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QUARTZ LCD 
5 Function 

Hours, mins, secs., 
month, date. auto 
calender, back-light . 
quality meta l 
bracelet. 

£6.65 i 
Guaranteed sa me 
day despatch. 
Very slim. only 
6mm thick. • 
MULTI ALARM 
6 Digits 10 
Functions 

.. Hou rs. mins .. secs. 
• Months, date, day. 
.. Basic alarm. 
.. Memory date alarm . l 

• Timer a la rm wi th dual. \ , 
.. Time and 10 country 

zone. 
• Back-l ight. 
• 8mm thick. 

£18.65 

M1 

M5 

SOLAR QUARTZ LCD 
Chronograph 
Powered from sola r 
pa nel with battery back· up . 
6 digit , 11 functions. 
Hours. mins .. secs., day. 
date, day of week. 

III 
1/ 1QOth, 1/ 10th. secs., 
I OX secs .. mins. 
Split and lap modes. 
Back-light . auto 
calendar. Only 8mm 
thick. 
Sta inless steel bracelet 
and back. 
Adjustable bracelet . 

Metac Price 

Cl 
I 

£13.65 
Guaranteed same day despatch 

HANIMEX 
Electronic 
LED Alarm Clock 

. :2:'-11 
-- - --

F~ "l""" .1'1(1 Slh'C.t",:.dtu'\ 

M9 

H o" , 111 111,.:,' C:,~Old\ L.,',h' LED ,: ~LlI,,', \'nl' 
:J m ,,'Ul " I,,·ln.,)11 ,Ill! ( ."U' 2..l Ht), . • ~ .• 1.".,-. 
on ,1 11 t:()ll1 ' OI D ,~pl" . ' I,hl! 11~ IUI ",IW' >' IOS~ 
,,,{I,e,,.,,,n A,>;),'o,I1..IJ'" 9 """l1k' ~·li.JV/" O ,<;:JI,, \ 

:J' "h i d ,rn r1l i.J d~·~ c on l/l'! SI!f' 5 IS" " :1 93" " 
23'6" 11)1"lP'1 " 11 mm " GOm.n ' 

'," ':I,lfl T 1 .13 IllS 1005 ... ,;1 AC powe r 220V 

£9.65 Th ollsands sol ei' 

Mains operated . 

Guaranteed sam e 
day despatch 

M13 

SOLAR QUARTZ 
LCD 5 Function 

Genuine solar panel 
with battery back-up. 
Hours, mins., secs., day. 
date. Fullyadjustable 
bracelet. Back-light. 
Only 7mm thick. • ~:- ' 

£8.65 

Guaranteed same day 
despatch. 

M2 

FRONT-BUTTON 
Alarm Chrono 
Dual Time 

6 digits, 5 flags, 
22 functions. 
Cons tant display of 
hours and mins .. plus 
optional &econds or 
date display. 
AM/PM ind ication. month, 
Continuous display of day. 
Stop-watch to 12 hours 
59 ·9 secs .. in 1/ 10 second steps. 
Split and lap timing modes. 
Dua l time zones. 

~ 

iIlI~ 

Only 8m", thick 
Back- I;gh t. FullV adiustable £ 1 8.95 
~~:~a~:::t~me day dispatch M 6 

SEIKO Alarm Chrono 
LCO, hOLlfS, millS .. 

secs. , d'l Y of week, 
month , clay and date. 
24 hOUl Al arm, 12 
hour ch ronograph, 
1/ 10111 ~e cs . , and 
lap timl·. Back l iqht, 

stain!es~ steel, 
HARDl. EX !J lass 

Lis t Pril.e £ 130.00 

METAC PR ICE 

£105.00 

QUARTZ LCD SLIM 

11 Function CHRONO 

6 digit, 11 functions. 
Hours, mins., secs., day, 
date. day of week. 
1/ 100th. 1/ 1 Oth . secs .. 
1 OX secs. , mins. , 
Split and lap modes. 
Back-light, auto ca lendar. 
Only 8mm thick. 
Stainless steel bracelet 
and back. 
Adjustable bracelet. 
Metac Price 

£ 1 0.65 Thousands sold ! 
Guaranteed same da.y despatch. M3 

SOLAR QUARTZ LCD 
Chronograph with 
Alarm 
Dual Time Zone 
Facility 
6 digits, 5 flags. 
22 function s. 
Solar panel with 
battery back-up. 
6 basic functions . 
Stop-watch to 12 hours 
59· 9 secs .. in 1/ 10 sec., 
steps. 
Split and lap timing modes. 
Dual time zones . 
Alarm. 9mm thick. Back-light. 
Fully adjustable bracelet. 

£19.95 
M7 

SEIKO MEMORY 
BANK 
Calendar watch M354 
Hours, mins., secs 
Month, day. date in 
12 or 24 hour format 
all indicated continuously. 
Monthly calendar disp lay 
month. year and all dates 't 
for any selected month over! 
80 year period . 
Memory bank function. 
Any desired dates up to 11 
can be stored in advanced. 
'2 year battery life . 
Water resistant. 

List Price ( 130 

M10 MetacPdce £79.50 
~=========~ 

Mll 

HANIMEXportable 
LCD clock radio 

;'~i~. 
.. Time se t & alarm contro ls. 
• Snooze & sleep controls. 
• Wake to music or alarm. 
• AM/ PM indicator. 
.. Battery operated. No plug required. 
.. Receives all standa rd AM radio 

broadcasts, 
* Drawstrin g carrying case included. 

• Back- I.ight.. £14.95 
.. Batter ies su pplied free. 
• Quartz crystal contro lled. M 14 

HOW TO ORD ER 

QUARTZ LCD 
Ladies 5 Function 
Only 25 x 20rnm and 
6mm th ick. 
5 function . Hours, 
mins. , secs., day . date 
and back I i!Jh t and 
aulo calendar. 
Elegan t meta l 
bracelet in si lver or 
gol d 
State preference 

£9.95 
Guarant eed same day 
despatch. M15 

Pay men ! call Ilc made tlv :;cmllr1g ehequl'. pos!oJl (lrdl'l. Bal clav. Acccss Of Amcr IC,I!) Exp ress car et 
lI umtJe, s . W"t.' you I '1,11111.' . Mld,ess "lid lilt! u lli"" dei,,, I:. clca1lv . codos.: 30p t or P0:'I and pack l11~1 

OT rh.: ,tm (1u ll! SIJI .:d \·\ll~ do nor wal l 10 c l';(1I yOU! C h l.! qlil~ b.:fcl l l.! sel1 cllllg !he qoo d s so lhl s Will 
nOI c!elil Y tk ll very. All P , o (ill Cls ca /ly 1 ve<.l l gUdl dlltl.!C l' .md I l JIIIllOlll'Y back 10 day 'IJJSSlII ,H1ce, 

B <.Il lcI Y tll l' llU ~crvlt.:~ IS dV.rIIJIl I(! 0,11 uur ,tIO p S. Al l pIU.:C~ Inclucl c VAT 

Trade enqUIri es. $cnlI IOl.J compl.; tc !o~ l of lJJllc pr lt.: l.!S - lIlrrlHlhUlI orth~T vdlu .... ( 100 
TclcphOlll.! O,de l :' C'l.!c!, ! t.:.J,d CUS101ll 1.!1~ C,HI tel.:pi10111.! o.dcrs dlleel to D avcll l l Y 01 EdgwJle Rd ., 
24 hOUl pl ll)lIC SC I "ICt' :1 1 !lo th shOp~ 01 723 4 753 03272·76545 

CAL LER S WE LCOME 
Shops open 9.30 . 6.00. 

metrCle ELECTRONICS 
& TIME CENTRES 

North & Midlands 
67 High Street, DAVENTRY 

Northamptonsh i re 
Telephone: 03272 76545 

QUARTZLCD 
ALARM 7 Function 

Hours, mins., secs,. 
month, date, day. 
6 digits. 3 flags plus 
cont inuous display 
of day and date or 
seconds. Back-light 
Only 9mm thick. 

£9.95 

~Lq~!;t:~~· I. 

\ ;;-C?'c§ij/ 
'd'SIii'i 

Guaranteed same day dispatch. 

M4 

ALARM CHRONO 
with 9 world 
time zones 
- 6 digits. 5 flags. 
- 6 basic functions. 
• 8 further time zones. 
• Count-down alarm. 
• Stop-watch to 12 hours 

59·9 secs. 
in 1/ 10 sec. steps 

• Split and timing modes. 
- Alarm 
- 9 mm th ick. 
• Back-l ight. 
- Fully adjustable bracelet. 

£19.95 M8 

SEI KO-STYLE 
Dual time-alarm 
Chronograph ~,!I 

~ ~t 
Mineral glass 
face . i_--'\S'f~ ' 

Battery hatch 
for DIY battery 
replacement. 
Top quality fin ish 
w ith fully 
adjustable bracelet. 

£35.00 

Price breakthrough 
only 
£14.50 

OUTSTANDING FEATURES 

M12 

• DUAL TIME . Loca l time always vis­
ible and you can set and recall any 
other time zone (such as GMTI. Also 
has a light for night viewing. 

• CALENDAR FUNCTIONS include 
the date and day in each time zone 

• CHRONOGRAPH/ STOPWATCH 
displays up to 12 hours, 59 minutes, 
and 59.9 seconds. 

• On command, stopwatch display 
f reezes to show intermediate 
{split/tapl t ime while stopwatch 
continues to run. Can also switch to 
and from ti mekeeping and stopwatch 
modes without affecting either's 
operation. 

• ALARM can be set to any time w ithin 
a 24 hour period. At the designa ted 
time, a pleasant, but effect ive buzzer 
sounds to remind or awaken you! 

Guaranteed same day dispatch. M 16 

South of England 
327 Edgware Road 

LONDON W.2 
Telepho ne: (01) 7234753 

www.americanradiohistory.com



praccical 
APRIL 1980 
VOLUME 56 
NUMBER 4 
ISSUE 878 

BRITAIN S LEADING JOURNAL FOR THE RADIO & ElECTRONIC CONSTRUCTOR 

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

QUERIES 
While we will always try to assist readers 
in difficulties with a Practical Wireless 
project , we cannot offer advice on 
modifications to our designs, nor on com­
mercial radio, TV or electronic equipment. 
Please address your letters to the Editor, 
Practical Wireless, at the above address, 
giving a clear description of the problem 
and enclosing a stamped self-addressed 
envelope. Only one project per letter please. 

Components for our projects are usually 
available from advertisers. A source will be' 
suggested for difficult items. 

SUBSCRIPTIONS 
Subscriptions are available to both home 
and overseas addresses at £ 10.60 per 
annum, from "Practical Wireless" Sub­
scription Department, Oakfield House, 
Perrymount Road, Haywards Heath, 
West Sussex RH16 3DH. 

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

Binders are available (Price £4.10 to UK 
addresses and overseas, including post and 
packing) each accommodating one volume 
of PW Please state the year and volume 
number for which the binder is 
required. 

Send your orders to Post Sales Depart­
ment, IPC Magazines Ltd., Lavington 
House, 25 Lavington Street, London 
SE10PF. 

All prices include VAT where appropriate. 
Please make cheques, postal orders, etc., 
payable to IPC Magazines Limited . 

COPYRIGHT 
© IPC Magazines Limited 1980. Copyright 
in all drawings, photographs and articles 
published in Practical Wireless is fully 
protected and reproduction or imitation in 
whole or in part is expressly forbidden. 

All reasonable precautions are taken by 
Practical Wireless to ensure that the advice 
and data given to readers are reliable. We 
cannot however guarantee it and we can­
not accept legal responsibility for it. Prices 
are those current as we go to press. 

Practical Wireless, April 1980 

o NEWS & VIEWS 
20 Leader: Multiple Choice 
21,38,45 News ... News . .. News 
22 Special Product Report 

Surefire electronic ignition system kits 
23 Kindly Note 

Burglar Alarms, Part 2 . October 1979 
Car Wiper Unit, February 1980 
ICF-6800W Receiver Review, February 1980 

37 Production Lines ................ Alan Martin 
Information on the latest produc'ts 

52 Radio Special Product Report 
Yaesu FT-7B h.f. mobile transceiver-2 

60 RAE Reprint Announcement 

o 
24 

30 

34 

39 

46 

o 
58 

61 

FOR OUR CONSTRUCTORS 
Stereo Automatic Fader . . . . . . .. .... R. A. Penfold 

A handy accessory for disco or tape recording 
Model Radio Control-5 . . . . J. Burchel/ & w. S. Poel 

Basic installation in various models 
Dual Trace Unit-3 . . ........... lan Hickman 

Extend the facilities of your PW Purbeck oscilloscope 
Low Frequency Signal Generator . . P. Leah 

Sine, square and triangular waves to 70kHz 
PW"Nimbus"-2 ....... M. Too/ey & D. Whitfield 

A modular 2 - metre transceiver system 

GENERAL INTEREST 
A German Wartime Receiver ............ Ron Ham 

An interesting vintage item 
On the Air 

Amateur Bands 
Medium Wave DX 
Short Wave Broadcasts 
VHF Bands .... 
VH F Personality-Roy Bannister 

FREE THIS MONTH 
"RADIO SERVICING & ALIGNMENT PROCEDURES" 

A special 8-page supplement 

We regret that the final part of 
Hi- Fi Glossary has had to be held over 

Our May issue will be published on 3 April 
(for details see page 33) 

Eric Dowdeswel/ 
Charles Mol/oy 
Charles Mol/oy 

RonHam 
. . RonHam 

www.americanradiohistory.com



• Instant all-weather starting 
• Smoother running 
• Continual peak performance 
• Longer battery & plug life 
• Improved fuel consumption 
• Improved acceleration/top speed 

:--=c,. Extended energy storage 

n-----Electronics Design Associates. Dept, PW4 
82 Bath Street. Walsall . WS1 30E. Phone: (0922) 614791 

I 
Name ____________________________________________ _ 

Address __________________________________________ __ 

I PhO. n. e your order with Access or Barclaycard 

Int V A.T . and P.P. OUANTlTY REO'O 

X5 KIT £16·95 

I endose chequelPIYs lor 

{ - --

I 
I 

Cheque No . 

