607G 0.95 
ElB I O.t 0 Pl50B 1.50 UL,l 0.15 6AMS 1.85 6SA7 0.65 
GV50 1 1.05 PL509 3.15 ULB' 0.15 6AM6 0.75 6SG7 0.90 
G131 0.75 PL801 3.15 UM80 0.10 6AN8 3.60 6SJ7 0.10 
G133 3.95 Pll80 3.45 UMB' 0.70 SAGS 0.90 6SJ7GT 
G13' 2.30 PV33 0.70 UVB2 0.65 6AOSW 1.45 0.60 

SSK7 1.05 
6SL7GT 0.15 
66SN7GT 

0.85 
SS07 0.85 
6VSGT 0.95 
6X, 0.70 
6XSGT 0.15 
6YSG 1.10 
61' 0.75 
6·30L2 2.05 
7B7 0.90 
7V. 0.90 
901 0.70 
906 0.85 
lOCI 0.70 
10f18 0.70 
10P13 0.70 
llE2 t2.4O 
11AS 0.10 
l1AT6 0.55 
l1ATJ 0.15 
12AU7 0.60 
l1AV6 0.80 
l1AX7 0.15 
12M6 0.10 
l1BE6 t15 
l1BH7 UO 
l1C8 0.15 
l1El 4.95 
l1J5GT 0.55 
l1K7GT 0.70 
l1KBGT 0.10 
1107GT 0.65 
l1SC7 0.65 
12SH7 0.85 
11SJ7 0.65 
l1S07 0.85 
l1Y4 0.55 
1306 0.70 
14S7 1.15 
19AOS 0.90 
19G3 t1.50 
19G6 6.90 
19H5 t9.55 
1001 0.15 
10Fl 0.75 
10[1 1.30 
10Pl 0.65 
10P3 0.80 
lOP. 1.30 

POSTAGE: £1·£2 20p: £2-£3 30p; £3-£5 'Op: 
£5·£10 60p; over £10 free, minimum order £1. 
A lolol1hese vRlve. are VALVES AND COLOMOR 907353/ 

London 

TRANSISTORS 
so we reserve the right 
10 change prices for tors, etc.; retail 
IU!W stock when un- 749 3934, trede and 
avoidable. export 700899. 

(ELECTRONICS) LTD . 
170 Goldhawk Rd., London W.12 

Tel. 01-743 0899 
Open Monday to Friday 
9-12.30, 1.30-5.30 p.m. 
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It's on it's way ... 
the brand new r-1'-98-0---', edition of the 

World Radio TV Handbook. 
The only directory of International Broadcasting! 
The standard reference of DXer's, SWL's and professionals ! 

* Special articles will include:-

• Selected previews of New Receivers 

• OX Clubs and their Activities 

• Aspects of propagation 

Jamming and its problems 

• A variety of features covering 
the main interests of OXer's/SWL's 

Completely updated reference 
section with frequencies, times, 
languages, addresses, and detailsof all 
known SW, and most MW stations 

* U K price unchanged £8.50 

* Listing by frequency of the worlds SW/MW/LW 
stations, and essential information for the active listener 

W.R.T.H. will be published 5th January 1980 
Available from your bookseller or direct from:-

UK 
Billooard Ltd 

7 Street 
London W1 

I 

4399411 

Practical wirkless, January 1980 

UK TRADE USA 
Argus Books Ltd Billboard Publications 
14 St. James Rd. Watson Guptill 

Watford One Astor Plaza 
Herts. New York 10036 

EU RO PE 
J . Frost 

Soliljevej 44 
2650 Hvidovre 

Denmark 
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Receivers and Components 

VALVES 
Radio - T.V. -Industrial - Transmitting 

Projector Lamps and Semiconductors 

UDsolete types a speciality. Li st 50p. Quolalloans S.A.E. 

boxed Valves. Projector lamps and Semiconductors. 

cox RADIO (SUSSEXI LTD. 
Dept. P . W. The Parad., east Wittering, 

Su .. "" P020 SBN 
West Wrttorin9 2023 (STD Codo 0243661 

LARGE RANGE of specialised components for radio con· 
trolled home construction. SAE for li sts please. Trio 
Instruments Limited. (Dept PW,) Dartford Road, Far· 
ningham. Kent. DA4 ODZ. 

SURPLUS TO INDUSTRIAL 
REQUIREMENTS 

100 mixed Min. Electrolytics 
300 pack 220mfd 10V 
25 mixed large Can 
104700mfd40VTag3 x 1-1-
10200mfd 70VTag It x 2t 
10 200mfd 450V Tag 4t x 1 t 
100 mixed Preset Spindle Pots. 
10 lOOK Dual twatt Lin. Pots. 
24 mixed Voltage S/pole Relays 

£3.00 
£1.50 
£3.00 
£1.20 
£1.20 
£1.20 
£3.00 
£2.00 
£3.00 

Add 30p per item P&P. All prices inc. VAT. 

BLORE-BARTON 
Reedham House, Burnham, Bucks. 

VHF TUNERHEAD 45·220MHz. 30MHz IF output, 
ideal feed HF receiver. £6.00, 60p post. 45·220, 440· 
870MHz tuner £14.00 60p post. SAE data & lists on many 
items. H. Cocks. Bre Cottage, Staplecross, Robertsbridge, 
E. Sussex. Tel: 058083-317. 

Southern Valve Co., 
2nd Floor, 6 Potters Road, New Samet, Herts. 

Tel: 01-440 8641 for current prices & availability, all popular 
valves stocked. NO CALLERS, SAE lists. Cash with order. 
Same Day Posta l Despatch. 

Valves, Tubes, Aerials ete by LEADING-MAKERS. Send SAE 
Lists or Phone for current prices. Counter or MAIL ORDER. NO 
COD. Speedy Despa tch assured. No order under (1 . 

Philip 8eannan. 6 Potter. Road, New a.met. Hert • • 
Tal : 01449 1934/ 5 (1934 Recording Machine), 

AM/ CW/SSB COMMUNICATION RECEIVER and 
preselector modules. The cheapest way to good amateur 
and BC OX. 

£4·15. HC I8/U: 4·0. 5 ·0. 6·0. 7 ·0 . 8·0.9·0. 10·0. 10 ·7. 
MHz £3·00. 12·0. 15 ·0. 16 ·0 . 18 ·0. 20·0. 6·9375. 
38·6667. MHz. £3·25. Selected freqs stocked in Glider. 
Marine and 27 MHz bands. Any freq made to order in 6 
weeks from £3·90. 
FILTERS Your best source for 6 and 8 pole and monolilhics 
fo, AM. CW. SSB. FM . on 455 kHz. 1 ·6. 9·0.10·7.21·4 
MHz, etc. 
Prices inc. VAT and UK post. SAE lists. 

90 

P. R. GOLLEDGE ELECTRONICS 
G3EDW, Matriott, Some ...... TAle 5NS. 

T.I: 0460 73718 

SMALL ADS NOTICE TO 
READERS 

The prepaid rate for classified advertisements is 22 pence 
per word (minimum 12 wordsl. box number 60p extra. 
Semi-display setting £7 ·50 per single column centimetre 
(minimum 2 ·5 cms). All cheques. postal orders etc., to be 
made payable to Practical Wireless and crossed "Lloyds 
Bank ltd" . Treasury notes should always be sent registered 
post. Advertisements, together with remittance should be 
sent to the Classified Advertisement Manager. Practical 
Wireless. Room 2337 , IPC Magazines limited, King's Reach 
Tower, Stamford St., london, SEl 9lS. (Telephone 01-261 
5846) 

Whilst prices 0/ goods shown in 
classified advertisements are 
correct at the time oJ closingJor 
press, readers are advised to 
check with the advertiser both 
prices and availability 0/ goods 
be/ore ordering/rom non-current 
issues o/the magazine. 

ELECTRONIC COMPONENTS. Quick del ivery, wide 
range from stock catalogue on request. J. R. HartIey Elec-
tronic Components, 78B High Street. Bridgnorth, Salop 
WVI64DY. 

TUN BRIDGE WELLS COMPONENTS, BALLARD'S, 
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists. 
Enquiries S.A.E. 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Capacitors l6V, 2SV, SOY. 
0·47 . 1·0 . 2 ·2 . 4 ·7. & t o mfds. 5p. 

1000/ ISV- 15P. 1060/25V-1Sp. 1000/40V- 3!1'p. 
Subminiature bead tantalum electrolytica. 
0 · 1. 0·22. 0·47. 1·0 , 35V 4 · 7 • 6·3V-14p. 
2·2/35V. 4·7/25V-15p. t o/25V. 15/ t6V-15p. 
22/ 16V. 33/ tOV. 47/ 6V. 68/3V & tOO/3V-20p. 
t5/25V. 22/ 25V. 47/ lOV-26p. 47/ t 6V-36p. 
Mullard Miniature Ceramic E 12 Saries 63V 2%. 
10 pf. to 47 pf.-3p. 56 pI. 10 330 pf._p . 

pI. 
Polystyrene E12 Seriee 63V. Hor. Mounting. 
10 pf. to 820 pl.-3p. 1000 pf. to 10000 pf. 4p. 
Miniature PoIy.ster 250V. Vert, Mtg. E6 S.ri ••. 
·01-·068_p . ·1-5p. · 15. ·22_p. ·33. -47-1 Op. 
·68-12p. t ·0-15p. 1·5-22p.2 ·2-24o. 