• ".iII 
2 

~"~ GRAND SPRING 

10th -29th March SA LE 
~T~r:~ HALF PRICE! 

Bargains in Components, Barga ins in Equipment, Bargains in FDK, Bargains in 
I.C:s, Bargains in Jaybeam. Bargains in LEO's, Bargains in Transistors, Ba rga ins in 

Trio . Bargains in Yaesu! 

MANY, MANY PRICE REDUCTIONS including 15% off CSC Breadboarding 
Equipment, 10% off all Jaybeam Antennas, 10% to 20% off selected Trio Equip­
ment. 25% off Vera Boards etc, 50% off some discontinued items! 

.------A FEW EXAMPLE BARGAINS.- -------, 

Swan 500 Rx!Tx £243.00 4QW 2m PA Kit £20.00 
TR76002rn £222.50 TR2200GX 2m £110,00 
TA72002m £160.00 FTlOtZD Rxf h £550.00 
DL3047 seg LED £4for4 2N4440 Transistor 75p 
Dipo le Centre Insulators £2.00 Matrix H Decoder £48.00 
SG402 A.F. Sig. Gen. £61.50 FT227RB 2m £220.00 
CSCPB100 £10.03 TBA 120 70p 
CSCPB103 £29.30 ul914 £1.40 
Snooper Radar Detector £66.50 2N6084 £11 .20 
Trio R300 £170.00 74S262 £12.50 
68A6/ EF93 . 6G K6 7Sp each t wave window clip aerial £5.00 
2513/CM302 1 £7.35 R512 Airband Ax £143.50 

LM3900 
73p I 

BC143 28p ea. BF224 2Sp ea. 
SL6640 £4.50 BCY71 20p ea. LM380 92p 
ZTX500 13p CA3130E BOp MLED500 lOp 
2N3904 17p 2N2906 21p CFT455C 69p 
2N3906 17p 710 42p IN4148 Jp 

All prices include V.A. T .. but add carriage £4.50 Securicor. Min. 50p Post. 

All items are offered subject to availability and while stocks last only . 

DON 'T DELAY - 'phone or write for complete list. Pay by Barclaycard, Trustca rd , V isacard. 
Access. Eurocard. Master Charg e. etc., Cash, Cheque, H.P. or the new Catronics Credit Charge. 

CATRONICS LTD_, COMMUNICATIONS HOUSE, 
(Dept_ 84) 20 WALLlNGTON SQUARE, 
WALLlNGTON, SURREY, SM6 BRG_ 

Tel 01 669 670019a m to 5 30p m Sat I pm) Closed lunch 1245·145 

£137~oo 
SAFGAN 

ST-45 
SINGLE TRACE 
OSCI LLOSCOPE 

.10mv/div. 5MHz. BRITISH 
• CHOICE OF FRONT PANEL. 

ST-45.SPECIFICATlON 
VERTICAL SYSTEM 
Sensit ivity 1 Omv/div 5v/div in 9 cal. steps 
Bandwidth 13dBl 
DC Coupled DC 5M Hz 
AC Coupled SHz-SMHz 
Risetime 70psec 
Input Impedance 1 MO + 22 PF approx. !for all 
ranges) 500 for 1 Omv/div 50mv/div 
Input coupUng AC CND DC 
Input vo lt s: 400V max. 
Accuracy ± 5% 

HORIZONTAL SYSTEM 
Time base speeds 
50ms/div , tJsec/div in , 5 cal. steps with X5 
Multiplier to 250msec/div and X5 Expansion 
to 200nsec/div 
External - X sensitivity 1 v/div 
External - X Bandwidth 500KHz 
Accuracy ± 5% 

ACCESSORIES 
Passive Probe swi tched IX'. REF. x 10) 
100MHz bandwidth £11.50 + VAT 
BNC to 4mm Socket Adaptor £2.95 + VAT 

TRIGGER 
Internal 0.5div ( lOHz-2 M Hz). 1 div 12MHz-
5MHzi 
Externa l lOOmv (10Hz-2MHzl. 200mv 
!2MHz-5MHzl 
Bright Line Auto 
Trace free runs in absence of signal 
Trigger Level selects triggering point 
Trigger (+)ve and (-lve slope selection 

FRONT PANEL 
Btack-Silver-White-ST-45-S The Silver Scope 
0' 
Black-Gotd-White-ST-45-G The Gold Scope 

GENERAL 
Power consumption l OVAapprox 
Mail's selection 200V-220V-240V rms 
(40Hz-60Hzi 
Weight' Olbs 4 .5kg appro)(. 
Case aluminium with black pvc finish and 
black handle. front panel white w ith black 
control knobs. black feet and tilt bar. 

Sa1gan Electronics Ltd_. 
56 BI.hop. Wood, St . .John •• 
Woking. Surrey GU1 3QB 

ORDERS TO: SAFGAN ELECTRONICS LTD. 
56 Bishops Wood, St. John8, Woking 
Surrey GU21 30B or Tel: Woking 66836_ 
Please send me . ........ .... ...... ST-4S-S .................... ST-45-G ....................... Probe .......... Adaptor 

I enclose PO/ Cheque .. 

Name. 

Address 

-Ex VAT UK 

..... .. ........................... !Goods + 1 5% VAT + £3.00 p&pl 

Practical Wireless, April 1980 

www.americanradiohistory.com



Sound Advice 
Nationwide 

NEW FOR 1980 
MACNUM100 

ANOTHER DISCO WINNER FROM THE SPECIALISTS 
RSC PROUDLY PRESENT THE MAGNUM 100 

FEATURES GALORE AT A PRICE 
YOU CAN AFFORD 

• Full 1 00 watts output • 11 " Turntables with Independent 
• Mike Input with Separate Treble/ Bass Illuminated Mains Switches 

• Autofade • Slave and Sound to • 
• Master Volume Light Outputs .': 

• Full Headphone Monitor Facilities • Twin Speaker SOCkets. 

MAGNUM 100 SUPER VALUE AT ONLY £225 00 "., 
OR DEPOSIT £45.00 and 18 m onthly payments of £13.10 (Total Credit Price £280 .80)(Carr (5) • £50 00 ch 

Titan Disco 80C Speakers each unit incorporating12"" Fullrange 80 watt Speakers CARR FR~fl 

Exclusive to R.S.C. MORE PEOPLE ARE DEMANDING TITAN SPEAKERS! ! ! 
AS-1 FOLK ACOUSTIC MORE POWER ~~~ 
GUITAR Just £17.95 MORE RELIABILITY ~;'~L~ 

(Carriage f 1) MORE VALUE FOR MONEY 
OR (5 DEPOSIT & 8 M ONTHLY PAYMENTS y- Ci D- 5 I~ 
OF (2 (TOTAL CREDIT PRICE ( 21) Itan roup 15eo pea~en 
~ Phantom 50 All Ratings RMS 

Combo ·.f·.er Imp. 8-15 ohms Compare these prices with other makes 
12" 50 Watts £16.95 Deposit £4.95 & 8 Months at £2.00 (Total Credit £20.95) * Full 50 watts RMS * 12" Heavy Duty 

Fane Speaker 

~ 12" 100 Watts £26.95 Deposit £6.95&8 Months at £3. 12 (Total Credit £31.9 1) 
~ 15" 70 Watts £24.95 Deposit £5.95&8 Months at £3.00 (Total Credit £29.95) 

* Treble, Bass and 
Presence Controls 
* 3 Separate Inputs * Master Volume 
Control 
* Ful112 Month 
Guarantee 

TO~i'~~~~ £99.95 
or Deposit £20.00 and 12 Monthly 
Payments at £8.07 
(Total Credit £116.84) CARR.FREE 
Also available 15 watt Pract ice Amp 
FAL Super Minstrel £39.95 

15" 85 Watts £28.95 Deposit £7.95 & 8 Months at £3.25 (Total Credit £3 1.95) 
15" 100 Watts £35.95 Deposit £8.95 & 8 Months at £4.00 (Total Credit £40.95) 
18" 100 Watts £47.95 Deposit £8.95 &8 Months at £5.80 (Total Credit £55.35) 

FUZZ LIGHTS ROOST 400S 
I £27.95 Each 

RED OR BLUE I'" IPoS! 75p or 2 FOR £50.00 I --'~- . 
IPoS! fRE EI I' .-il 

TERMS FOR 2 " ' 
DEPOSIT £10.00 
12 MONTHLY I • 
PAYMENTS OF £4.03 _ 
ITOTAL £5B.36) := 

DesIgned '.o r high power public address 
sys tems. sound monitoring an d discos 
Two Independenl power ampll f!ers In one 
cabinet each 'ealu res an Inpu t socket link 
socket and a gain con lrol Ti"e c hassIs IS 
deslgneCllo be standa rd 19" (48 .3 cm) 
rack mounting 

225w:111 Spe! Cl\ilf'W 1e1 InIO..t Ohl1S 

£199.95 
Deposit £40.00 & 18 monthly payments 
01 £11 .20 (Total £241 .60) (Carriage Free). 

~ Sound Advice Nationwide All Branches open all day Saturday 
BRADfORD 10 North Parade 

Tel 25349 (Closed Wed) 
BIPl:MINGHAM 30/ 31 Great Western Arcade 

TeI021-236 1279 (Closed Wed) 
CARLISLE 8 EngllBh Street 

Tel38744 (Closed Thurs) 
COVENTRY 17 Shelton Square, The Precinct 

Tel 25983 (Closed Thurs) 
DERBY 97 SI Peler's Street 

Tel 41361 (Closed Wed l 
DEWIBURY 9/ 11 Kl ngsway 

Tel468058 (Closed Tues) 
DONCASTER 3 Queensgate, Waterda le Centre 

Tel63089 (Closed Thurs) 
EDINBURGH 101 Lo.hlan Road 

Tel 229 9501 (Closed Wed) 
GLASGOW Unit 13, Anderston Shopping Preclncl 

Tel 041-248 4158 (Closed Tues) 
HULL 7 Whl'efrlargate 

Te120505 (Closed Thurs) 
LEICESTER 32 High S.ree. 

Te1S6420 (Closed Thurs) 
LONDON 238 Edgeware Road W2 

Te1723·1 629 (Closed Thurs) 

Practical Wireless, April 1980 

* LEEDS 16· 18 County (Mecca) Arcade, 8 rlgg816 
Tel449609 (Closed Wed) 

* LIVERPOOL SI John's Precinct 
Temporarily closed due 10 tire 
All enquiries to Leeds or Manchester 

* MANCHESTER 60A Oldham Slree' 
TeI236-2778 (Closed Wedl 

MIDDLES. ROUGH 103 Llnlhorpe Road 
Tel 247096 (Closed Wed) 

* NEWCASTLE UPON TYNE 59 Grainger S. 
Te121469 (Closed Wedl 

NOTTINGHAM 19/ 19A Marke. Stree t 
Tel 48068 (Closed Thu rs) 

SHEffiELD 13 Exchange Street (Castle Mkt Bids) 
Tel 20716 (Closed Thurs) 

* WOLVERHAMPTON 6 Wulfrun Way 
Tel26b 12 (Closed Thurs) 

Hi-Fi Specialist Branches:­
GLASGOW 403 Sauchlehall S. 

Tel 041 ·332 0700 (Closed Tues) 
LEEDS 5· 9 County Arcade, Brlggate 

Tel 458252 (Closed Wed) 

* MUSICAL INSTRUMENTS & 
ACCESSORIES in stock at these 
branches 
S.A.E. for FREE illustrated brochures. 
Please state main interest/s 

DEPT. GC AUDIO HOUSE, 
HENCONNER LANE, LEEDS 13 
Tel: 0532 577631 
~ VISA · · VIS.< ~-~ ..• ~. 

~- "' -Barclaycard , Access & Trustcard 
Phone ord ers quoting card number accep ted 

MAIL ORDERS MUST NOT BE 
SENT TO SHOPS 
E & OE prices correct at 28.1.80. 

3 
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SUPER POWER 

There's a lot of talk about SUPER POWERS in this wonderful world of 
ours. but in the context of Hi-Fi Amplifiers we must admit to puzzle­
ment verging in some cases to downright mind bogglement. as perus­
ing current advertising reveals costs ranging from about 60 pence. to 
as much as [6.00 per watt. 
Why should this be so? and what is a Watt? It all seems to depend 
upon the devious state of mind of the advertising copy writer. some 
'Amps giving their rated power at 1 KHz only. whilst others give a 
"Music Power" figure. lovely term that one ! Still more will only deliver 
the goods with only one channel driven. but the icing on the cake 
must surely go to the 'Amp rated at 100 watts. but with distortion 
figures given at the 10 watt level - nuff said. 
FACTS: The WINTON will deliver 50 +50 WAITS of the good old 

fashioned sine wave variety into an 8 Ohm load. and will do 
so continuously over a frequency range of 20 Hz to 20KHz. 
with a total harmonic distortion content of less than 0.1 % ­
good enough? 
Power at 1 KHz is 55 + 55 Watts. 
"Music Power" (ugh) is 68+68 Watts. 

At about 135 pence per Watt. the WINTON is an absolute steal. so 
put some Pzazz into your Jazz. and some Whack in your 8ach. send us 
a lOp stamp for the full frontal 'spec which will reveal all , or better yet 
send your cheque NOW for the greatest value for money Hi-Fi kit 
around. POWER MOSFETS RULE! O.K.? 

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 (F) 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. Telephone 05088 632 
ALL PRICES INCLUSIVE OF V.A.T. & CARRIAGE. Callers by 

appointment only. 

Handy size Reels" Dispensers 
OF THE WORLD'S FINEST CORED SOLDER TO DO 

A PROFESSIONAL JOB ATHOItfE 
I ~;;;;;~~;;~~;;~ Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily 
": oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required. 

handy solder 
dispenser 

Contains 2.3 metres 
approx. of 1.22 mm 
Ersin Multicore 
Savbit Solder. 
Savbit increases 
life of copper bits 
by 10 times. 
Size 5 78p 

For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC115 provides 6.4 metres 
approx. of 0.71 mm solder 
for 
fine wires, small 
components 
and printed circuits. 
PC115 92p 
Or size 19A for kit wiring or 
radio and TV repairs. 
2.1 metres approx. of 
1.22 mm solder. 
Size 19A 83p 

handy size reels of SAVBIT, 
40160, 60140 & 

ALU-SOL ~Ylg:~ 
These latest Multicore solder reels are 

ideal for the tool box. Popular specifications 
cover all general and electrical applications, plus a major 
advance in soldering aluminium. Ask for a free copy of 'Hints on 
Soldering ' containing clear instructions to make every job easy. 

Ref. Alloy Diam. Length Use Price 
mm. metres 

approx. 
Size 40/60 1.6 10.0 For economical general 

3 Tin/Lead purpose repairs and 
electrical joints. £3.22 

Size ALU·SOL 1.6 8.5 For aluminium repairs . 
4 Also solders aluminium 

to copper, brass etc. £3.22 
Size 60/40 0.7 39.6 For fine wires , small 
10 Tin/Lead components and printed 

£3.22 circuits. 
Size SAVBIT 1.2 13.7 For radio, TV and 
12 similar work. Increases 

copper·bit life tenfold. £3.22 

WIRE 
STRIPPER 
& CUTTER 
Easily adjustable for 
most sizes of flex and 
cable. Fitted with 
extra strong spring for 
automatic opening. 
Easy grip handles and 
handle locking device. 
Ref 9 
£2.21 Inc. VAT. 

MULTICORE WICK 
for solder removal and desoldering . 

-'boo"" 00 id " S instantly from 
tags, printed ' 
circuits etc. 
Only needs 
40·50 Watts soldering iron. Quick 
and easy to use. Non-corrosive. 

Size AB10 £1.29 

5010 UK Sdlps Cf)nCCSSIUfldlf(>S Pfl( t~, ',h l lt,fl <ill ft' 1,rt1Ill' f1 ll'd If · t 11 1 1nl VAT Frf)m Elr'( frlf dl 

Bib Hi-Fi Accessories Limited, 1',·1 H,,, I.' .. ", ;;,,,,,,. III ,1.1' · ,,11, '"." " ,I",· I I""', 2fJl' P·.P 
Ke!seyHouseWoodLanpEnd HpmelHempstead Hprts HP24F-iO P I I' p ll " I 11 ' I' '"t , 't, tllll<jt .... lltHnil'lIJlI j 
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The pack contains all the electronic components to build the 
radio, you supply only the wire and solder as featured in the 
Practical Electronics March issue. 
The P.E. Traveller features pre-set tuning with five push 
button options, black illuminated tuning scale, with matching 
rotary control knobs, one, combining on/ off volume and 
tone-control, the other for manual tuning , each set on wood 
simulated fascia. 
The P.E. Traveller has a 6 watts output, negative ground and 
incorporates an integrated circuit output stage, a Mullard IF 
module LP1181 ceramic filter type , pre-aligned and 
assembled and a Bird pre-aligned push button tuning unit. 
The P.E. Traveller fits easily in or under dashboards. 
Complete with instructions. 

£10.50:~:o 
CONSTRUCTORSPACK7A 
Suitable stainless steel fully 
retractable locking aerial and 
speaker (approx 6" x 4") is 
available as a kit complete . 

£1.95 Per Pack, p & p £1 .00. 
Pack 7 A may only be purchased 
at the same time as Pack 7. 

§]ITH ........... vl[9 323 EDGWARE ROAD. LONDON W2. For Personal Shoppers Only. 
21 C HIGH STREET. ACTON W3 6NG, Mail Order Only, No Callers, 

Man-Sat 
9.30am-5,30pm 
Closed Thursday 

NEW 
12+ 12 

AVAILABlf 10 TH OSt M 11 d ACmSD.II,."D"" 

U ar CUSlOMlRSWHl.8UYINC 
OUR BARCAIN PACKS_ 

30130 WATT AMPLlFIE~;;;.;;;:';;;"" _. · ' . ,:.zr 
If~ ,~I~P!.,~t~d~n"'''ClO' COOl ( .. -

An OPPof"1umty 10 bUild your 000 12 walls per channel ste reo amplifier 
with up,!o·lhe-mlnute lealures. To complete you luS I supply screws. 
connecting wile and solder Features Include dm mput sockets lor 
ceramic canodge. nllCtophone. lape or luner OulpulS-lape. speakers and 
headphones . By the press of a bUll on 11 Transforms inlo a 24 wall mono 
disco amphlter with twin deck mixing The kilrncorporates a Mullard 
lPl183 pre -amp module. plus 2 power amplifier assembly kits. Also 
featured 4 slider leve l contlD ls, rotary bass and treble con lrols and 6 push 
butlonswitches Silver finish tasmpanelwilhmalchmg knobs . Easy 1o 
assemble leak Simulate cabinet and ready made melal work. For lurther 
mlormallOn IflSlrucllOns are available price 50p. Free With kil 

S," gy .. ·.8¥ .. ·. 4" £13 95 
Non· for use With 4 10 8 ohms speakers. p&p C2 .5S • 

AUDIO MODULES IN .~ ". 
WC" "ciF ",,;;lliL 

plele In eve ()I derail. same faCIlities { 
as VlscounllV. but With 30.30 oulput 
60160 waits peak For use wllh 4101S _ .... "' ..... 

BARGAIN PACKS ~10r;f ,---, 
Y',l .;;,....:1. 

ohms £31 50 p&p speakels • [3.00 · 

CURRENT 
CATALOGUE 
PRICE 
AT OVER 
tal[ 

PER PACK 

EMI SPEAKER BARGAI 
• _ ~~t!,~ tJo :.~1~3p;~lkl~oSo~~tre;lt~0~;III~I; 01 

. ' ~'. '~~ sUflollld. ) '1I "Goodmantweele r 
~~"':t;.""':{ cro~SlNe(componenlsand(lrCUlr 

, .. ~~.ti •• '\.'" \; <~' .~., ~. ,~ ~~a~~a~H:f~~~~~c:a~e;I~~;sle5 ~a~t~.RMS 

SEEOURPRICES~ ,~~ .. , 1~i~~:'~'5 t'; -, 
WATTMONO 
DISCO AMP ~~~ ••• _ 

£30.60 

1 PACK 1 2llP II 13 lOw RMSoutpul power audfo3mp module s. Per stereo pair • \I 
t 1 l P11 82J2 Stereo pre amp for ceramic and aUlli1ary Input 

OUR PRICE £5 00 1~[~3~. 6~5~P&~P~~ __ "';·';' _____ .J:.._ ... ~t ______ p_'.;.p Cl 00 • 

p&p £2. 7Q 
Size approx. 13'/,' x 5'/. x 6'!." 
50 waits rms. 100 waits peak output Big leatures . 
two disc inputs, both lor ceramic cartridges, tape input 
and microphone input. Level mixing contr~ls lilted with 
integral push·pull switches. Independent bass and treble 
controls and master volume 

Viscount IV unit In teak Simulate cablnel Sdverllmsh rOlary co ntrols and 
pushbunalS With matching lascla. led mains indicator and sIe/o lack socket 
f\lnt'IOO~ 'S'M\d\ 'Ill ""t. 'l\al}l\tht and crystal plckups. lape luner and aUllllary 
Rear panellea lUres luse holdu. DIN speaker and Inpul sockels 10110 walls 
RMS 40 1 40 waIlS peak lor use WIlt! 8 10 15 ohm speakers £ 31 9 

Size '4:V.". 3" 110" applOl NEWfealurf-unltsnow • 
,"dudes' a bUll! In tOUt channel Sleteo sound lacll llV [3.00 

Practical Wireless, April 1980 

2 PACK 2 2 x LP 1173 lOw RMS outpul power audiO amp modules 
t 1 lP! 18412 STereo pre amp 101 magneTIc. cerarnrnc and aUXilIary 

mpulS illus. OUR PRICE £ 7.65 p' p Cl 00 

ACCESSORIES SUllable mains power supply pans. conslslUlg 01 
ma lOS transformer. bridge rccl lher, smoothing capacitor and se l 0110131Y 
stereo conllats 101 treble. bass. £ 3 00 
volume and balance • plus fI 50 p&p 

Two Way Speaker Kit Comprrsrng 01 twO 8" x 5" approx 4 ohm 
bass and two 3h" 15 ohm Imd ·range tweeter With two cross ·over ca paCITors 

AVAILABLE ALSO TO PURCHASERS Per stereo pi'" £4 05 
OF THE 10 t 10 AMPLIFIER KIT plus El 55p&p • 

323 EDGWARE ROAD, LONDON W2 
21 C HIGH STREET, ACTON W3 6NG 

ACTON : Mall O"ler ollly. No callers 
All PRICES INCLUDE VAT AT 15 0/.· 
All items subject to availability. Price correct .t 

1.2.80 and subiect to change without notice. 
All enquires Stamped Addressed Envelope, 

under 16 YIIIS not served withoUI parenl's authorisation. 
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CHORDGATE LTD. SWINDON 
SILICON TRANSISTORS FULIL SPEC. 

TlP31B 25p comp. TIP32B 25p. 5 pairs £2.00 or 10 either type £2.00. 
2N3707 gen. pur. NPN 10 for 50p. 2N5293 NPN 7SV 4A TAB collector 
20p 10 for £1.7S. TIP34A PNP 60V lOA 40p 10 for £3.. IN914 2Sp 10 for 
6Op. BDS2S 30p comp. BDS26 30p useful up to SOMHz. S pairs £2.S0 10 
either type £2.S0. 
2102L RAMS 7Sp each. 
Fairchild FNDIO 7 seg. displays 
O·IS" red common cathode 60p. 

Pye dynamics thick film IMHz 
clocking oscillator. 5 volt supply. 
drives I TTL loade 60p. 

368·640KHz XTAL PCB MTG 
HCU +210= 360HZ 7Sp. 

444 ·8KHzXTALwireend£I .9S. 
Beehive trimmer 3-30PF 10 for SOp. 
I ·S-2·SPF min trimmer Smm x 
SmmHORMTG 12p IOfor£1. 
Stettner 3-ISPF CER trimmer 
10mm dia. vert. MTG ISp 10 for 
£1.20. 
Denco transistor IFTs interstage 
IFT1360p. IFTI4 Det. output 60p 
470KHz. 
Std air spaced trimmer capacitors 
20pF, 30pF or 40pF 12p any 10 for 
£1. Tubular trimmer capacitors 
2pF, 18pF or 30pF 12p any 10 for 
£1. 
Tantalum bead capacitors IOMFD 
6·3V 8p each. 10 for 70p. 2·2MFD 
SOV 12p each. 10 for £1.0S. 
6·8MFD 3SV 12p each. 10 for 
£1.0S. Tantalum miniature axial 
IMFD ISV 4mm x I·Smm dia. 8p 
each. 10 for 7Op. 2·2MFD ISV 
Smm x I · 5mm dia. 8p each. 10 for 
70p. 
Colvern I watt wire wound pots 2SR, 
lOOR, IK, 2K, 2·SK, 10K, 30K, 
40p. 10 for £3. State value. 
4700MFD 16V 60p. 6800 MFD 
IOV 60p. ISOOOMFD IOV 60p. 
6FIO stud rect. lOOV P.I .V. 6A 2Sp. 
4for80p. 