Miniature Film Ra.istors Highstab. E12 5%. 
0 · 125 watt 10 0 2M20 ...... ...... __ ......... _ ........ _ .............. .. ______ .lp 
0 ·250watt 1 Oto 10MO. (10%over lM).._ ...... _ ...... __ . ___ .... 1p 
0 ·500 watt 100 to 2M70 ........ _ ........ _ ...... ___ .. 2p 
1·000 wa tt 100 to 10MO.... . .. _ ...... _ ...... __ .... __ ._. __ ._. 2p 
t N4148- 2p, 1 1 N4006- 6p, 1 N4007-7p 
BC107/8/9. 8CI47/8/9. BCt57/8/9. BF194 & 7-10p. 
8 Pin Oil Lcs 741·s- 18p. 55 5's-24p. 
20mm. fuses , 15. ·25. ·5, 1·0. 2 ·0. 3 ·0 & 5A-3p. 
20mm. fuseholders P.C. or Chassis Mtg.-5p. 
Post lap (Free over (4). Prices VAT inclusive. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S8 URN 

100 7400 SERIES IC + lOO Diodes 4148 type. Marked 
and Unmarked. Untested . lOO + 100 £1.50. STE LTD .. 
Un i-Corn Building. Edenbridge, Kent. TN8 6EW. 

100 MIXED COMPONENTS £2·75. Sole Electronics, 37 
Stanley Street, Ormskirk, Lancs. L39 2DH. 

Books and Publications 

WHY NOT START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS. A genuine oppor-
tunity to success. LARGE PROFITS. You can't help bllt 
make money if you follow the easy. step by step, instruc-
tions in our full y i1Iustrated manual showing how to rewind 
Electric Motors, Armatures and Field coils as used in 
Vacuum Cleaners. Electric DriUs and Power Tools. NO 

' PREVIOUS KNOWLEDGE IS REQUIRED, as the 
manual covers in 13 chapters, where to obtain all the work 
you need, materials required, all instructions, rewind charts 
and how to take data etc. A gold mine of information. How 
to set up your home workshop and how to cost each job to 
your customer. £4·00 plus 30p P&P. UK. CWO, to 
INDUSTRIAL SUPPLIES, 102, Parrswood Rd .• 
Withington, Manchester 20. Dept. PW. 

I =,., -I 1-. =I-I-I:€J =3 =\!4 13:::j 
WORLD RADIO TV HANDBOOK 1979 Edit ion . [9 - 25 
Radio 5t;uions Guide . . . . . . . . . . . . . . . . . £1-S5 
l one distante Tele ... ision Reteption for the Enthusiut. ....... . £I - SS 
Popular Eletuo nic Projetu . . . . . ... £I-55 
Electronk Projecn for Be,inners. . .. £ 1-45 
Mobile Discotheque . £1-45 
Radio Cirt u its usin, ICs . . . . .. . ll _45 
Projetts in Opto·Electronict. . ... £1 -35 
How 10 make . . . . . . . . . . ll-35 
Radio H'book for l onr Disu nce Receotion .. .... . £G-95 
How to build your own Meul & Treuure . ll - IO 
How to build Ad ... Shof"l ... e Recei .... n. . ... .. .. £ 1_10 

PRICES INCLUDE POSTAGE & PACKING •• . 
4 CHILCHESTER COURT, WICKHAM RD,BECKENHAM KENT BR3 2QW 

FREE. World-famous manufacturers convenient. pocket-
sized electronic construction guide (nearly 200 full-colour 
illust rations). Limited period offer. Send S.A.E. now to 
TECHNOC ENTRE. 54 Adcotl Road. Middlesbrough. 

FULL REPAIR data any named T.V. £5.30, with circuits, 
layouts, etc. , £7. (AUSW) 76 Church Street, Larkhall, 
Lanarks ML9 I HE. 

Build your own 

THE INFRA-BASS LOUDSPEAKER 
by G. Holliman 

(full constructiona l details for versions using 15", 12" and 1 A" 
drive units.) £2·96 post free ($6 overseas) 

THE DALESFORD SPEAKER BOOK 
by A. F. C. Stephens 

This book is a must for the keen home constructor. Latest 
technology DIY designs. Plans for LB., and Reflex designs for 
10- 100 watts. Also unusual centre-bass system. £2·20 post 

free ($5 overseas). 

VAN KAREN PUBLISHING 
5 SWAN STREET, WILMSLOW, CHESHIRE 

For Sale 

NEW BACK ISSUES of " PRACTICAL WIRELESS" 
available 70p each, post free. Open P.O. Cheque returned if 
not in stock - BELL'S TELEVISION SERVICE, 190 
Kings Road, Harrogate, N. Yorks. Tel : (0423) 55885. 

Y AESU FRG. 7 Communications Receiver. Mint Con-
dition. £155. (Ol) 572 2504 (Evenings) Hounslow. 

PAIR OF used Fascimile Telecopiers £200 O.n.o. 01-366 
7101 evenings. 

90W AM TX. C lass D Wavemeter. Chilton, 30 Bleakhouse 
Rd .. Warley. West Midlands. 

REALISTIC DXI60 COMMUNICATIONS Receiver. 
Under Year old. Condition as new £80. Telephone 
Rhayader 8 (0493. 

HRO RECEIVER immaculate, Five Coils, P.S.U. HRO 
Spares. Coils. S.A.E. Detail s. Box 147. 

GARRARD Turntable offers. Ring Penzance 67313. 

Auction Sale 

Auclion of Vintage and Post Vintage 
Radio Equipment 

100 Lots including: National VHF and three Eddystone 
Receivers. Muirhead Condenser and Radio Components etc. 
SALE: 12th DECEMBER 1979 AT 10.30 A.M. - AT 
NEWBURYSALEROOMS 
VIEW : 10th and 11th DECEMBER t979. 9.30A.M.-4 P.M. 
CATALOGUES : 40p (including postage) from Dre.eau 
Wstaon and Barton., 11 Market PI.a«, Ncwbary. IkrkL 

46000 Telex: fUl580. 

Business Opportunities 

IN VIEW OF CURRENT Government moves towards 
fre e enterprise in sale of telephones and their installation we 
may be presented with the larges t instant growth industry 
opportunity of the decade. We are the largest reproduction 
telephone manufacturers and importers in the U.K. We 
wish to grasp these opportunities. You are interested in 
handling sales and/or installation of a wide variety of 
decorative telephones, You wish to grasp these oppor-
tunities. Please write for details. enclosing 2 x lOp stamps 
for a brochure of our telephones if required. and enclosing 
relevant details about yourself which will be held in strict 
confidence. CONVERSATION Pieces, 55 Swindon Road, 
Cheltenham. Glos. Cheltenham 35707. 
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Situations Vacant 

Instrument Mechanics 
and Instrument Fitter/ 
Machinists 

To work in the following areas of the Instrument Department:-
* Machining and fitting * Assembly * Wiring * Test * Maintenance * Calibration * Engine 

test preparation. 
The Aero Division of Rolls-Royce Limited are seeking to employ experienced and 

qualified men and women to join the existing teams based at Derby. 
The work involves a wide range of eq uipment from simple voltage and current meters to 

complex microprocessor and computer based systems. 
Applicants should have served a recognised apprenticeship or H.M. Services equivalent in 

radio/TV, radar. instruIllentation, electrics, precision instrument making, fitting, machining 
or other relevant field. Whilst experience of instrumentation would be an advanta'ge it is not 
essential. 

The posts are on ollr dayshift (with 3 shirt working as and when required) and on our 
permanent 3 shift system. 

The work is interesting and challenging offering scope for promotion. 
A high basic wage is offered with generous additional premiums for overtime and shift 

working . [n addition attractive fringe benefits include free safety shoes and overalls, 
subsidised meals and full factory sta Cf conditions after only [2 months service. In addition 
the Company provick3 a comprehenisve pension scheme with life assurance, excellent sport 
and welfare facilities. Assistance with relocation expenses will be given in appropriate cases. 

To apply either fill in the quick response coupon and mail FREEPOST, (no stamp 
req uired) to:-

M. Barnard, EmploYlllen t Office. Aero Division, RolIs-Royce Limited, P.O. Box 3,1, 
Derby DE2 8XA. 

or telephone Derby (0332) 42424 ext 569 for an application form or call in at the: 
Employment Office. Nigh tingak Road, Derby, 8.30am until 5pm Monday - Thursday and 

8.30am to 4pm Friday, or 'Jam to 12 noon Saturday. 

ROllS 

AERO DIVISION 
Come with US into the 21st century 

ROYCE 
Practical Wireless. Janum:v 1980 91 
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TESTERS Test Technicians. Test Engineers - Earn what 
you' re really wonh in London working for a World Leader 
in Radio & Telecommunications. Phone Len Porter on 0 I 
874 728 1 or write - REDlFON T ELECOM· 
MUNICATIONS LTD .. Broomhill Road, Wandsworth. 
London SW I 8. 