Mullard pot cores. All supplied with 
data sheet. LA I SOp. LA2 60P. LA4 
70p. LA 7 80p. 

28 PIN !/C holder 2Op. 
30 turret tags SOp. 

SOO OHM multi-turn PCB MTG pot 
20p. IOfor £I .SO. 
Airflow Developments snail blower 
llOV SOHz£4.S0. 

Citenco 48V motor with right angle 
drive geared for 4 R.P.M. torque 24 
oz-ins. t " 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 £1.2S. State 
type. 
Alma push button reed switch ideal 
for keyboard 30p. 10 for £2.S0. 

Min . glass reed switches 20mm 
length 10 for 60p. 
Photo diode and lamp 60p pair. 
Mercury battery 1·3SV lOOOMA/H 
16mm dia. 16mm high ISp. 10 for 
£1.20. 
LM324N quad op-amp I/C 60p. 

LM 1303 N sterio pre-amp I/C 60p. 

SN76110 P.L.L. FM stereo mul­
tiplex decoder I/C 7Sp. 

0·2" red LEDs lOp. 10 for 9Op. 

4· 7V 400 MW zener 6p. 10 for SOp. 
13V 400 MW zener6p.lOforSOp. 
Mincermet trimmers HOR MTG 
220R and IOK ISp. 10 for £1.20. 
State value. 

t W carbon resistors, 100 packed in 
manufacturers cartons. ISR, 39R, 
47R, ISOR, S60R, 2·K, 22K, 68K, 
lOOK, 50plper carton. State value. 
Resistor pack 200 assorted 70p. 
Min electrolytic pack approx . lOO 
assorted values, few types unmarked 
7Sp. 

Waveform generator kit. PCB and all components to build 20Hz· 20KHz 
generator with sine square and triangle outputs. ID-30V supply, complete with 
datasheet£9.9S. (8038 Based). 
For all above supplies add 3Sp post and packing. Order Over £S.OO 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 7440 !/C 2 x 74141 
I/C. Various logic I/Cs IN4148s and 
over SO components 70p. 

PCB with GEC G424 triac control 
!/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 reet., 4x IN4007, 
9 resistors 70p. 

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 80p. 

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

PCB with LM309 S volt reg. 7 reed 
relays 4S logic !/Cs 8 voltage com­
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 PCBs 
£5.95. Post and packing inclusive. 

Audio amp PCB with 2 x BFYSO I 
BFX29 and output pair of 2NS293. 
2NS293 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 £6.95. 

Avo in circuit transistor tester type TTI69 complete in case with instructions 
for testing transistors diodes and SCRs £17.50. Excellent condition fully 
tested. 

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

NEW FROM 
MAGNUM 

DIGITAL INDICATION of RADIO FREOUENCY using a unique com­
bination of FUTABA FLUORESCENT DISPLAY (the 'Green One') 
and OKI COUNTECR/DRIVER. 

Combination 1 
OKI MSM 5524RS 
OKI MSL2318 
FUTABA 6-LT-09 
Crystal 
Combination 2 
OKI MSM 5525RS 
OKI MSL2318 
FUTABA 6-LT-06 
Crystal 
Combination 3 
OKI MSM 55271 
OKI MSL2318 
FUTABA 7-LT-02 

Special Price Offer £21.38 
AM. FM,SW 
Pre-Scaler 
5 digits + MHz, KHz 
3 .2768 MHz 
Special Price Offer £18.32 
AM , FM 
Pre-Scaler 
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 today for your Combination (suggested circuit details and 
FREE IIC Socket are included) and enjoy "spot on" visual tuning. 

OUR NEW CATALOGUE IS NOW READY. Send S.A.E. 

ml1[3num I1UD~D lid. 
DEPT. PW1, 13 HAZELBURY CRESCENT, 

LUTON, BEDS. LU11DF. 
TEL: 0582 2887 

J. H. MEARS LTD. 
PRINTED CIRCUIT BOARD MANUFACTURERS 

Production space now available for high quality printed 
circuit boards made to your specification. We have full 
facilities for component assembly work, artwork. Modifi­
cations, PCB design from your circuit diagram to PCS , 
drilling, tinning, gold plating, silk screen printing on box 
lids, facia's etc. No job too big or small. 

J. H. MEARS LTD, 
Cannon Maltings, Gateford Rd, Worksop, Notts. 

Tel: Worksop 720652 
CALLERS ALWAYS WELCOME 

NICADS 
"DEAC" DKZ Button C.II. 
4.8v Receiver Pack 
225mA ........... .... ... .. ........ .. £3.20 
500mA ................................... £5.35 
9.8v Tr.namftter Pack 
500mA .. ...... .. ...... .... ........ .... .. £10.70 
Rx/Tx cony.raion 
12 pence 11 5, charging holders 

and Rxrrx charger ....... ..... £21 .00 

VARTA& SAFT 
Rechargeable Batteries. 

14 day money back 
guarantee if not 
totally satisfied. 

" VENTED" eE\.\' {fOf f ast charge) 
O.SAhe PencelVHP7 .. . ...... £1.30 

1.2Ah ASH Electric flight . Tags only .... .. ... ... £1 .85 

1.2Ah VA Electric flight Tags only .......... ....... £1 .85 
1.8Ah- U 11 replacement ............ .... .... ...... . £2.35 
4.0Ah- U2 replacement... . .............. £3.20 
-Taga available extra 10p per can. 

CONSTANT CURRENT CHARGER - ideal for all nicads - switched 25mA/50mA/ 
120mAl200mAl400mA output - charges up to 12 cells in series without adjust­

ment - £13.95 sae for further details, 
PHOTOGRAPHER'S CHARGER - Charges 1 to 4 HP7 size nicads £6.45. 
FIElD CHARGER 12v input/~o SOmA constant current outputs-:- ideal 

for charging up to eight O.5Ah nicads or two " Oeaes" per output £8.30. 

UK POST AND PACKING -ADD 60p PER ORDER. 

V & F SMALLCRAFT (POPLAR) LTD. 
38 Stonalaigh Road, CI.yhall, IIford, e .. ax. Tal: 01-550 6642 
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MORE BIG VALUE 
FROM YOUR TAN DY STORE 

Counts frequencies 
from 100 Hz to over 
45 MHz with 100 mS 
gate time. Accuracy is 
3 ppm at 250C or less 
tI-,en ± 30 Mkz on lO 
MHz! Overload­
protected I-meg 

input. Sensitivity, 30 
mV up to 30 MHz. 

Req. 9V battery. 
22-351. REG. PRICE 

£79.95 

Dual FET imput for 
accuracy and minimum 
loading. II.5cm mirrored 
scale. DC volts, 0-1-3-lO-
30-100-300-lOoo DC 
current 0- 100 a. 0-3-30-
300 mill lamp. Resistance 
0-30-300-3k-30 IC- I 
megaohm. O-loo-Ik-
lO IC- lOOK-3 
megaohms. Req. 9V 
battery. 22-209. 

For RF, IF, AF circuits. 
Maximum accuracy. Easy 

I!llt ,.~"", ,," . ' l push button operation. Needs 
two "AA" mtteries. 22-4033. 

Spot circuit troubles and 
check RF, IF and audio 
signals from aerial to 
speaker on all audio 
equipment. With 9V 
battery, instructions. 
22'{)1O. 

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 oscillator. Battenes(not 
included) or 12V DC. 20-204. 

REGPRICE£229.95 

You save because we design, 
manufacture, sell and service. 
Tandy have over 7,000 stores and dealershlps 
worldWide. Over 2,500 products are made 

Unique circuitry makes it a combined level detector. 
pulse detector and pulse stretcher. Hi·LED indicates 
logic" I " . Lo-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 NPN 
types. Go/no-Go test from 
5-50mA on power types. 
22'{)24. 

The largest electronics retailer in the 
Offers subject to availabil ity. Instant cred It available ",most cases. 

OVER 170 STORES AND DEALERSHIPS NATIONWIDE. 

Practical Wireless, April 1980 

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

Access. Barr laycarn alld 
Tr u S!Cfi rd w;:l coll1e 

Prices may vary at Individual stores 
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-'):iiiHifJ' i it 
5'1, 6v, 8v. 1211& 15v. 
All 32p each 

iN fil"£!'.! M·' 
5\1.611. 8v. 12v. 15v. 
2011& 24\1 
All;: 

'NKl!-"!)'" 
5\1. 8'1. 12\1, 15\1. 
18'1,& 24\1, 
Alii., 
NeptM 
If' fit"!!iu,@., 

5\1. 6'1.8'1.12\1.1511, 
20\1& 2411, 
All 7., 
'tHiH·"!)'., 

5\1, 8'1, 12'1, 15\1. 
18 ... & 24\1, 
Alii., . 

12"iu,1:t'iJ 
IlA72310 ll1 ,43 
l 200 1.95 
lM304H 2.55 
lM323K 8.86 
lM 325N 2.77 
l M326N 2.77 
l M345K 1.91 

ROO AERIALS 
FRA I 1 & MW 1300pll 
FRA2 1 & MW 1500pll 
t.F. TRANSFORMERS 
1FT t 3465KHz 
1FT t4 465KHz 
1FT 15 10.7MHz 
1fT 16 1.6MHz 
1fT 17 1.6MHz 
1FT 18 465KHz 
1FT 18 1.6MHz 

~}N:~~lOR RA}NGE 
2T YEllOW 
3T REO [I.OB 
4T ANO 
5T WHITE 

g~tL) ~~~rOSE lRANGE 
OP2 YEllOW 
OP3 GREEN m :~~ 87p 
OP6 WHITE 
OP7 

.17 

.17 

.97 

.97 

.97 
1.14 
1.14 

TUNING CAPACITORS 
01LECON 

100pl 1.84 
300pl 2.28 

CIOC 500pl 2.52 

5pl. 10pl. 15pl. 25pl 
20pl.50pl 
60pl. 75pl. 100pl 

I 
I 

'0' 

PRESETS 
.07 
.82 

POTENTIOMETERS 
.31 
.72 
.80 

1.21 

.41 

.61 

AUDIO AMP KITS 
7587 Walls 
75 x 10 Walls 

3~ DIGIT 
METER KITS 

1106 Le.O. 
7107l.E.0 

3.87 
4.10 

2&.99 
2181 

V A T Inclusive plICes 15'" Export Customers deduct V A T 3/23 

The items shown in this advert are just a small selection taken 
from our 1979 Catalogue containing everything from Resisto rs to 
lhe Ialest in Microprocessors. Order your copy today FREE wilh .11 
orders upon request or SAE 

TEL: 01 8833705 01 8832289 

Sill inchn 0.1 titled 1418 Pin 23 
2.5 x t .12 7488 Pin .31 
2.5 x 3.75 ,45 lM30t 21 
2.5 x 5 .52 lM307 .51 
3.75 x 3.7 5 .52 lM308 .75 
3.75 x 5.0 .80 lM324 .85 
17 x 2.5 1.55 lM380 .85 
17 x 3.75 2.0B lM381 1.77 
17.9 x 4.7 2.11 lM3900 .55 
Pin insertiDn 1001 JB Me13tO 1.28 
Spollace culler .14 NE555 .30 11i!'!I'~~~iH['J 
Veropins pe, 100 .42 

ijH·:uBf' 
2523E ' .71 
1798K Ut 
S 1WIBE 
2671A 5.11 
2673G 1.17 
26748 12.48 
PlASTIC 
25 14F 1.18 
25 t6G 2.27 
25 18H 2.53 
2520J 2.17 
2522K 3.15 
SERIES 2 
CASE BOX 
2037C 3.13 
2068B 5.21 
2073K 7.01 

1500. 2700. 1K. 4.7K. 
10K, 47K. lOOK '1(IIlIch 

ItsAtlIU~ .99 
TCA940 1.75 
TOA2020 3.58 
lN414 .75 

5 x 74110' 1.00 
4 x 55510r 1.00 
2 x 2N414 1.00 
2 x CA3086 1.00 
2 x MCt3tO 1.50 
10 . TIl209 1.00 
10 x.2 Rod LEO 1.00 
I.TCA730 UII 
1.TCA740 UO -Pill P100t 
2 .15 
3 .15 
4 .15 
51180 ' 1 .15 
5 t240 'I .15 

Socbt 
.10 
.10 
.10 
.10 
.10 

Bel07 .10 
Bel08 .10 
8e109 & C .10 
8e147 .DB 
BC 148 .0' 
8e149 .D. 
8C157 .ut 
8e158 .ut 
8e159 .ot 
8C182l .12 
BC183l .12 
BC184l .12 
8e212l .12 
8e213l .12 
8C214l .12 
Be327 .12 
BF194 .10 
8F195 .10 
BF196 .11 
8f197 .10 
8fY50 .23 
2Nt 711 22 
2N2905 23 
2N2925 .11 
2N2926G .12 
2N3055 .51 -=------t 

Poslaye and Packrng 25p Trade and Exporllnqullres mosl Welcome HOllrs 900am 500pm ~ : VISA Now available Ollr ORDER RING line lust phone VOllr order thlough wllh vour Access or Barclavcard nllmber and providing 
the order IS receIved bV 3 OOpm the components will be despalched the same dav (mrn tel order £5 001 

. , 

STILL TOP VALUE and 
LIFETIME 

GUARANTEE 

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

A HIGH PERFORMANCE 
SPEAKERATA 
REMARKABLY 
LOWPRICE 

FULL CLASSIC RANGE 
Classic 45 12" 45 Watts 
Classic 55 12" 55 Watts 
Classic 80 12" 80 Watts 
Classic 85 15" 85 Watts 
Classic 1 50 1 5" 150 Watts 
Classic 125 18" 125 Watts 
Classic 175 18" 175 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 

Also Available 
HIGH FREQUENCY HORN UNITS 
SPECIALIST RANGE SPEAKERS 
CRESCENDO 'E' SERIES SPEAKERS Impedances 8 ohms or 15 

ohms as required. Rac. Ratail Price line. V.A.T.) 

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

BRITAINS LARGEST PRODUCERS OF HIGH POWER CHASSIS SPEAKERS 

FANE ACOUSTICS LTD, HICK LANE, BATLEY, YORKS. 
Telephone: (0924) 476431 Telex: 556498 FAN E G 
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PRINTED CIRCUIT DRILLS 

Miniature 12V DC drilb designed 

lordrillmg pcb's. 

Small drill: Order as BWDlD 

Price £&.15 
[;"ge drill: Order as BWIl2C 

Price {10.63 

CONDUCTIVE PAINT 

Repair pro's, cat demislers, etc., with 

this silver paint. Phial contains 19m. 

Ord" as M2P Price £2.61 

@ ! 
I.:§.~. ~;;;)J 

~ 

.. ElECTRET MICROPHONES 

Super quality genuine electre! microphones operating 

on 1.5V banery IHPrtypel supp~ed . 

Cassene type wilh miniature ~ck prugs. 

Order as YB33L Price 0.84 

Omnidire<1iooallow<ost wilh standard ~ck plug. 

Ordtr IS YI_ Price n.75 

Unidirectiooal60011 wilh standard ~ck p~g. 

Order IS Y8UIl Price £1.15 

Un~irectiooal 6OOll15llkll dual with standard ~ck 

plug lpicturedl. 

Order as WF34M Price £16. n 

SWR POWER METER 

SWR meter and transmined power meter in one 

handy instrument Frequency range 3.510 151lMHL 

Impedance: 5Illl. 

Ord.r IS VIne Price [11.11 

Practical W/ 
zreless, April 1980 

Turntable mat removes stalic born discs while they are 

p~~ng. 

Order as LXl0L Price £2.15 

. Gun removes static charge horn discs. Aher use dust no 

longer clings and may be easily brushed off. 

Ord., IS LX04E Price £4". 
McKENZlE POWER SPEAKERS 

High quality, high power speakers. 

l1in. ~ II!l Order as XO~L 

Price nl.7I 

l1in. ~ Hill Order as X080B 

Price [1'.1. 

l1in. BUW IIIl Order as XOB1C 

Price £26.92 

l1in. MW 100 Order as X082D 

Price £26.92 
l~n. 150W II!l Order as XOBJE 

Price £51.10 

15in. 1~ 100 Order as XIl84F 

Price £&1.10 

Miniature bOI·jointed side-cuners with insulated handles 

return spring and precision tuning edges. ' 

Order as BR7DM Price {U5 

End·action wire strippers, fulty adjustable, insulated 

handles. 
Order as BR76H Price £5.85 

CAR AERIAL BOOSTER 

High gain car aerial booster tor long. medium, short and 

~HF band~. Negative earth catS only. Very easy to lil -

JUst plugs In plus one wire to + l2V. We have measured 

gains 0110dB at OOMHz! 

Order IS XX37S Price n.l5 

TRANSISTOR TESTER 

Accurate transistor tester 

measures dynamic gain. identifies 

unknown transistors, also ideal for 

matching transistors inlo pairs. 

Order IS LH05F Price [12.21 

of parts with 

10 make hi·fi 

amplifiers with excellent 

specifications. 

BW amp kit: Order as LWJ6P 

Price O.Bl 

~ amp krt: Order as LWJ5Q Price {13.73 

1~ amp kit: Order as LW32K Price (14.B9 

MINIATURE VICE 

Small modellers vice in 

tough plastic with metal 

laced ~ws. Clamps to 

bench. Jaws widlh 41mm, 

maximim opening JOmm. 

Order as FY53H 

PriceU.7' 

CLOCK MODULE 

Module requires 

only transformer 

and two push 

switches 10 

operate 4-digil, O.7in red LEO display. Alarm and radio 

outputs. Banery back·up when mains lail. Sleep and 

snooze timer. Seconds display . ..kJst add speaker lor 

alarm tone. Full details on page 267 of our catalogue. 

Order as Xl140 Price £6.41 

TEACH YOURSELF ELECTRONICS 

There is no benel way olleaming 

basic electronics than by practical 

experience and this set of books is 

undoubtedly rhe very best basic 

course for doing iust that. Set of five 

Basic Electronics books. 

Order IS XX10l PriCl £1.30 

SWR & FiElD STRENGTH 

METER 

SWR meter and relative lield 

strength meter for transminer 

antenna afignment. 

Accuracy: ~5%. 

Order as YBOJD 

Price [It .. 1 

MEGAPHONE 

HEADPHONES 

High quality stereo 

heaophone with large 

padded headband and slider 

volume controls. 

Order as WFI40 

Price £1 ... 

10.000 OHMNOLT 

MUlTIMETER 

A 2O,(OJ ohmsyJer voll 

multimeler al an incredibly 

low price. DC volts 5, 25, 

115, 500.1,500; AC volts 10. 

50. 150. l.Ixxt OC amps 0 

to O.05mA. 0 10 151lmA; 

ResistanCf 0 10 51);. 0 10 

5M ohms; DeCIbels - 211 to 

• 22dB. Complete with lest 

leads, banery and 

instruction leallet 

Order as YBBlE 

Price £13.70 

High .QUality megaphone with differential microphone. 

ReQurres erght HPll baneries lnot suppliedL Shoulder 

strap for portable operation. 

Order IS XQ72P Price £41.50 

MULTIMETER & TRANSISTOR 

TESTER 

Superb high sensitivity multi meter 

and transistor tester in one. 

Sensitivity l00,OCKI ohms per volt 

OC. Ranges OC vollS 0.5, 1.5. 10. 

50, 150.1,Il00; ACvo11S 5, 10, 50, 

150. 1.000 OC current O.Ot. 0.015, 

0.5. 5, SO. SOOmA. lOA; AC CUHent 

lOA; Re~stance 51<. 5Ilk. 5M. 50M 

ohms; Oecibels - IIIdS 10 • 61dB. 

Complete with test leads. {hlee 

leads fOf transistor tesler baneries 

and instruction leaflet. 

Order as YB87U Prrce £39.30 

:tice,. includl VAT Ind posr'ge 

J Pletrng. bur if r0111 und., £4 

P'i~ e:~:,::d 30p h~ndl;ng charg •. 

Export tied untrl MIY 8th. 1980 

Ind IX cusrom.fS deduct 13" . 

pon POstlge will be chltgld 

UIt1,tcost. 

. Pleas, Use ord" COd 

All 't.msin slock I' tjm'Of'~oingIO 
press. 

9 
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Simply ahead • • 
ILP'S NEW GENERATION OF HIGH 

I . L.P. modular units comprise 
fi ve power amplifiers , 
pre·amp which is 
compatible with the 
whole range, and the 
necessary powe r 
supply units. The 
amplifiers are hou sed 
and sealed with in 
heatsinks all of which 
w ill stand up to 
prolonged working 
under max imum 
operating conditions. 