Educational 
GO TO SEA as a Radio Officer. Write : Principal, N autical 
College, Broadwater, Fleetwood, FY7 8JZ. 

COLOUR TV SERVICING 
Learn the techniques of servicing Colour TV sets 
through new homestudy course approved by 
leading manufacturers. Covers principles, practice 
and alignment with numerous illustrations and 
diagrams. Other courses for radio and audio ser-
vicing. Full details fro m: 

ICS SCHOOL OF ELECTRONICS 
Dept. 11277 Int ...... Hou .. , London SWB 4UJ 

Tel. 01 -622 9911 (all ho urs) 
State if under 18 

TECHNICAL TRAINING 
Get the training you need to move up in to a higher 
paid job. Take the fi rst step now- w rite or phone 
ICS for deta ils of ICS s pecialist homestudy courses 
on Radio, TV, Audio Eng. and Servicing. Electronics. 
Compute rs, also self-build radio kits. Full detai ls 
from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 0277 Intert.xt Hou .. , London SWB 4UJ 

Tel. 0 1-622 9 9 1 1 (a ll ho urs) 
S tate if under 18 

CITY & GUILDS EXAMS 
S tudy for success with ICS. An ICS homestudy 
course w ill ensure tha t you pass your C. & G. 
exams. Special courses for: Telecoms, Technicians. 
Electrical Installa tions, Radio, TV & Electronics 

'Technicians, Radio Amateurs, Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 11277 Int ...... H_, London SWB 4UJ 

Tel. 0 1-622 99 1 1 (a ll hours) 
S tate if under 18 

Courses 
COURSES-RADIO AMATEURS EXAMINATION. 
Ci ty & Guilds. Pass this important examination and obtain 
your G8 licence. with an RRC Home Study Course. For 
details of this, and other courses (GCE, professional ex· 
aminations etc) write or phone - THE RAPID RESULTS 
COLLEGE, DEPT JX 1, Tuition House. London SW I9 
4DS. Tel: 01·947 7272 (Careers Advisory Service) or for 
prospectus requests r ing 0 1·946 1102 (24hr Reeordaeall ). 

Aerials 

AERIAL BOOSTERS 
Improves weak VHF Radio and Tel e vision 
reception. 
B45-UHF lV, BII-VHF Radio . Bll A-2 metres 
For next to the set fitt ing. 
Price £6. S .A.E. fo r Leafl ets. ACC ESS 

ELECTRONIC MAILORDER LTD, 
6 2 Brid g e Street ,. 

Ramsbotton, Bury, Lanes, BLO 9AG . 

COPPER AERIAL WIRE I4swg hard drawn 70' £3.50. 
140' £7.00. inc. VAT. Postage £ 1.00. T.M.P. Electronic 
Supplies. Britannia Stores, Leeswood, Nr. Mold, N . Wales. 

KILL THAT INTERFERENCE 
G2 DYM ANTI-T.v. I. TRAP DIPOLES : 
S .W. L. Indoo r models £14.50 & £27.50 
S.W.L. Outdoo r models £30.00 & £34.50 
Tx-i ng models £36.00, £46.00 & £54.75 
Lists 10 x8 in SAE. Aerial Guide SOp. 
Indoor a nd invisible aerials fo r S.W .L·s £3.50. 
G2DYM, Uplowman, Tiverton, Devon. 

Record Accessories 

STYLI, Cartridges For MUSIC CENTRES, etc. FREE 
List No. 29 For S.A.E. includes Leads, Mikes, Phones etc. 
FELSTEAD ELECTRON ICS, (PW), Longley Lane, 
G alley, Cheadle, Ches. SK8 4EE. 
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Service Sheets 

G T THE TECHNICAL INFORMATION SERVICE 
• • 76 CHURCH ST., LARKHALL, LANARKS ML91HE 

1 aaa's of service sheets - any single sheet £1 + L.S .A.E. 
1 aaa's of service manuals in stock for immediate despatch. 
1 aaa's of repair manuals in stock for immediate despatch. 
S.A.E. for full details, quotations, newsletter, bargain offers ego service sheets under 
40p each - by return post. 

FREE £4 vouch ers when you send very large S.A.E. with £2 for our 2 GIANT 
SERVICE SHEET & MANUALS CATALOGUES + free gift. 

SERVICE SHEETS. Radio. TV etc.. 10.000 models. 
Catalogue 24p. plus S.A.E. with orders. enquiries. 
TELRAY. 154 Brook Street, Preston PR I 7HP. 

SERVICE SHEETS from 50p and S.A.E. Catalogue 25p 
and S.A.E. Hamilton Radio. 47 Bohemia Road, St. 
Leonards, Sussex. 

BELL'S TELEVISION SER VIC ES for Service Sheets on 
Radio. TV etc., £1·00 plus SAE Colour TV Service 
Man uals on request. SAE with enquiries to BT.S., 190 
King's Road, Harrogate, N. Yorkshire. Tel: (0423) 55885. 

Wanted 

WANT E D ANY Information concerning Mulla rd 
Oscilloscopo C IRCA 1945 modd nllmber E805 RT 122 
also for salt: UIlUSCO 2-volt glass lead - acid battery by 
Oldham. Easillgwold 8 10354. 

ELECTRON IC COMPONENTS PURCH ASED. All 
Types Considered - Must be new. Send detailed list - Offer 
by ret u rn -. WALTONS , 55A Worces ter S treet. 
Wolverhampton. 

Miscellaneous 

BELLS AND SIRENS 

O "OH" """ "." SI X er 
@ PRICES INCLUSIVE. 

SE ND p.a. 10' 
CWAS ALARM 

11 Denbrook W alk. 
6 to 12" D.e. B radford BOC OQS 12'1 D.e. 
S A E lor lul l price l ist of Profess ional Bu rglar A larm 

Equipment. 

SU BERB INSTRUMENT CASES by Bazelli. manufac· 
tured from P. V .C. Faced steel. Hundreds of people and in-
dust ri a l users a rc choosing the cases they require fro m our 
vast range. Competiti \'e prices start at a low 90p. C hassis 
punching facilities at vcry competitive prices. 400 models to 
choose from . Suppl iers only to Industry and the Trade. 
BAZELLI. (Oept No. 25) St. Wilfrids, Foundry Lane, 
Halton. La ncas ter. LA 6L T. --QUALITY 

ELECTRONIC COMPONENTS 
AT LOW PRICES 

Wllte or Telephone for free parnptllet to ', 

HARRISON BROS, Dept. P.W. 
P .O. Box 55, WestcIiHe-on, See, 

Essex SSO 7LQ. 
T",lephone :- Southend-on-Sea 32338 ....... __ IIIiiI ____ __ 

YOU SIMPLY cannot buy a more sophistica ted intruder 
alarm SvstClll for am' less. Prices from £45 la £ 125 for 
complete systems. from KRAM ELECTRONICS. 
30 Hazlchcad Road. Anstey. Leices ter. 

KEEP ONE HANDY IN THE WORKSHOP 

1I HUHHlE1ill J 
The unique aerosol treatment 
for minor burns and scalds. 

From Boots and other Chemists. 

Miscellaneous 

MORSE CODE TUITION AIDS 
Casse tte A : 1-12 w .p.m. for amateur radio examination. 
Cassette B: 12-24 w.p.m. for professional examination 
prepara tion. Each Cassette are type e90. 
Morse Key and Buzzer unit for sending practice. 
Price each Cassette !including booklets) £4· 75. Morse Key 
and Buzzer £4.75. 
Prices include postage etc. Overseas Airmail [1· 50 extra. 
M HEL ELECTRONICS (Dapt P.W. ), 12 
LO"y.hora WaV, Mihon, Portsmouth P04 BLS. 

NORTHERN IRELAND. Build your own computer. 
Nascom · ' Microcomputer kit s. From P&O Computers 
(N.!.). 8 1 Dublin Road. Belfast. BT2 7HF. TcI: 220 10. 
Evenings. Donaghmore 312. Belfast 62 1706. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Reg. Office 22 Coning.by Gdna 

ENAMELLED COPPER WIRE 
SWG lib B oz 40z 
10 to 19 2.65 1.45 .75 
201029 2.85 1.65 .90 
301034 3.05 1.75 1.00 
351040 3.40 1.95 1.15 
4 1 1043 4.55 2. 55 1.95 
44 to 46 5.05 3.05 2. 15 
47 8.00 5.00 3.00 
48 15.00 9.00 6.00 

SILVER PLATED COPPER WIRE 
14.16,18 4.50 2.25 
20 I> 22 5.00 2.85 
24 I> 26 5.70 3.31 
28 I> 30 6.67 3.86 
Prices include P & P and VAT 
SAE brings list of copper & resistance Wires 
Dealer EnQuiries Invited 

1.44 
1.74 
2.00 
2.35 

20z 
.60 
.70 
.75 
.84 

1.30 
1.70 
1.80 
3.30 

.90 
1.06 
1.22 
1,44 

SOL AR C ELLS, Panels, Thermoelectric 
Generators, Heat pipes, Books etc. Details; Edencombe 
Ltd" 34 Nathans Road, N. Wembley, Middx. HAO 3RX. 