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 achieved in our new 

generation of modular 
units. I.L.P . professional 
design principles remain 

- the completely 
adequate heatsinks, 

~ • • 0 protected sealed circuitry, 
- ~~~ rugged construction 

. ::: and excellent performance. 

Jo These have stood the 
.::::-- 0 .0 ~o test of time far longer 
"':: ~~. than normally 

- . - • o~ expected from 

• ~~ ° ~~:u~~~. ~oorr:e~~~~ 
concentrated on 

/ improvements whereby our 
1_ 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 

Practical Wireless, April 1980 
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and staying theTe 
PERFORMANCE MODULAR UNITS 
HY5 PRE-AMPLIFIER 

VALUES OF COMPONENTS FOR CONNECTING TO HY5 
Volume - 10K .n.log. 

The HY5 pre-amp is compat ible with 
all I .L .P. amplifiers and p.S.U .'s. It is 
contained wi th in a si ngle pack 50 x 
40 x 15 mm. and provides mult i­
funct ion equalisat ion for Magnetic/ 
Ceramic/Tuner/Mic and Au x (Tape) 
inputs. all with high overload margin s. 
Active tone contro l ci rcu its; 500 mV 
out. Distortion at 1 KHz - 0 .01 %. 
Special strips are provided for connec­
ting ex ternal pots and switching 
systems as required . Two HY5 's 
connect easily in stereo. With easy to 
follow instructions. 

£4.64 + 74p VAT 
Bass/Treble - 100K.lL linear. Balance - 5K.lL linear. 

THE POWER AMPLIFIERS 
F· 1KHz 
l.OAI)oIII\.QN ALl. 
EXCEPT HY400AT 4Jl. 

50 100 

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 1KHz Ratio 

Voltage 

HY30 15W 
into B.Q 

0.02% BOdB ·20 -0· +20 

HYSO 30W 0.02% 90dB ·25 ·0· +25 
into B.Q 

HY120 60W 0.01% 100dB ·35 :0· +35 
into B .Q 

HY200 120W 0.01 % 100dB -45 -0· +45 
int08.Q 

HY400 240W 0.01% 100dB -45 ·0· +45 
into 4 .Q 

Load impedance - all models 4 - 1611. 
Input sensitivity - all models 500 mV 
Input impedance - all models 100K11. 
Frequency response - all models 10Hz · 45Hz· 3dB 

PSU 30 

PSU 36 
PSU SO 
PSU 70 

PSU 90 

PSU180 

± lSV at 100ma to drive up to 
five HY5 pr&-amps £4.S0 +'£0.68 VAT 
for 1 or 2 HY30's £8.10 + £1.22 VAT 
for 1 or 2 HYSO'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 
with toroidal transformer for 
1 HY400 or 2 x HY200 

£23.02 + £3.45 VAT 

* ALL U.K. ORDERS DESPATCHED POST PAID r------------
Please supply . . . . . . . . . 

Size Weight Price + 
inmm in gms V.A.T . 

105x50x25 155 £6.34 
+ 95p 

105x50x25 155 £7 .24 
+ £1 .09 

114x50xB5 575 £lS.20 
+ £2 .28 

114x50x85 575 £18.44 
+ £2.77 

114x 100x85 1.15Kg £27.68 
+ £4 .15 

HOW TO ORDER, USING FREEPOST SYSTEM 
Simply fill in order coupon with payment or 
credit card instructions. Post to address as 
below but do not stamp envelope - we pay 
postage on all letters sent to us by readers of 

.. ... . ... .. .. T otal purchase price £ . I 
I enclose ChequeO Postal Orders 0 Internat ional Money Order 0 

@::~TADNlca LTD. 
FREEPOST 1 Graham Bell House, Raper Close, 

Please debit my Account/Barclaycard Account No. 

NAME 

ADDRESS . 

I 
I 
I 
I 

Canterbury, Kent CT2 7EP. S· , 

•
•••••• T.8iii'8iiPiiihion.e.lO.2.2.7.1 i54i7.7.8 ...... T8.li8X.9.6.S.7i80 .... _. Ignature . . . . . . . . . . . . . . • • • . . . . . 

. ._-----------
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TWO 
REALLY GREAT 

ANTENNAS 
THE JOYSTICK VFA 
(Variable Freq. Antenna) 

claims un-beaten scoring over commercial and/or conventiona l antennae • Simple, rapid 
erection. Not only 6-band but CONTINUOUS O.5-30MHz., incl. BC & MARS. Omni­
directional. Substantially Harmonic FREE. 1,000,QOO miles par watt. world recordl. Poor 
OTH's enhanced' CLIFF DWELLERS DREAM ANTENNAI • QU OTE from RADIO ZS ISouth 
Africa) "A remarkable antenna with great possibilities. Its physical size makes confined space 
operation a practical proposition, " 

150 w.p .e.p. OR for the SWL £48.55 

Amateur Bands 3.5-30MHz 
ANY amateur receiving or transmitting can benefit from PARTRIDGE JOYSTICK expertise. The 
JOYMASTER development adds to the efficiency of the JOYSTICK by providing tunable 
artificial earth elements to make your shack independent of its location problems. High~ rise flat 
and cliff dwellers please note 1 

SYSTEMJM1 

SYSTEMJM2 

150 w.p.e.p. 

500 w.p.e .p 

£61.50 

£69.00 

JOYSTICK OWNERS - PLEASE NOTE. YOU CAN CONVERT YOUR EXISTING 
SYSTEM "A" or "J" TO A JOYMASTER OF THE SAME RATING WITH AN ADD­
ON PURCHASE (£35.50 to update "A". £43 to update "J"). ALL INSTRUCTIONS 
USUAL CARRIAGE. etc. 

PARTRIDGE SUPER PACKAGES 
COMPLETE RECEIVING STATIONS 

FOR ANY LOCATION 
All cables, matching communications, headphones, JOYSTICK $.ystem " A". Antenna . ON THE 
AIR IN SECONDS! SAVE £21.45' 

FRG7Rx (and all accessories) (Ask for Pkg. A 1) £240.80 

IRx. only [21 0.00. w ith FREE HEADPHONES). 

FRG700Rx (and all accessories) (Ask for Pkg. A2l 

(Rx. only (372.60 , with FREE HEA DPHO NES) 

SUPER BARGAINS 
IN YAESU/SWAN/PARTRIDGE 

PACKAGES 
Quotes/Brochures on request. 

£409.00 

BUSINESSMEN - VHF RADIO 
Save time - petrol. Kill phone bills. Radio communication with your staff costs surprisingly little. 

What is your problem7 

[!~ !1 JUSTTELEPHONE , YOUR CARD NUMBER 
Buy it with Access ~!4;R6E2E57i~e~:~~r~l. 1;~~:s9 :o~~;C~~~e8~op~~~s~r ~~~~ ~~ 

prices are alwavs INCLUSIVE OF VAT. carriage. Prompt 
service too, goods usually despatched WITHIN 48 

11'1!j!@11 "0"''' : ' • . VJ'IS· A .. I 
5 Partridge House. 
Prospect Road. Broadstairs. Kent CT10 1 lO 
(Callers by appointment). 

12 

WAVEMETER Adm pattern LF wavemetercovers 10 to 30Kc in two 
ranges uses two plug in coils with direct calibration, absorption type 
with lamp ind. Also contains Tx 11 OOpf tuning cond this can be rebuilt 
for other capacities and spacings, the two coils contain large amount 
of silk covered copper wire all contained in polished wood case size 
12 x 7 x 9t" £10.50. 

AMPLIFIER MODULE self contained plug in unit provides var gain up 
to 500 DC coupled, contains mains trans providing stab +20 & -20v 
supplies, good selection of 1 % res, trim pots, transistors etc standard 
230vl/P £5.50. 
U.H.F. RX ASS single chan crystal controlled with crystal for 243 Mc/s 
dual conversion IFs 20.5 & 2Mc/s 11 min valves low imp O/P reqs 
200v HT & 6.3 size 9 x 4t x 4" new cond £16.50. 

POWER UNIT INVERTOR special purpose unit for 115v I/P con­
tains 6 pot cores FX2240/42/43 types, 2x HV TO-3 power transis, 4x 
400v 3 amp diodes, 8x BC107, 2x BFY52 (types may vary) 2x 
Thyristors inc 4 amp type. 3x 20mm panel fuse holders, elec conds, 
res, swt & zener diodes etc all in screened case size 9 x 3t x 4" with circ 
£4.50 or 2 for £8. 

RECORDING TAPE t" by Ampex 3600fton lOt" spools new £7 .50. 

RECEIVER UNIT small high performance Rx uses 7 min valves 
covers 2.5 to 20Mc/s in 3 bands as RF stage, BFO, Volt Stab. with O/P 
for HR or Crystal phones direct feq cal with gearded drive size 
5 x 3f x 3t" these req ext supplies of 1 80v DC HT 40Ma & 6 .3v AC 1 
amp supplied tested with circ & notes no ext case £25. 

TRANSMITTER ASS 2/8Mc/s IDW power contains 500Ua meter, tun­
ing cond, coils, swts, terminals etc complete in case with circ less valves 
£5.50. 
MAINS TRANS 200/250v Pria Sec 340-250-0-250-340v at 210Ma 
LTs 6.3v at 5 amps twice & 5v Ct at 5 amps size incterm 5t x 4f x 6"these 
will do 700v DC at250Ma with no LT load new boxed £9 .50. 
RECEIVER UNIT small battery operated covers 2 to 8 Mc/s in two band 
4 valve superhet plus BFO in case direct freq cal O/P for low or high res 
phones with circ reqs 135v HT & 1.5v DC LT £13.50. 
AUDIO TEST SET CT373 bench test set comprises AF Osc 17C/ S to 
1 70Kc, AF VTVM & Distortion meter new cond further spec on request 
£65. 
CRYSTAL UNITduall Mc/s & 1 OOKcwith suggested circ £2 .80. 
CRYSTALS 5/8Mc/s 10XJ type 20 for £2.20. H.F. RX R4187 & 
CONTROL BOX crystal controlled 24 chan Rx covers 2.8 to 18Mc/s in­
tended for remote control dual conversion Rx with 2 RF stages, BFO, 
M L etc 15 miniature valves reqs ext supplies of 19 & 24v DC supplied 
with circs notes & suggested mods £25. 
TAPE RECORDERS ex American services for 115v 50c/s supply 1~" 
rack mounting uses t" tape as 3 heads, 3 motors with servo controlled 
capstan drive speed 3f" takes 7 t" spools, level meter, all controls on front 
panel weight about 30Kg valve amps 8 or 600 ohm O/P 600 ohm liP £36. 
HEAVY DUTY SLIDE RESISTORS 1 ohm 12 amps £5.75. 
METERS 2" dia 0 to 40 amps DC with shunt £3. 
AUDIBLE WARNING UNITsmall warning unit for use on 12v DC size 
1 t" dia about 800c/s new £ 1 ea or 2 for £ 1. 70. 
HELlPOT DIALS two types 1 Otr to fit 3/8th bush t" shaft £1.50 also 
15tr type with lock by Beckman £2.50 Helipots lOOK & 30K £ 1 ea or 
50p ea if ordered with Dials. 
METERS panel mounting type all moving coil 2 & 3" types 4 different for 
£4.50. 
IND UNIT 100 special test set contains meter 5-0-5 Ua with linearscale 
3" dia in deluxe carrying case size 1 Ox 8 x 7t" with terminalsetc £8.50. 

BLOWER UNITS heavy duty single ended outlet 2t x 3t" for 240v 
supply req ext cond new £11 .50. 

MAINS TRANS general purpose type 240v pria sec tapped 0, 12, 
15. 20, 24 & 30v at 1 amp £3.50 or 2 amp type £4.60. Miniature 
types 9 + 9 or 15+ 15 or20 + 20v all3Va per winding £2.40 ea all new. 

FANS EXTRACTOR 230v 6" dia mount flange 7 x 8" new ex Adm 
£7.50. 
TRANSISTOR INVERTORS 12v DC I/P O/P 180v at40 Ma or425vat 
120Ma DC also 6.3v DC 2.5 amps in case size 5 x 4 x 3" tested with circ 
£10.50. 

For callers Counters 1 Mc/s valve type 11 5v £ 1 O. 

Above prices include VAT & Carriage Goods ex equip unless 
stated new. 

S.A.E. for enquiry or List 24. 

A. H. SUPPLIES 
122 HANDSWORTH RD, 

SHEFFIELD S9 4AE 
Phone 444278 (0742) 
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
R.C.S. LOW VOLTAGE STABILISED 
POWER PACK KITS ?ost45p £2·95 
:~~~~t~~~~~n~rai~~i~~:n~}~~~~~~~g~~idO~~~~ ;.i~~~~[~~~~~l~a~~~ 
available 6 or 7. 5 or9 0r 12V d,e. up to lOOmA or less. 
Size 3 x2t x tr in. Please state voltage required. 

THE "INSTANT" BULK TAPE ERASER 
Suitable for cassettes, and all sizes of tape reels. 
A.C.mains2001249V. £7 50 P I 
Leaflet S.A.E. • 58~ 

HEAD DEMAGNETISER PROBE .£.5·00 

BSR Single Record Player P207 cueing device, ceramic 
cartridge. Garrard Minichanger. Plays wl size records. 
Ceramic cartridge. Stereo. 

BSR. P 182. Snake arm, flared Aluminium Turntable 
Stereo ceramic cartridge. Latest model. 
BSR_ Disco Single Player 
Cueing Device Ilin. Turntable. Budget price. 

{15 
{8·95 

{24 

{21 
RSC Disco Deck 3 spcedStereo £9 ·95or £18 pair 

BAKER £65 
50 WATT 
AMPLIFIER Post£1 

bok.. • , ~ 

~~~,~~so:Qj~::.~: 
Superior quality ideal for 'Halls/PA systems. Disco's and Groups, Two 
inputs with Mixer Volume Controls, Master Bass. Treble and Gain 
Cont ro ls, 50 watts RMS. Three loudspeaker outlets 4. 8, 16 ohm. AC 
240V (120V available). Blue wording on black cabinet. 

BAKER 150 Watt AMPLIFIER 4 Inputs £85 
DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy 10 

~~;~~~~t~;:~~r:~~~~~;,s~e;t:tts AC mains. Post 35p £3.25 
STEREO PRE-AMP KIT. All parts to build this pre-amp. 3 inputs for 
high medium or low gain per channel. with volume control and P.C. 
Board. Can be ganged to make multi-way stereo mixe~. £2·95 

R.C.S. SOUND TO LIGHT DISPLAY MK 2 
Complete kit of parts with R.eS. printed circuit. Three 
channels, Up 10 1,000 watts each. Will operale from 200MV to 
100 walls signal source. Suitable for home Hi-Fi £ 18 
and all Disco Amplifiers. Cabinet extra £4,SO. Post 4Sp 
200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco 
Li~hts, Edison Screw 7Speach or 6 for £4, or 12 for £7.50. 