RECHARGEABLE 
BATTERIES 

TRADE ENQUIRI ES WELCOME 
FULL RAN GE AVAILA8LE. SAE FOR LISTS. £1 .25 1o, 
Booklet " Nickel Cadmium Power" plus Catalogue. Write or 
call. Sandwell Plant ltd. 2 Union Drive. BOl DME RE. 
SUTTON COLD FIELD. W EST MIDLANDS. 02 1 354 9764 
or see them at Tl C. 32 Craven Street, Charing Cross: 
London WC2. 

PRINTED CIRCUITS. Make your own simply, cheaply 
and q uick ly! Golden Fotolak Light Sensitive Lacquer _ 
now greatly improved and vc ry much faster. Aerosol cans 
with full instructions £2.25. Developer 35p, Ferric Chloride 
55 p. C lear Acetate sheet for master 14p. Copper·clad 
Fibre-glass Board approx. I nun thick £ I. 70 sq. ft. 
Post/ packing 60p. WH ITE HOUSE ELECTRONICS. 
p.a. Box 19. Cast le Drive. Pcnzance. Cornwall. 

144 MHz MKIJ Convener with OSC Trimmer £18.00, Board 
& Parts £9 .00. 
144 MHz MKII Converter with 1 16 M Hz Output for 
Transverter £19.00, Board & Parts £9.30. 
144 MHz CICiSS A PA 2w in > 10w out £22.00, Board & 
Parts £10.92. 
Uni ts suppl ied with Beling Lee Sockets. BN C or 50239 at 
SOp e)Ctra. « SPECTRUM COMMUNICATIONS 

12 W &atherbury Way, Dorcheater, Dorset DT1 2EF 
Prices inclus ive of P. & P. 

REEL REC ORDERS, Ferrograth. Tandberg, UH ER. 
Vortexion, etc. From £36. SAE details. A. E. Wright. Suh· 
ningdalc. Broad heath. Worcester. 
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NICKEL CADMIUM 
Rechargeable and suitable for fast charge HP7 (AA) £1.05. 
SUB c £1 .36. HP II ICI £1 .98. HP 21DI £3.02. PP 3 £3.79. 
pp 3 charger £5.40. 
All the above nickel cadmium batteries are brand new and 
are guaranteed fu ll spec. devices. 
A ll cells are supplied complete with solder tags (except pp 
31. 
Brand new fu ll spec. RECHARGEAB LE SEALED ACID 
maintenance free batteries suitable for burglar alarms etc. 
1.2 amp hr. 6v £4.07. 2.6 a mp hr. 6v £5.23. 
Ouantity prices avai lable on request. Data and charging cir-
cu its f ree on request with orders over £: 1 0 , otherwise 30p 
post and handling (specify battery type). Please add 10% 
P&P on orders under £: 1 0 - 5% over £: 1 O. VAT at the current 
rate should be added to total ord er. Cheques, Postal Orders. 
Mail order to:-
SOLID STATE SECURITY DEPT. (PW), 

10 Bradah.w une, P.rbold, Wlpn Lenca. 
Tel: 0267& 4728. 

MSFCLOCK 
NEW I Shows continuous Date. Hours, Minutes. Seconds, 8 

and leap year, onlv 5 x 8 x 15cm. bui l t · in 60KHz an tenna. 
1000Km range, all parts, case, printed circuil. instructions, 

back assurance, send (48.80 for the 

CAMBRIDGE KITS 
45 (PAl Old School Lane, Mihon, Cambridge. 

SEEN MY CAT? 5000 Odds and ends. Mechanical. Elec· 
trical. Cat free. Whiston Dept. PW, New Mills, Slack port. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

GUITAR/pAl 
MUSIC AMPLIFIERS 

100 watt sl'perb trebte/bass overd rive. 12 months guarantee. 
Unbea table at £44; 60 watt £37; 200 wa tt £59; 100 watt 
twin channel sep. treblelbass per chann el £58; 60 watt £48; 
200 wa lt £72 ; 100 watt four channel sep. treble/bass per 
channel £75; 200 watt £92; slaves 100 watt £32; 20 0 watt 
£50; fuzz boxes. great sound £8.50; bass tUll £9·50; over-
driver fUll with treble and bass boosters £15·50; 100 watt · 
combo superb sound overdrive, sturdy const ruction. castors, 
unbeatable £90; twin channel £100; bass combo £100; 
speakers 15in. 100 watt £35; 12in . .1 00 watt £23; 60 watt 
£15; microphones Shure Unidyne B £26. 

Send cheque or p.a. to: 

WILLlAMSON AMPLIFICATION 
62 Thorncliffe Avenue, Dukinfield, Cheshire. 

Tel: 061-344 5007 or 061-3082064 

Please insert the advertisement below in the next availabl e issue of Practi ca l Wireless for ...... , .. " .. ..... " .... ..... ....... insertions 
I enclose Cheque/ P.O. for £ .. ...... ... .. .... : ...... ......... . 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practica l Wireless) . 

NAME .......... ... ... ........... .. ........... , .. , ..... , ........... .............. ... ... ........... , .... , .... .... ... " " .............. .. . 

ADDRESS .. ........ . " ........ , ......... , ....... . " .. ... .. " ... .... ... " ..... .... ... " ..... .... ... " ...... .... " ... ..... .... , ..... . 

Send 10: Classified Advenisement Manager 
P:lACTlCAL WIRELESS, 
GMG, Clas sified Adverti s eme nt De pt" Rm. 2331, 
King ' s Reach Tower. Stamford Street, 
Londo n SEl 9LS Telephone 01-2615846 

Rate 
' 22p per word, m inim um 12 words. Box No. GOp extra. 

Com pany registered in England. Registe red No. 53626. Reg istered office: King's Reach Tower. Stamford Street , London SE ' 9LS 

Electronics 
Make a job-or hobby-of it ..... 
The opportunities in electronics, today, and for the future 
are limitless - thr0ughout the world - jobs for qualified 
people are available everywhere at ver'/ high salaries. Running 
your own business, also, in electronics - especially for the 
servicing of radio, T. V. and all associated equipment - can 
make for a varied, interesting and highly renumerative 
career. There will never be enough specialists to cope with 
the ever increasing amount of electronic equipment coming 
on the world market. 
We give modern training courses in all fields of electronics -
practical 0 .1, Y. courses - courses for City and Gui Id exams, 
the Radio Amateur Licence and also training for the new 
Computer Technology. We specialise only in electronics and 
have over 40 rs of experience in the subject . - Details sent without any obligation from 

------------------------------------------------------------, Brochure w ithou t o b l iqat ;o n to 

British National Radio & Electronic School 
Box 156, Jer sey. Channel ISla nd s 

W 81 80 

__________________________________ ___________________________________________________ Bl cck ca ps 
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TTL. BY TEXAS 74221 'Mp 74LSI82 14.p 74C157 251p LINEAR I.C •• TRANSISTORS TIP.,C 7Sp 2N3866 IIOp DIODES 
7400 11. 7497 ' ..... 7.25' 140p 74LSI83 14.p 74C1GO USp AYH1212 IItp MCI4V6 'OOp AC127/8 ZOp BFY51/2 22p TIP.2A 70p 2N3903/' lip SYI27 Up 
7401 ". 74100 'lOp 7.259 2Stp 74LSI95 14.p 74CI81 'SSp AYI-1313 IIIp MC3340 'ZOp ADI.9 70p BFY56 33p TIP.2C 12p 2N3905 /6 ZOp OA.7 'p 
7402 '2p 74'04 ISp 74265 Mp 74LS1V8 'lOp 74CI02 'SSp AY' -5050 2Up AD161 /2 4Sp SFY90 IIOp TlP2955 7Sp . 2N4036 I5p OA81 15p 
7403 'Op 7.,05 05p 74278 HOp 74LS221 'OOp 74CI03 U5p AY5-'224A225p BCI07/8 11p BRY39 45p TIP3055 70p 2N4058 /9 12p OABS 15p 
7404 ,Op 74107 34p 74279 '40p 74LS240 175p 74CIM 'ZOp AY5-1315 IIIp NE531 . , .... 