~~I6'i51;~~~,;:r~R5~~f2rimary 240V A:.: .... ~:~.~.~SW~ 
250·0·250V BOmA,6·3V 3·5A.6·3V lA... .. ...... £4 .60 
300·0-300V IOOmA6·3V3·5amp ............................................ .£.5.80 
300-0-300V 120mA, 2x6·3V 2A C .T. ;5V 2A...... . ............ £8.50 
nov 45mA. 6·3V 2A .............................. .. ...... ....... ............ .... .... U·50 

~~~~~~I~n~~b~~rJ~.~J~,t ;G~£2.00 3 amp ......... £2.20 

I:~to4~lf.uJ~ Sa.v9~i~~~ lf 2. 15. 18.25 and 30V ........... .. ......... £6 .00 
I amp6. B.IO. 12. 16. IB, 20.24.30.36.40.4B.60 ................ ... £6 ·00 
2amp6.B. 10. 12. 16. IB.20.24.30.36.40.4B.60 ................... £9·50 
3 amp 6. B. 10. 12. 16. lB. 20. 24. 30. 36. 40.4B. 60 ................. . £12·50 

1 ~~.~ :;O~~0 •.. 1 2:.I.~: .. I.~: n j~' 30. 3~6t~:;b~ ~2Iiv·:j'~;;;ii::~ltsg 
12V.750mA ................... £I.75 12V.3amp ...................... £3.50 

l8S: l~~~ ::::riiv o'i#:OO !8~: ~~,::;:.a.~. 2 amp:: ~U~ 
o.l. 8~ro·.i6v:t;;;;p::: ~t~ ~8:'d-io~.PI ~·;;;p::::. ::: ~~ :~~ 
r~03 r~Di~;;;p· ... · .. ·.jW ~~yi~~?~~~~~~~hj:tt~~ 
l8~: ~t~~p:: · .... :::·::~n~ ~~'Ot~~Vp?amp::: g :;~ 
AUTO TRANSFORMERS 

m~t~.ll~~or nov J&W.~.i~?~ ·· .. ioow. iIO: OO ·£7.00 

CHARGER TRANSFORMERS 
6 and 12V 3 amp .... ""." ".", ... J:.. 4 amp." .................... £6.50 
FULL WAVE BRlDGECHARGERS RECTIFIERS. 
60r 12V outputs. 2amp",,75p. 4amp .. ,, £1.75 

BAKER LOUDSPEAKERS "SPECIAL PRICES" 
Pon£1·60each 

Model Obm. Size Power Type Our 
I • . W.tt. Price 

~~::cMkIl 4,8, 16 12 30 HI-FT £12 
8,16 12 15 HI·FT £14 

Superb 8,16 12 30 HI·FT U2 
Audltorium 8, 16 12 45 HI·FI UO 
Auditorium 8, 16 15 60 HI·FT £30 
Group 35 4,8.16 12 40 PA £12 
Group"! 4,8,16 12 45 PA £IS 
Group 50 8, 16 12 60 PA £20 
Group 50 4.8,16 15 75 PA £30 
Group 75 8, 16 12 75 PA £24 
Group 100 8,16 12 100 PA U9 
Group 100 8,16 15 100 PA £35 
DiIe.lOO 8, 16 12 100 OiKo £29 
Disco 100 8, 16 15 100 Disco £35 

R.C.S.LOUOSPEAKER BARGAINS 
3 ohm. 6 x 4in. £ I ·SO. 7 x 4in . £ '·SQ, 8 x Sin. £2·50. 6-tin.£ I .SO. Sin. 
£2·60. lOin. £3. 12in.£4. 

~ 6~~~~t~· !i~,52i .3~O: ~ I;S4~~~Ti ~SIO.5~~~~ir:f6. · 12in. £4. 
(2in, £4. ID x 6in,£3 ·S0. 

E.M.I. 13t X 8in. SPEAKER SALE! 
With tweeter. And crossover. £9. 
IOW, State 30r 8ohm, 
Illustrated. 
1 5W model with tweeter 
8 ohms only. 

GOOOMANS 20 Watt Woofer 
Size 12 x IOin.4ohms. 
Rubber cone surround 
Hi -FiBassunit. Post 

GOOOMANS TWIN AXIOM 8-15 Watt 
8in. Sohm Hi-FiTwinCone £10· 

R.C.S. MINI MODULE HI-FI KIT 
15 x Btin. 3-way Loudspeaker 0 " 0 

System. EMI 5 in. Bass 5in.. y 
Middle 3in. Tweeter with 3-way 

supplied. 
Response = 60 to 20 oOOcps 
12 watt RMS. B ohm. 

Crossover and Ready Cut Baffle. i .S·i.~· 0 ' Full assembly instructions Si 

{I 0·95 per kit. Two kits {20. 

RAD 10 CO M PON ENT SPEC IALlSTS ~~O~~~T:~~.~~~6~~~~65 LP~os=ta:,:ge~{l~. o:::ne~o:....:rtw=o:..:ki::ts'_-=====:::J 
Cash price include VAT. Minimum post 30p. List 20p. Phone Access Barclay VISA. 

Choose the 
World's finest kits. 

Superb value. Building electronic kits is an 
enjoyable and very rewarding pastime. 

And with Heathkit, it's also an easy way of 
making a wide range of useful electronic devices 
from doorbells to microcomputers, from car main­
tenance products to test equipment. 

Top quality. Heathkit kits not only give you 
the pleasure of 'doing it yourself' but also the 
satisfaction that every kit is of the highest quality. 

The step-by-step instructions, compiled by 
experts, make it easy for beginners and 'old hands' 

Open 9-6 Sat. 9-5 (CloBed all day Wedne!lday) 

alike_ And with Heathkit's excellent after sales I To:Heath(Glou~ter) Limited, Dep~ PW4l.BristoIRoad.Gloucester, 
service complete success is guaranteed. After all, I GL26EE. I 
13 million kit builders over the last 34 years can't , . Please send a copy of the Heathkit catalogue. I enclose 20p in stamps. , 

bevvrong. I Name------------------------------------- .... I 
Excellent choice.To find the best kits, all you I Address ---------------- ~ I 

need is the Heathkit catalogue. 1 ~ 1 

It contains detailed specifications of our 1 N.B. 1f you are al ready on the Heathkit mailing li st you will , 

h . 'd' I' I automatically receive a copy of the latest Heathkit catalogue 1 
compre enSlve range to aJ you ill your se ectlOn. , without having to use this coupon. When you receive your I 

Send for your copy today_ Or if you're near our catalogue you wi ll get details of th is free offer. 

showrooms in Tottenham Court Road, London or ..... ' 
Bristol Road, Gloucester, just call in and browse 
around. 
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STARCH~SER 4000 
THE NEW FOUR CHANNEL LIGHTING CONTROLLER 

4 CHANNEL SOUND TO LIGHT SEQUENCE 
CHASER - 4LSM1 • ReA 8A Triacs • 1000W per 

channel. Switched master con­
"\ tro l for sound operation from 

~ '1,W to 125W • Speed contro l 
for fixed rate sequence from 
8 per minute to 50 per sec­

ond • Full logic integrated 
, c ircuitry with optica l 

isolation for amplif ier 
protection . 

Front panel, size: 
6 '1"x 4 Y,". £7.75. 

VALVES 
EL81 1.20 ,P,CF.801 .1 .05 
H82 0.70 PCF.802 0.15 
EL8' 0.90 PCF.805 2.10 
El86 1.05 PCF.806 0.95 
El90 0.90 PCF,808 2.05 
El91 3.25 PCH2 00 0.95 
El95 O.BO PCl81 0.70 
El500 I.B5 PCL82 0.15 
EL 50. I .B5 PCl84 O.BO 
ELB02 1.10 PCL85 O.BO 
El822 1.50 PCL805/85 
EM31 1.60 0.B5 
EM80 0.10 P0500 4.35 
EM8 1 0.10 PH200 2.10 
EM8' 0.10 Pl35 0.9 5 
EM 8) 1.15 Pl81 O.B 5 
EY51 0.55 Pl82 0.60 
EY81 0.65 Pl83 0.60 
EY86/8) 0.65 PL8' 0.)5 
EY88 0.65 PL504 1.60 
El80 0.B5 Pl508 1.50 
E281 0.70 Pl519 ~50 
GY50 I 1.05 Pl509 3.6 5 
G232 0.75 Pl802 3.1 5 
G233 3.95 PlL80 3.4 5 
G234 2.30 PY33 0.1 0 
G23) 2.BO PY80 0.7 0 
KT66 8.30 PY81 /800 
KT88 8.95 0.7 0 
MH. 1.15 PY82 0.6 0 
ML6 1 . 1~ PY83 0.6 0 
N)8 10.45 PY88 O.B 0 
OA2 0.65 PY500 1.5 5 
082 0.)0 PY809 6.4 5 
PA8C80 0.60 PY80 I 0.1 0 
PC8S 0.60 00V03/10 
PC86 0.95 2.8 5 
PC8S 0.85 00V03/12 
PC900 1.45 2.B 5 
PCC84 0.)5 00V03/20A 
PCC85 1.05 14.4 0 
PCC89 0.65 00V03/25A 
PCCI89 0.15 21 .20 
PCF.80 0.95 00V06/40A 
PCF.82 0.10 16.1 0 
PCF.8' 0.75 OV03·12 2.B 0 
PCF.86 O.BO SCll'OO 4.5 0 
PCF,200 1.05 SCll600 4.5 0 
PCF201 1.05 SP61 0.95 

'fii i 11 .80 IR'S .. 
OB51 TV2· 125 154 0.45 

52.BO 155 0.45 
U25 1.15 IT' 0,45 
U26 1.00 IU. 0.10 
U27 1.15 IX28 1.30 
UI91 0.B5 20 21 0.80 
U28 1 0.65 2K25 12.40 
U30 1 0.65 2X2 0.90 
U600 11.50 3A' 0.70 
U801 0.90 306 0.50 
UBC.I 1.20 3021 23.00 
UABC80 0.90 3E29 6.80 
UAF'2 0.B5 35' 0.60 
UBF80 0.10 'PR60S 
UFB89 0.60 106.BO 
UBll 1.15 5Bi25.M 
UBl21 2.50 B.BO 
UCCB' 0.15 5Bi255M 
UCC85 0.80 B.BO 
UCF80 0.90 5Bi258M 
UCH81 0.70 8.BO 
UCl82 0.B5 5R'GY 1.30 
UF.I 0.90 5U'G 1.1.0. 

VAT. INCLUDED 

UF BO 0.60 5V'G 0.80 
UF81 0.70 IY3GT 0.80 
UL'I 1.20 123 1.15 
Ul8. 0.B5 52.G 0.B5 
UM80 0.)0 12'GT 0.90 
UM8' 0.)0 6AB' 
liYB2 0.65 see EC92 
UY81 0.60 6A8) 0.10 
VR I05/30 6AC) 0.70 

2. 15 6AH5 1.15 
VR1SO/30 6AK5 0.95 

1.45 6AK8 0.80 
X66 1.05 6Al S 0.50 
X61M 1.10 6AlSW O.BO 
XRI ·6400A 6AMS 3.25 

B2 .90 6AM6 1.30 
2719 9.00 6AN8 3.60 
2800U 3.45 6A04 8.20 
280lU 4.00 6A05 0.90 
2803V 3.90 6A05W 1.45 
2900T 2.55 6AS6 0.90 
IA3 0.10 6AT6 0.85 

ll' 0.50 6AU5 0.65 

POSTAGE : £1-£2 20p , £2-£3 30p , £3-£5 40p , 
£5-£10 6Op ; over £10 free, minim um order £1 . 
A 101 oflhesevalves .re VALVES AND 

6AV6 10.60 6V5GT 0.95 Is" PCF8051 
6AX4GT 0.95 6X4 0.70 30F5 1.16 
6AX5GT 1.15 6X5GT 0.65 30Fl2 1.70 
58) 0.B5 6Y5G 1.10 30F1l 2 1.45 
68A6 0.50 ' 62' 0.)5 30F.Ll 4 2.05 
6BE6 0.80 6·30L2 2.05 3011 5 1.15 
6BG6G 1.15 )B) 0.90 30117 1.15 
6BH6 0.95 )V4 0.90 30PI2 Us 
6BJ6 12 5 902 0.70 30Pll 1.15 
6BO)A 0.)0 906 0.B5 30P1l 3 1.25 
68R) 2.)0 IOC2 0.70 30P1l4 1.25 
68W6 5. 18 IOFI8 0.70 35L5GT 1.15 
5BW7 1.15 IOP13 1.20 35W4 0.10 
6C4 0.70 11E2 12.40 3514GT 0.85 
6C6 0.70 12A6 0.70 IOC5 1.35 
6CH6 7.50 12AT6 0.55 IOC06G 1.45 
6CL6 1.70 12AT7 0.65 )1 1.25 
6CYI 1.15 12AU) 0.60 )ICI 1.05 
606 0.85 12AV5 0.BO )5 0.95 
6EA8 320 12AX) 0.65 1)8 0.95 
6F. 6G8 0.B5 12SA6 0.60 80 0.90 
6F8G 0.85 12BE6 1.25 85A2 1.45 
6FI2 0.90 12BH) 1.10 f 723AiB I2.BO 
6FI4 0.90 ' 12C8 0.85 803 8.95 
6FII 1.30 12EI 4.95 805 20.)0 
6F.17 1.15 12JIGT 0.55 807 1.15 
6F. 2' 4.)5 12K) GT 0.)0 813 13.30 
6F33 4.)5 12K8GT O.BO 829B 16.00 
6H5 1.90 1207GT 0.65 832A ~20 
6J4 1.60 12SC) 0.65 866A 3.20 
6J4WA 2. 00 12SH) 0.85 931A 12.00 
6J5GT 1.35 12SJ7 0.85 954 0.60 
6J6 0.85 11507 0.85 955 0.)0 
6J) 0.90 12Y' 0.55 955 0.60 
6J)G 0.60 1306 0.70 957 1.05 
6K) 0.80 1457 1.15 1625 1.15 
6K)G 0.50 19A05 0.90 1629 0.85 
6K8GT 0.85 19G3 11.50 2051 1.20 
6L6M 2.15 19G5 6.90 5753 4.40 
6l6GT 1.15 19H5 19.55 5842 7.50 
6L1GT 0.)5 2001 0.75 5933 3.50 
6Ll 8 0.)0 20F2 0.)5 605) 1.05 
6L020 20[1 1.30 6060 105 
607G 0.95 20PI 0.65 6064 1.05 
6SA) 0.65 20P3 0,10 6055 1.40 
6SG7 0.90 20P4 1.30 606) 1.15 
5SJ) 0.80 10P5 1,30 5080 4.90 
6SJ)Gl 0,60 25l6GT 0.95 5145 4.95 
6SK) 1.05 2524G 0.B5 6145B ~20 
6SLlGT 0.B5 30CI5 1.15 6350 2.30 
6SN7GT 0.B5 30CI7 1.35 6550 UO 
650) 0.B5 30CII 2.10 I 68)0 1'.00 

COLOMOR ~2~~S;~ 
(ELECTRONICS) LTO. 

~;~0,r~:dea~~dde~~~;y~ TRANSISTORS 
so we reserve the right ~~re~:I~~:,e~~U~~II~~ 

170 Goldhawk Rd_. London W.12 
Tel. 01-743 0899 

to c hange prices fo r lors, etc .; rstall 
new stock when un- 749 3934, trade and 
avoi dab le. export 143 089". 
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Open Monday to Friday 
9-12.30. 1.30-5.30 p.m. 

3 CHANNEL AUTO SOUND TO LIGHT 
-AFL6 * ReA 8 amp Triacs * 500W per 

.. .. . .. 
channel · 2 channels flip flop , 

1 channe l sound to light * 
Fully automatic via bui l t 

in mic * No connection 
to ampl i fier necessary. 

Birmingham, George Matlhews. 85 /87 Hu rs t Street , 
ITel , 62219411. 

London. Garland Bros ., Deptlord Broadway, {Tel : 01·69244121 
London. Session Music. 163 Mttcham Road, Tootmg. 
ITe l , 01 ·672 3413 1 Mon ·501 10.m 10 5 .30pm . Closed Wed 
Luton, Luten DISCO Centre, 88 Wellington Street, tTel : 4117331. 

Manc h ester . A 1 MUSIC, 88 Oxford Street. ITe l , 23603401 . 

Middlesborough. 50lcoglen. 43 80rough Road. ITel : 2428511 

OHIO SCIENTIFIC SUPERBOARD 2 
50Hz model for UK tv sets. full keyboard and 
C.luette Interface. Uses your tv al 8 vdu. 8K 
baa1c. 4K ram. Fully assembled £ 188 + 15% 
VAT. pooIfT ... .................... 
.. ~h~~-m'! ~~ga~t th!thr~tc:; • 
• ~ec~r~~~:~~~~:;~~I~ r~~:t~IY al .­

-tI ~oluJ~l.r a;~ p~~;~ s~~~ klt2~~li * 
• ~~~l : ~~: : c~:!'m I [mrdar 

£12 ·1 3 ,. .................... .. 
IINCLAIR I'ROOUCTS 
PFM200 £51·95. cu. £3 ·40, adaptor 
(4 ·03, connector kit (1 1·27. Microvislon TV 
(91 ·44, mains adpator (6 ·88. PDM35 

6lM~' U~~;0~d6'~t~55tfJ2 .clar D£J2~~ 
(55 ·56. Accessoriea for all 3 models :­
rechargeable batteries (7·99. mains adap­
tor/charger (4 ·03, case (8·40 . Enterprise 
pr~ calcula ter (19·95. New Sell0 10MHz 