BCI09 "p BSX19/20 20p TIS43 34p 2N,060 12p OA90 9p 
7405 lip 74109 55p 7.283 llIOp 74LS241 175p 74C173 'lOp AY5-1317 710p Ne543K 225p BC147/8 9p BUI05 llIOp TIS93 lOp 2N4061/2 tip OA91 9p 
7.06 32p 7.110 55p 74284 400p 74LS242 17$p 74CI74 IMp AY5-1320 320p Ne555 25p SC149 lOp BUI08 250p ZTXI08 12p 2N4123/4 22p OA95 9p 
7407 32p 741" 70p 7.285 400p 74LS243 t75p 74C175 2tlp CA50IV lip Ne556 70p BCI57/8 lOp BU205 220p ZTX300 11p 2N4125/6 22p OA200 9p 
7.OB tip 7.116 200p 7'290 150p 74LS244 I .... 74CI92 UOp CA3046 70p Ne56'B 425p BCI59 tip SU20B 240p ZTXSOO '5p 2N4289 20p OA202 top 
7409 Up 74118 130p 74293 UOp 74lS245 -74CI83 I5Ip CA304$ 225p Ne562S USp BCI69C Up BU406 145p ZTX502 lip 2N4401/3 27p IN914 4p 
7410 15p 74119 2tOp 74294 ZOOp 14L:::i4!!)1 ... p 74CII14 221p CA3080e 72p Ne565 130p BC172 Up ZTX504 lOp 2N4427 90p lN91S 7p 
7411 24p 74120 tlOp 7'298 ZOOp 74LS257 lZOp 74CIV5 Itlp CA308le 225p Ne566 155p MJ2501 225p 2N457A 250p 2N4871 60p I N4148 4p 

74365 150p 74LS251 175p 74C221 t75p CA3OIOAQ375p Ne567 175p BC177/8 17p MJ2955 lOOp 2NS96 35p 2N5087 27p lN400l /2 5p 7412 ZOp 7.,21 2.p BC179 lip 
7413 lOp 7"122 41p 74366 150p 74LS218 241p _ SERIES CA3130E 100, RC4151 400p BC182/3 lOp MJ3001 225p 2N697 25p 2N5089 27p 1 N4003/4 6p 
7414 60p 74123 .... 74367 150p 74LS373 200p 4000 Up CA3140E 70p SN76003N 175p BC184 tip MJE340 65p 2N697 45p 2N5172 27p lN4005 6p 
7416 27p 74125 55p 74368 150p 7.LS374 'Kp 4001 17p CA31GOe 75p SN7GOI3N 140p BC187 lOp MJE2955 'OOp 2N706A 20p 2N5179 27p I N4006/7 7p 
1417 27p 74126 lOp 74390 ZOOp 81LS95 '4Op 4002 17p FX20I 750p SN76013ND MJE3055 70p 2N7OBA 20p 2N5191 .3p I N540l /3 I4p 
7420 17p 74128 75p 74393 ZOOp 81LS96 I40p 4000 Kp ICL7106 I25p 'ZOp BC212/3 11p MPFI02 45p 2N9 18 .... 2N5194 lOp IN5404/ 7 19p 
7421 40p 74132 75p 74490 225p 81 LS91 '4Op 4007 lip ICL8038 341p SN7G023ND BC214 np MPFI03/440p 2N930 lip 2N5245 40p ZENERS 
7422 22p 74136 ... 74 LS 81 LS98 '4Op 4008 lOp LM30IA IZOp BC4S1 3Ip MPFI05/640p 2N113, /2 20p 2N5296 55p 2 ' 7V-33V 

8T28 DOp 3Ip BC477/8 lOp 2N5401 SOp 400 mW 7423 34p 7414' 70p SERIES 400g 41p LM311 IMp SN76033N 175p MPSA06 lOp 2NI613 25p 9p 
7.25 lOp 74142 200p 74lS00 'Ip 9301 IlIp 4010 SIp LM318 ZOOp SP8515 750p BCM6/7 50p MPSA12 SOp 2N1711 25p 2N5457 /8 .Op IW '5p 
7426 40p 74145 lOp 74LS02 '.P 9302 175p 4011 17p LM324 70p TBA641Bl1 BC547B Up MPSA5632p 2N2102 lOp 2N5459 40p SPECIAL 
7.27 34p 74147 lOOp 74LS04 lOp 9308 3Ilp 4012 lip LM33V lOp 225p BC549C tip MPSU06 I3p 2N21S0 nop 2N5460 40p OFFERS 
7428 38p 74148 150p 7.LS08 22p 9310 275p 4013 50p LM348 .5p TBASOO lOp Up MPSU56 7Ip 2N2219A .... 2N5485 44p 100+ 741 BC559C tip 7430 I7p 74'50 'OOp 74LSIO ZOp 9311 275p· 4014 Mp LM377 175p TBA810 lOOp OC28 130p 2N2222A 20p 2N6027 41p £'6 
7432 lOp 74151A 70p 74LSI3 3Ip 9312 'lip 4015 Mp LM380 75p TBA820 lOp BCY70 lip OC35 130p 2N2369A IBp 2NS247 lOOp 100+ 555 
7433 40p 74153 70p 74LS14 11p 9314 liSp 4016 45p LM38IAN I5Ip TCA940 175p BCY71 /2 22p 2N2484 lOp 2N6254 130p £20 
1437 35p 14154 lOOp 7.LS20 22p 9316 225p 4017 lip LM38IN 140p TDA4500 2 ..... BD131 /2 50p R2008B 200p 2N264S 50p 2N6290 65p 100+ 
7438 35p 74155 IIOp 74LS22 Hp 9322 150p 4018 Hp TDA lOO4 321p BDYS6 201p R20l0B 200p 2N2904/5A )Op 2N6292 65p RCA 2N3055 
7440 17p 74156 IIOp 7.LS27 3Ip 8368 200p 4019 45p LM709 3Ip 

TDA1008 ..... BF200 32p 2N2906A 24p 2NI28 120p £35 
7441 70p 74157 70p 74LS30 22p 9370 HOp' 4020 lOOp LM710 50p TDAI022 lOOp BF24'B 35p TIP29A 40p 2N2907 A lOp 3N140 lOOp BRIDGe 
7442A lOp 74159 lOOp 74LS47 lOp 9374 2ttp 4021 Itlp LM733 lOOp XR2206 400p BF256B 70p TIP29C 55p 2N2926 9p 3N201 110p RECTIFIERS 
7443 1t2p 74160 'OOp 74LS55 lOp 9601 'OlD 4022 lOOp LM741 21p XR2207 400p BF257/8 32p TIP30A 4Ip 2N3053 ZOp 3N204 lOOp lA 50V 2tp 
74'4 112p 74161 lOOp 74LS73 50p 9602 Z2Ip 4023 22p LM747 70p XR2216 175p BF259 38p TIP30C lOp 2N305. 65p 40290 250p lA lOOV 22p 
74.5 lOOp 74162 lOOp 7.LS74 40p INTERFACE 4024 51p LM748 n: BFR39 TIP31A 51p 2N3055 4Ip .0360 40p lA 400V lOp 
7446A 93p 74163 lOOp 74LS75 50p I.C •• 4025 ZOp LM3900 XR:.240 400p BFR40 27. TIP31C 12p 2N3442 140p 403SI /2 45p 2A 50V lOp 
7447A 70p 74164 , .... 74LS83 1I0p MCt488 'OOp 4026 l:IIp LM3111 130p ZN414 IIOp BFR4 1 21. TIP32A 8Ip 2N3553 240p 40364 120p 2A lOOV 35p 
7448 lOp 74165 • lOp 74LSBS 'OOp MC1489 lOOp 4027 51p LM4136 lZOp ZN424e '35p BFR79 27. TlP32C 12p 2N3565 lOp 40408 70p 2A 400V 45p 
7450 17p 74 166 ' .... 74LS86 40p 75107 'lip 4028 14p MCI310P I5Ip ZN425E 400p BFABO 27. TlP33A lOp 2N3643/4 41p 40409 65p 3A 200V 60p 
7451 17p 74167 200p 7.LS90 lOp 75182 231p 402i lOOp MC1458 55p ZNI034E 200p BFABl 27. TIP33C 1Up 2N3702/3 12p . 0410 65p 3A 600V 72p 
7453 I7p 74170 240p 74LS93 lOp 75450 '20p 4030 55p MC14VS 400p 95H90 lOOp BFX29 lOp TIP34A liSp 2N3704 /5 12p 40411 300p 4A l00V 95p 
7454 I7p 74172 7ZOp 74LSI07 45p 75451/2 72p 4031 2IIp BFX30 34p TIP34C l60p 2N3706/7 12p 40594 97p 4A '400V lOOp 
7460 17p 74173 120p 7.LS112 'OOp 754VI/2 Mp 4033 IlIp VOLTAGE REGULATORS BFX84/5 lOp TIP35A 225p 2N37OB/9 12p 40;95 105p 6A SOV lOp 
7470 38p 74174 93p 7.LS123 75p C-MOS I.C •• 4034 2IIp Fixed Plutlc TO-220 BFX86/7 lOp TIP35C 2IOp 2N3773 lOOp 40603 51p 6A lOOV lOOp 
7.72 lOp 74175 ISp 74LSI32 lOOp 74COO 25p 4005 tllp lA +Y. lA -YO BFX38 lOp TIP36A 270p 2N3819 25p 40673 lOp 6A 400V nop 
7473 34p 74176 lOp 74LSI33 lOp 74C02 25p 4040 IMp 5V 7800 75p 5V 7905 ..... BFWIO lOp TIP36C 340p 2N3820 50p 4084' lOp 
7474 lOp 74177 lOp 74LSI38 lOp 74C04 27p 4041 lOp 12V 7812 75p 12V 7912 ..... BFYSO 22p TIP41A 15p 2N3823 70p 40871 12 lOp 
747 5 .... 74178 'lOp 7.LS139 lOp 74COB 27p 4042 lOp llV 7815 75p 15V 7915 00p I For fu ll l.iS1S plcase send S.A.E. o r see 7476 35p 74180 ..... 74LSI51 lOOp 74CIO 27p 4043 Mp 18V 7818 lOp 18V 7918 00p RED LEDS 
7480 50p 74181 200p 74LSI53 lOp 74C14 lOp 4044 Mp 24V 7824 IIOp 2.V 7924 ..... 0.125" 12p 50· lOp our fu ll page advertisements in P.E., 
7.81 lOOp 7'182 lOp 74LSI57 Mp 74C20 27p 4046 Itlp IlImA TO-12 lOOmA TO-12 0 .2 " 12p 50 · lOp ET!. . W oreless World 7482 Up 74184A 150p 74LSI58 lZOp 74C30 27p 4047 IMp 5V 18L05 35p 5V 79LO'J lOp 
7483A lOp 74185 150p 74LSI60 lOOp 14C32 3Ip 4048 55p 12V 78LI2 35p 12V 71L12 lOp 
1484 lOOp 74186 lOOp 74LSI61 lOOp 74C42 1I0p 404 . 40p 15V 78L15 35p 15V 79LI5 lOp Please add 30p TECHNOMATIC LTD 7485 1I0p 74190 lOOp 74LSI62 140p 74C48 251p 4050 4Ip 
7486 34p 74", lOOp 74LSI83 lOOp 7'C73 75p 4051 lOp OTHER REGULATORS p&p and VAT at 15% 
7489 171p 84192 lOOp 74LSI64 lZOp 74C74 70p 4052 lip LM309K 135p TBA625B lZOp 
7490A lOp 7.193 lOOp 74LS165 lOp 14C85 ZOOp 4053 lOp LM317T 200p TL430 Up Govt •• Colleges. etc. 
7491 lOp 74194 lOOp 74LS173 1t0p 74C86 I5p 4055 '25p LM323K 125p 78H05KC .... orders accepted_ 17 BURNL EY ROAD 7412A 46p 74195 Kp 74LS174 1t0p 14C90 Kp 4056 135p LM123 37p 78MGT2C ,-
7493A lOp 74196 I5p 74LS175 1t0p 74C95 llOp 405D IMp Callers welcome LONDON NW10 7414 Up 74'97 lOp 7.LS181 320p 74CI07 125p 4060 IUp OPTO-ELECTRONICS 
7495A 70p 74198 l50p 14LSI90 lOOp 14C1SO 251p 4003 '21p 2N5777 45p ORPI21Op ORP61 lOp MON-FRI 1.30-5.30 Telex: 922800 7496 65p 74199 '50p 74LS191 lOOp 74CI51 2IOp 40615 55p OCP71 130p ORPOO lOp TIL78 70p SATURDAY 10.30-4.30 Tel: (01) 452 1500 

AlIyoDDeed for listening! 

Every month listen with the complete hi-fi magazine 
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Newest. neatest system ever 
devised for storing small parts 
and components: resistors. 
capacitors. diodes, transistors, 
etc. Rigid plastic units in-
terlock together in vertical 
and horizontal combinations. 
Transparent plastic drawers 
have label slots. 10 and 20 

:rz!ce 
bench or table top. 
As supplied to Post Office. 
Industry and Government 
Depts. 

TREBLE (301 £5.90 for B. 
DOUBLE TREBLE 2 drawers, in one outer case (602) 
£a.90for 8. 
EXTRA LARGE SIZE 1601 I £7.90 for B. 

PLUS QUANTITY DISCOUNTS 
Orders over £20, less 5%. Orders over £60, less 7t%. 
PACKING/POSTAGE/CARRIAGE: Add £1.00 to all 
orders under £ 1 O. Orders £: 1 0 and over, please add 

1 0% FOR LARGER OUANTITIES. 
Please add 15% V.A.T. to total remittance. 

All prices correct at time of going to press. 
124 Cricklewood Broadway, London N.W.2 

I 01-<1504B44 

INDEX TO ADVERTISERS 
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WaddinglOn's Vldeomaster announce a doorbell that doesn't 
go Brrnnggg, Oing·Oong or BZZllZl. Instead it plays 24 
different classical and popular tunes. It will play the tune 
you select for your mood, the season or the visitor you are 
expecting to call. Door tunes is not only great fun and a 
wonderful ice breaker, but is also very functionally and 
beautifully designed to enhance your home. There is 
something for Christmas, something for ,your continental 

or your relations from the states, and even 
something for the Queen. Door tunes is easy to install and 
has separate conuols lor volume. lOne and tempo. 

me TV game can be compared to an audIO casselle deck 
and is programmed 10 play a of different games 
fl COLOUR, using various plug·in cartridges. At long last a 
TV game is available which keep pace with improving 
technology by allo'Ning you to extend your library of games 
with the purchase of additional cartridges as new games 
are developed. Each camidge comains up 10 ten diflerent 
action games and the first cartridge containing len Sports 
games is included free with the console. Other cartridges 
are currently available 10 enable you 10 play such games as 
Grand Prix Motor Racing. Super Wipeout and St1rnt Rider ROAD RACE - £8.87 + VAT. 
Further cartridges are (Q be released later this year, Grand Prix mOlOr racing with gear changes, crlsh noises 
nduding Tank Battle , Hunt the Sub and Target. The SUPER WIPEOUT - £9.17 + VAT. 
console comes complete with two removable joystick 10 different games of blasting obstacles oil the screen. 
player comrols to enable you 10 move in all four directions STUNT RIDER - £12.16 + VAT. 
lup/dolNflJrightlleftland built into these joystick controls are MOIorcyclespeed trials, jump ing obstacles, leaping va rious 
ball serve and target fire bUltons. Dlher fealUres include rows of up 10 24 busesetc 
several diHiculty option switches, automatic on screen NON·PROGRAM-MABlE TV GAMES 
digital scorillg and colour coding on scores and bans 
lifelike sounds are transmitted through lhe TV's speaker, 6 Game _ COLOURSCORE 11 _ £1150 + VAT. 
simulatingtheacwal game being played. 
Manulactured by Wadding IOn'S Videon""" and ID Game COLOUR SPORTSWORLO 122.50 + VAT. 
guaranteedloroneyear 

CHESS COMPUTERS 
STAR CHESS - £55.09 + VAT. 
PlAY CHESS AGAINST YOUR PARTNER. 
using your own TV to display the board and pieces. Slar 
Chess is a new absorbing game for two players, which will 
interest and excite all ages. The unit plugs into the aerial 
socket of your TV set and displays the board and pieces in 
full colour lor black and whitel onyour TV screen, Based on 
the moves of chess. It adds even more excitement and 
interest to the game. Fur those who have never played, 
Star Chess is a novel introduction 10 the classic game of 
chess. For the experienced chess player. there are whole 
new dimensions 01 unpredictability and chance added 10 
the strategy 01 the game. NO! only can pieces be taken in 
conventional chess type moves, but each piece can also 
exchange rocket lire with its opponents. The unit comes 
complete With a free 18V mains adaptor, full inst ructions 
and twelve months guarantee 

CHESS CHAllfNGER £85.65 + VAT. 
PLAY CHESS AGAINST THE COMPUTER. 
The stylish, compac!, ponable console can be set [0 play at 
seven diHerent levels 01 ability from beginner to expert 
including"Mate in two" and "Chess by mail". The computer 
WJII only make responses which obey InternallOnal chess 
rules , CaSlling, on passant, and promoting a pawn are an 
included as pan 01 lhe computer's programme. It is 
possible 10 enter any given problem from magazines Of 
nSlNSpapersor alternatively establish your O'Ml Iloard 
position and watch the computer reac\. The positions of all 
pieces cao beverilied by using the comuutor memory reca ll 
bUlton 
Price Includes unit wood _ grained housing, and 
Staumon design chess pieces, Computer plays black or 
white and agamst itsell and comes complete with a mains 
adaptor and 12 months guarantee 

OTHER CHESS COMPUTERS IN OUR RANGE INClUOE 
CHESS CHAMPION - 6 IfYEIS £47.39 + VAT. 
CHESS CHAllENGER - 10 IfYEIS £138.70 
+ VAT. 
BORIS - MULTI-IfYEL TALKING DISPLAY £163.l14 
+ VAT. 

ElfCTRON1C CHESS BOARD TUTOR £17.17 + VAT. 

A special bulk purchase of lhese amazing chess teaching 
machines enables us 10 offer them at C17. 17 less Ihan 
hall recommended reI ail price_ The elewonlcchess lUtorIS 
asimpJe ballery operated machine that can actuAlly teach 
anyone 10 play chess and improve their ganre ngllt up 10 
championship level. This machine is nO! only lor IOtal 
beginners but also for established playerswanling to play 
beller chess. Unit coma Ins Ihe eleclromc chessboard wnh 
32 chess pieces. a 64 page explanalOrybooklel and a set 01 
32 progressive programme cards Including 6 beginners 
cards, 16 check mall! positions, 9 nllnliltUle games, 5 
openings,3 end games, 28 chess problems 2 master 
games 

DRAUGHTS COMPUTERS 
CHECKER CHALlfNGER 2 lIVEIS £43.00 + VAT. PLAY ORAUGHTSICHECKERS AGAINST THE COMPUTER 

4lIVEIS £78.00 + VAT. 
The draugtHs computer enables you 10 sharpen your skIlls, 
Improve your game. and play whenever you want . The 
C{ImpUler incorpbrales a sophlslicated, reliable. deCISion 
making microprocessor as liS brain , Its high level 01 
thinking ability enablesrt to respond with its best counter 
moves like a skilled human opponent . You can select 
oHence or defence and change playing difficulty levels al 
any lime. Positrons can he verified by conrputer. memory 
recall. Machlfle does nOI permll moves and can solve 
set problems. Cumpllter r.omes complele With InS\luCllons, 
mains adapslorandtwe!ve nlomhs 

FOR FREE BROCHURES - SEND S.A.E 
for FREE IliuSllated brochures and reviews on TV and chess ganres please send a slarrrped <Iddressed enve!ope,ilnd Slate 

which particular games you require In!ornla llon 011 
CaUers welcome al our sliop In Wellinry - demonstratIOns dally - open Irom gaOl 5 ]Upnl MlJn Sat19ilOl IPII I Wedl 

10 orde! tJy lelephone please llUOIe your nanle.addressilndAccessJ8arr.lllycardnumtJer 
Poslage and Packll1Y FREE 

AJD DIRECT SUPPLIES LIMITED. Dept. PWl 102 Bellegrove Road, 
Welling Kent DA16 300. Tel: 01·303 9145IDayl 01·850 86521Eveningsl 
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HMd Offica and Warohouse Z & I AERO SERVICES LTD. IIIIIiIShop 
44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD 
LONDON W2 5SF LONDONWI 
Tal: 721 5641/2/3 Reg No. 242125503 Tal: 580 8403 

Please send all corre.pondence and Mail-Order. to Head Office Opon III lily SaturdlY 

A SELECTION FROM OUR STOCKS OF FULLY 
GUARANTEED FIRST QUALITY VALVES 

183GT 0 ·86 16AX 5GT 1 ·49 60T6 0 ·92 12AV6 0·98 ECF802 1 ·09 'EY88 0 ·63 PCl84 0·86 PY83 0 ·81 UCC85 0·69 
IR5 0·51 SBA6 0 ·52 60T8 01.92 12AV7 1 ·18 ECH42 1·27 EYSOOA 1·73 PCl86 0·98 PY88 0·88 UCF80 0·86 
IX2B 1 ·38 68Ef. 0 ·55 60W4 1·03 12AX7 0·63 ECH81 0·63 EZ80 0·57 PCl805 0 ·92 PY500A 1 ·73 UCH42 H5 
304 0.75 6Bf5 0 ·98 6E55 1 ·15 12AYl 0·98 ECH200 0 ·92 EZ81 0 ·67 P0510 3 ·86 PYBOO 0.81 UCH81 0.75 
5AT8 U ·92 68f6 0 ·65 6EV5 1'.73 12BA6 0 ·75 ECl80 0·69 GY501 1 ·03 Pl36 1·27 PY801 0.81 UCL81 0·81 
5T4 0·86 66G6G 1 ·49 6EW6 0 ·92 12Bf6 0 ·17 EClBl 0·86 GZ30 0·75 Pl81 0·92 U25 1·15 UCl82 0 ·86 
5U4G 0 ·69 6BH6 0 ·98 6G H8A 0·92 128H7A 0·86 ECl82 0·69 GZ32 0·75 Pl82 0·63 U26 1 ·15 UCL83 0·92 
5U8 0 ·86 GBJ6 138 6G K5 0·81 12Bl6 0·81 ECl83 1 ·33 GZ33 4 ·38 Pl83 0·57 UABC80 0·66 Uf41 1 ·15 
5V4G 0 ·69 6BJ7 075 6GK 6 1 ·03 12806 1·03 EC184 0 ·81 GZ34 2.88 Pl84 0·86 UAF41 0·92 UF80 0 ·57 
5X4G 0 ·92 66MB I ·6 1 6J4 1 ·38 128Y1A 0·92 ECl85 0·75 OA2 0 ·75 Pl504 1·38 UBC41 0·81 UF85 0·57 
5X8 1 ·03 6BN4A I ·03 6J 5GT 0·92 12CU6 1 ·03 ECl86 0·98 OA3 0·86 Pl508 1 ·62 U8C81 0 ·66 Ul84 0·98 
5Y3GT 0 ·75 6aN6 0 ·92 6J6 0·63 19A05 0·86 EFBO 0·46 082 0·81 Pl509/519 2 ·87 U8F80 0·69 UM80 0·69 
5Z4GT 0 ·75 6S0)A 0 ·81 6K5GT 0·86 198G6G 0·57 EF85 0·55 083 0·86 Pl802 3 ·22 U8f89 0·69 UM81 0 ·86 
6A81 0 ·69 5BR8A 1 ·38 6K6GT 0 ·98 30CI8 225 EF86 0·69 OC2 1·61 PV81 0·81 U8l21 1 ·03 UM84 0 ·52 
6ACl 092 66S7 265 5L6GT 1·27 30H2 1.20 EF92 1·16 OC3 0 ·98 PY82 0 ·63 UCC84 0·86 UY85 0.69 
6A08 0 ·69 6BUB 0 ·98 6N)GT 0 ·98 30f114 2.00 EF97 0·81 003 0·86 
6Af4A 0 ·92 88W7 1 ·15 60) 1·03 35A3 0·81 EF9B 1 ·03 PABCBO 0 ·52 
SAG5 0 ·)5 66Z6 0 -)5 5SA) 0·92 35B3 0·75 EF183 0 ·81 PC8S 1 ·03 
6AG7 0 ·98 6Bn 0 ·81 6SG) 0 ·92 35C5 0·98 EF1B4 0·81 PC8B 1 ·03 OSCI LLOSCOPE TUBES 6AH6 1 ·09 6C4 0 ·63 bSKi 0 ·92 50C5 1-16 EFl200 1·84 PC96 0·51 
6AJ5 0 ·75 6C5GT o 69 6Sl) GT 0 ·81 50EH5 0·98 EH90 0·69 PC97 1 ·09 current production. Made in USSR 
6AK5 0 ·63 6C6 0·57 6SN'IGr 0 ·81 OAf96 0·69 El33 2 ·6) PC900 1-15 
6AKS 0·86 '3C8G 0 ·69 6S0) 0·92 Of96 0·69 El36 1 ·73 PCC64 0·57 One inch Tube Type 3LO 11. This tube isa 
6AK7 098 SCR6 o 63 6SRi 0 ·92 OK92 1·16 ElSl 0 ·92 PCC85 0·69 
BALS 0 ·46 ECG) 0 ·81 6V6ET 0 ·92 Ol96 0·69 ElS2 0·69 PCC8S 0·75 good replacement for 1 CP31. Tube 
6AM6 I ·3e ,; ,:GBA 0·86 <lX, 0 ·81 ECC84 0 ·69 El83 0·69 PCCS9 o ·S6 characteristics are identical with those of 

0·81 0 -92 6X5G; 0·69 ECC85 0·55 ElS4 0·75 PCC189 1·15 1 CP31. As the connections are different the 
>'AN5 2 81 l;CN") 1·38 tiXB 0·92 ECCS6 1 ·44 ElS6 o ·S6 PCf80 0·98 tube is supplied complete with base, SAN6 o cuJB r. ·S6 1GS '; 0.92 ECC88 0 ·86 El95 0 ·81 PCF82 0·52 
f. A05 098 SCSI 0 ·98 12A6 0 ·69 ECCS9 0·92 El504 1·09 PCF84 0 ·75 connection diagram and technical data 
hAS6 1·1. 6LU 5 i ·15 lZAL5 0·15 ECC1S9 0·92 EL509/519 2.85 PCf86 0·86 £12·00 plus £1·80VAT. Three-inch tube 
BAS )G I ·JB BCliG 1 is P A05 0 ·69 ECfSO 0·69 EMSO 0·75 PCF86 1.38 Type 3BP1. This well known tube used in 04T6 0 ·86 6C'84 4 05 ECFS2 0 ·63 EMSl 0 ·69 PCF801 1.27 

. bAU6 0 ·57 5cxa 1 · 15 11AT6 0 ·69 ECFS6 0·92 EMS4 0·69 PCF802 0.75 "PUR BECK" Oscilloscope can be supplied 
GAV6 0 ·86 1 -15 12,11) 0·57 ECF200 1·03 EMS) 1 ·15 PCf806 1 ·15 for £7·50 plus £1·12VAT. 14-pinbasefor 0 ·86 1 ·15 ; 2AUS 0·75 ECF201 1·03 EYSl 0·63 PCl81 0 ·75 the above £0·80 plus £0 ·12 VAT. ': -'.)(4GT8 1 5 6Gl1G8 ; ti 7 I 0-54 ECF801 1·09 EY81 0·57 PClS2 0·92 

-
Pr ;l.es are inc lu SI\h: (l! VAT 'at Gem,", ,, ra1esl except where shown separately. Postage and packing charges are £0.1jiper £ subject to a minimum of £0.40. 
M·" imum orc ler c' ,.;I(JP fur A"proved Credit customers £20·00. Minimum Transaction Charge for mail orders £1.00. 

-- _ ._ .. _ -- - _. - ._- - --------,----------------------
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Wilmslow 
Audio 

THE firm for spellkers! 
SEND 15P STAMP FOR THE WORLD·S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, KITS, 
CROSSOVERS ETC. AND DISCOUNT PRICE LIST. 

AUDAX • AU DIOMASTER • BAKER • BOWERS & 
WILKIN S • CASTLE • CELESTION • CHARTWELL 
COLES • DALiOSFORD • DECCA • EMI • EAGLE. 
ELAC • FANE • GAUS S . GOODMANS • I.M.F .• 
ISOPHON • Jf1 • JOR DAN WAITS. KEF. LEAK. 
LOWTHE R 'V1 CK ENZIE . MON ITOR AUDIO. PEERLESS 
• RADFORD • RAM . RI CHARD ALLAN • SEAS. 

• STA G • TANG ENT • TANNOY • 
VIDEOTON E . YAMAHA 

WILMSlOW AUDIO (Oept. P.W.) 

SWAN WORKS, BA N K SQUA RE, WILMSLOW, 
C HE S H IR E 5 1( 9 l HF 

Speakers. Mail O,tl", & fxoon 0625 5 7.9599 Hi- Fi 0625 526213 

C"': 

FIRST 
and STILL BEST! 
We've been producing our 
Electronics Components 
Catalogue for over 20 years. 
During that time we've learned 
a lot, not only in the art of 
catalogue production but in 
building a business that serves 
the needs of constructors. 
Little wonder that we have a 
reputation second to none for 
our catalogue- andforthe ser-
vice that backs it up. Ex-
perience both for yourself. Just 
send £ 1 .30 with the coupon 
and a catalogue will come by 
return of post. 

TREAT YOURSELF FOR XMAS! 
• 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. PW., 234-240 London Road, Mitcham, Surrey CR4 3HD 

Phone 01-648 8422. - - - - - - - - - - -. 
:::;) .. I 
Col:! 
(.) ti I 

Please ","'e ' DU' N,'O'e aml Add,." m bloc' capi ,a!s I 
NAME - - --- -- .... _ ... 'lftf I 

cl 
I 
I 
I 

ADD RES S .. - - - ---- -------- _ I 
I 

HOME RAD IO ((ompullelllsl LT D Dept PW RN . I egd. a. 
234 -240 LOlldon Road . M ,tcham. Surrey CR4 3HD 912966 LO ndOnJ ,--------------

Practical Wireless, January 1980 
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Model Cl C-24voits 

Mallei ele -24volls Priced al £9.75 11 87 1 

..--_-E' .. 

Accurate pin point temperature control between 65° and 
400°C. Heating element and sensor built in tip of the iron for 
fast response. Interchangeable slide-on bits from 4.7mm 
(3/ 16") down to 0.5mm. Zero voltage switching . no spikes. No 

field . no leakage. Supplied with miniature CTC (35-
4Owatt) iron or XTC (50 watt) . TCSU1 soldering sta tion with 
XTC pr CTC iron £36 (6.44). Nett to industry. 

A .nlniature Iron with the 
elemen t enctosed fi rst 
in a ceramic shaft. then In 
stainless stee l Virtual ly 
leak-free . Only 7' , long 
Fitted wi th a 3 /32 bit 
£4.20 (98) 
Range of 5 other bits 
avai lable from '.i, down to 
3/64 
Al so avai lab le for 24volts ,. 
Spar e e lement CX230E 

A genera l pu rpose Iron 
also with a ceramic and 
stee l sha ft to g ive you 
toughness combined wi th 
near-perfect Insu lation 
[',tted with 1/ 8 bit and 
priced at £4.20 198 1 
Range of 4 other bits 
ava ilable 
Also available In 24 volts .. 
S pa re e le m e n t M Od E.·1 X2,) ?M .... E 

SK3 Kit Model SK4 Kit Model SKl Model MLX 12volt s ST3 Stand. 

Conta ins both 
the model CX230 
soldering iron 
and the stand 
ST3 . Priced at 
£5.70(1.49) 
It makes an 
excellent present 
for the radio 
amateur or 
hobbyist. 

With the model 
X25 /240 general 
purpose iron and 
the ST3 stand 
this kit is a must 
for every toolkit 
in the home. 
Priced at 
£5.7011.49) 

Stocked by many wholesale IS and retailers or direct Irom us il you are desperate. 

Thi S kit contams a 
15watl miniature 
soldering Iron . 
complete wi th 2 
spare bits. a coit 01 
solder . a heal Sink 
and a booklet. H ow 
to Solder Prrced at 
£5.05 11531 

The so ldering .ron In thiS k it A strong chromi um 
can be operated from any plated steel spr ing 
ord mary car battery It is screwed Into a plastiC 
fi tted with 15 leet fle x ible base o f high grade 
ca bl e and battery c lips Insu latrng material 
Packed In a strong plastiC prOVides a safe and 
enve lope It can be lefl In a handy receptacl e to r 
car . a boaror a caravan ready all ANTEX models 
for soldering In the held soldering Irons 
Prlce '£4.55 11141 Priced a1 £1.50 1571 

V A T + P&P as shown In brackets 1. 1 

/ . ( Please send me the Anlex coloul brochure 0 I enc lose cheQue/P.O.tGIIO No.25B 1000 0 

I Please send the iollowmg . . 
I Name 

\ 
I 
I 

I Address I 

- X? 
Road. Haywards Heath. Sussex. PRACTICAL WIRELESS is sold subject to the following conditions. namely that it shall nQt. wit hout the written consent the Publishers first having been given. be lent . resold. hired oul 
or otherWise disposed of by way' of Trade at more than the recamf!1ended selling price shown on the cover. excluding Ei re where .the. selli ng price is subject to V.A.T. and Ihal it shall not be lent. resold. hired OUI or 
otherwise disposed of in a mu tilated condition or in any unauthOrISed cove r by way of Trade or affixed to or as part of an y publication or advertising. litcrary or pictorial matter whatsoevcr. 
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.... ... -

"'-----

A 63-key ASCII keyboard with 625-line 
TV interface, 4-page memory and 
microprocessor interface. Details in 
our catalogue. 

Our catalogue even includes some 
popular car accessories at marvellous 
prices. 

: -. ...,,:-" i - --. '1. 

!-' _-_ I ... - -I' 
A 10-channel stereo graphic equaliser 

These are just some of the metal cases 
we stock. There are dozens of plastic 
ones to choose from as well. 
See pages 52 to 57 of our catalogue. 

A maSSive new 
(dIalogue from 
Maplln that"s even 
bigger and better 
Ih<11l before. If YOll 
ever buy electro nic 
components. ttllS IS 
tile one catalIJglle 
you must not be 
Without. Over 280 
pages - some In full 
colour - it's a 
cornprehenslve 
gUide to electrarlle 
COlllponems 'Nrth 
11uIldreds of 
photographs and 
Illust ra t ions and 
page afte r page oi 
I!lVJiuable data 

OUl hr·rnollll ll y glhHarl teec! prices. 
special oi ler':, drl d .:rlll he latest IIPWS h om Mapilll 

I 

I Mobile amateur radio, TV and FM 
aerials plus lots of accessories are 
described in our catalogue. 

A digitally controlled stereo 
synthesiser the 5600S with more 
facilitie s than almost anything up to 
£3,000. Build it yourself for less than 
£ 750 .Full specification in our 
catalogue. 

... ........ 

An attractive mains alarm clock with 
radio switching function and battery 
back up! Complete kit with case only 
£18.38 (incl. VAT & p & p) MA1023 
module only £8.42 (inc!. VAT) . 

ELECTRONIC SUPPLIES LTD 

n - Postthis 
: coupon now for your · .II1II., 

copy of our 1979-80 !, 
catalogue price 70p. A 

Please send me a copy of your 280 page \ . ' n cata logue, I enclose 70p (plus 37p p&p). 
. If I am not completely satisfied I may return the 

catalogue to you and have my money refunded, 
If you live outside the UK send £1.35 or ten 

Internationa l Reply Coupons, 
I enclose £1.07, 

r"NAME 
- ADDRESS _ 
C 

C P . ..'H'--'Jl O 
\. ' C ,., 

A superb technical bookshop in your 
home! All you need is our catalogue. 
Post the coupon now! 

Add-on bass pedal unit for organs. 
Has excellent bass guitar stop for 
guitarists accompaniment. ' 
Specification in our catalogue. 

All mall to:-
PO, Box 3, Rayleigh, Essex SS6 8LR. 
Telephone: Southend (0702) 554155. 
Shop : 284 London Road, Westcl iff·on·Sea,'Essex, 
(Closed on Monday). 
Telephone: Southend (0702) 554000. 
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