~~~;'UfE~ h~~i8 
Cheaa champion 6 (49·95. Chess challenger 
7 (84. Checker challenger 2 (46. Star ches. 
(62. Grandstand video entertainment com­
puter (79·95. Videocarts (12 ·60. Philips 
G7000 Videopak home computer ('49. 
Vidoepaka (12 ·95. Atari Videocomputer 
(147 . Cartridges £14 ·85 (except chess 
(43· 96 and backgammon £33 ·951. 
lVGAMES 
Tank banles kit £8·34. AY-3-8500 chip 
(3 ·00, kit £4 ·26. Stunt eyela AY-3- B760 

~~3~~:ob lCh~it i~o~i5,' Bt g:fo:fa~~~in~ 
car chip AY-3-Se0 3 (13·63. Modified shoot 
ki t [5·28. Rifle kit [5·27. Colour generator 
kit [9 ·05. 
MAINS TRANSFORMERS 
6-Q-SV Ita f2·60. 9-O-9V 75ma 76p. 1 a 
£2 ·22. 2a £3 ·94. 12-O-12V l00ma 92p. la 
£2 ·BO. 15-Q-15V la £3·15. 
JC12 ANDJC20AMPLlF1ERS 
Integrated circuit audio amplifier chips with 
data and printed circuits. JC12 6 Wans 
£2 ·06. JC20 10 W an. £3 · 14. 
CONTINENTAL SPECIALITIES 
PRODUCTS 
EXP300 f6 ·61. EXP350 f3 ·62. EXP325 
fI ·84. EXP650 f4· 14. EXP48 £2·64. lP2 
£20·70. 
PR1NTEO CIRCUIT MATERIALS 
PC etching kits:- ecomomy (2 ·42. s ta ndard 
[4·46. 40 sq ina pcb 4Sp. 1 Ib FeC' C, ·30. 

5~~1~ ~ft~s~)j~~s~r ef~n~mlo~.~tc~i~~ ~1~h 
:~~p~:t~t&IO~eO~'3LES 
AL30A f4·08. PA12 £8 ·38. PS12 £1 · 58. 
T538 £2 · 70. 5450 f25 ·06. Al60 f5·06 . 
PA100 £17·33. SPM80 [ 4 · 74. 8MT80 
£6 ·0B. S tereo 30 £21·57. AL80 £)·7 1. 

SWA NLEY ELECTRONICS Dopt. PW 
32 GoIdool Rd., S wonloy, Kent BRa 8E2. 
Mail order only. Please add 30p postage. 

~~i;~fr!~~IO~~r~:a~ ~ZI:t~Sm~~t~&d~~:S 1 ~~ 
Official credit orders welcome. 
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Spend Less Test More 
LP-1 Logic Probe 
The LP-1 has a miriimum detachable 
pulse width of 50 nanoseconds and 
maximum input frequency of 10MHz. 
This 100 K ohm probe is an 
inexpensive workhorse for any shop, 
lab or field service tool kit. It detects 
high-speed pulse trains or one-shot 
events and stores pulse or level 
transistions, replacing separate 
level detectors, pulse 
detectors, pulse stretchers 
and pulse memory devices. 

All for less than the price of a DVM 

£31.00* 

LP-2 LogiC Probe 
The LP-2 performs the same 
basic functions as the Lp·1 , 
but, for slower-speed circuits 
and without pulse memory 
capability. Handling a 
minimum pulse width of 300 
nanoseconds, this 300 K ohm 
probe is the economical way 
to test circuits up to 1.5 MHz. 
It detects pulse trains or 
single-shot events in TIL, DTL, 
HTL and CMOS circuits, 

replacing separate pulse detectors, 
pulse stretchers and mode state 
analysers. 
(Available in kit form LPK-1 £11-92) 

£18.00* 
The logic probes shown are all suitable for TTL. 
OTL, HTL and CMOS circuits 

4 price excluding P. &P. and 15 % VA T 

LP-3 Logic Probe 
Our LP-3 has all the·features of the LP-1 plus 

extra high speed. It captures pulses as 
narrow as 10 nanoseconds, and 

monitors pulse trains to over 50 MHz. 
Giving you the essential capabilities 

of a high-quality memory scope 
at 1/1 OOOth the cost. 

LP-3 captures one shot or low­
rep-events all-but-impossible to 

detect any other way. 
All without the weight, bulk, 

inconvenience and power 
consumption of conventional methods. 

£49.00* 

The New Pulser DP-1 
The Digital Pulser: another 
new idea from C.S.C. The 
DP-1 registers the polarity of 
any pin, pad or component 
and then , when you touch 
the 'PULSE' button, delivers 
a single no-bounce pulse to 
swing the logic state the 
other way. Or if you hold the 
button down for more than a 
second, the DP-1 shoots out 
pulse after pulse at 1000 Hz. 
The single LED blinks for each single 
pulse, or glows during a pulse train . 
If your circuit is a very fast one, you 
can open the clock line and take it 
through its function step by step, at 
single pulse rate or at 100 per 
second. Clever l And at a very 

reasonable price. £51.00* 

CONTINENTAL SPECIALTIES CORPORATION r -cs - - - - - - - - - - - - - - - -C (UK) Lld Dept 6 11 Unit 1, Shire Hill Industrial Estate, Saffron Walden Essex CB11 3AQ c: 5 c: Prices Include P&P and 15% VAT 

, 
I 
I 
I 

I LP 1 £37.38 Only LP 2 £22.14 Only. Lp·3 

I Name __________________________ __ Address ________________________ _ 

C.S.C. (UK) Limited, I --- -----------------
Dept.611, Unit 1, Shire Hill Industrial Estate, I enclose Cheque/PO for £ or debit my Barclaycard/Access/ 

American Express card no. exp date ________ __ 
Saffron Walden, Essex CB11 3AQ. I FOR IMMEDIATE ACTION - The CSC 24 hour. 5 day a week service. ) for FREE I 
Telephone: Saffron Walden (0799) 21682 • ~elePhone (0799) 21682 and give us your Barclaycard, Access, American Express catalogue 

Telex: 817477 ~u=r=y~or=.w~ei~e=tl=ed=ly ______ =b:.c~ 
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Now Casio give you 
TIME TO SOLVE YOUR PROBLEMS 

IT HAD TO HAPPEN! Casio, world leaders in 
high quality calculators and watches combine 
their talents to bring you the incredible 

C-80 CALCULATOR WATCH 
(Finger touch keyboard) 
• Hours. minutes. seconds, day. am/pm; and day, date, month. 

auto calendar lO 2009. 
• 8 digit calculator; 6+2 double display. 
• Professional 24 hour stopwat~h function. 1/ 100 second, neL. 

lap. 1st and 2nd place. 
• Duolllme (24 hour). Nighl light 
• MlDeraI ....... Water rnlalaDt. Black resin case/strap. 

44.9x3S.8 x IO.2mm. 
• 12 months battery life. 2xUCC 391. 

RRP £29.95. Only £24.95 
CALCULATING ALARM CLOCKS 
MQ- l2. 6 digit clock. 200 year auto 
calendar with full month display. 
Alarm. stopwatch, 1/ 10 second to 
(cn hours. net, lap and 1st & 2nd 
place. 8 digit calculator. full 
memory. %, "Kiss" keys. Wallet. _ 

j/~~~~;~;~~,s. £19.95 ______ . ___ . 
AlIO: Melody 81 £22.95. ML-71, Card version £22.95. Both musical. 

CASIO F-80 ALARM 
CHRONOGRAPH (Left) 
Hours. minutes. date, am/pm and 
optional seconds or alpha day. 
24 hour alarm, hourly chi mes. 
Stopwatch 1/10 second to 12 hours. 
net, lap, 1st & 2nd place time. 
Black resin case/strap with stainless 
steel back and front trim. 
3 year Lithium battery. 

RRP£24.95. £19.95 
IIIQS-34B (Far left). 
Chrome plated metal case version 
of FaC. Stainless steel bracelet. 

Single display of hours, minutes, £ 14 95 
secs, am/pm, day and date. • 

Other new models available. 

* 
Be the fint . i th Features a genuine 

THE MIGHTY CHIP metal oxide silicon 
chip. 24 pin dual 

* 
The Mia" peadant in·line integrated circuit 

(or 19801 

~ 
with a 9ct gold or a 
sterling silver clasp. 

* 
Winner or the ,,' Approx l+x+x3/16". 
1980 GIIT AWARD With leather thong. 
Fashion and personal " .. :; 

* 
accessories section. SDvtr £30 

For Him and Her 9., Gold £69 

SEIKO LA TEST MODELS -
AROUND 30% OFF! 

TSS WORLD TIMF/ ALARM WATCH 
At first glance a state·of·the·art alarm 
watch with a full display of hours, 
minutes. day, date and month; or 
optionally hours, minutes. seconds and 
day. But - press a button and it 
becomes a Micro iDformadoa centre 
displaying an atlas with each oflhe 
19 time zones highlighted as it is 
selected. Principal city identification 
round display. Home time alarm and 
world time alarm (two tones). Hourly 
chimes. world lime calendar and 
summer lime functions. 
SIalDle" £79.95. Gold p1a1ed £99.95. 
TS2 Alarm chronograph. Double 
display. Front buttons. Only £A7.$01 
TS 1 Ale with countdown aJarm timer 
.07.$0. TS4 Calculator/alann watch, 
S/S £79.95. Gold pl.,ed £99.95. 
TS7 A/C, lOOm water resistant, 
programmable weekly alarm, interval 
timer, .£74.9'. H 127 DigitaVanalogue 
stopwatch. counter. £69.95. 

Send 2Sp for 1980 Ca.io and Seiko Catalogue. 

PRICE includes VAT, P&P. Send cheques, P.O, or phone your 
ACCESS or BARCLAYCARD Number to : 

~ 
~ 
~ 
~ 

T'v 1IIIp'W"T~ Dept. P.W .• The Bcaum onl Cenlre. 
~J.r~. Ui:7 164 167 Easl Road. Ca mbridge CBI IDB 

Telephone: 0223 312866 

We are moving. Personal callers please telephone first. 
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J. BIRKETT 
(Partners: J. H. Birkett. J. L. Birkettl 

Radio Component Suppliers 

25 The Strait, Lincoln. LN2 1JF 
Telephone: 20767 

MINIATURE TRANSISTOR TRANSFORMERS Input Ty pes. Impedence Ratio lOOK 10 1 K 

oJ~~'u~a~R~~~~6°R~ERi.Sf5t~W. ~~KK tt~ ~Ko~m3;'3'sg:i25o~$;e568~ht~ ~oK8~0~~P~ 
~~~'. ~0~~~~0300 o~r~i~eB E~~~d~~t3:5 f~~c~Op. 
NUT FIXING VHF SO 239 SOCKETS al 60p each. 
VHF FETS. SF 256C at 4 fo r 75p, E304 at lOp, 4 for £1. 
MAINS TRANSFORMERS 240 volt input, output 13 volt. 1 amp 4 - £1.60 (P&P 20p!. 
VALVE HOLDERS B7G. B9A bo th lOp, Ceramic B9D " lSp. 
MINIATURE 12 WAY CERAMIC TAG STRIPS al 15p. 

?~~!fis~R!V~~~~~~~~~0~f~A~~?R2SS:i'~ :2 l~p,. I ~~~.~ J.t~~H S~~~OPIDillt'E 
2S0+2S0+ 20+20+20pl . 76p, SOO+SOO +2S+2Spl . 60p, 2S +2S + 2Spl . £1 . SOO+SOOpl 

W~~~~:~~R'I~I:;ERS 2.S 10 Spl. 3 10 IOpl, 4.710 20pl . 7 10 3Spl, 1010 40pl. all al 15p 
each. COMPRESSION TRIMMERS 10pl. 30pl. SOpl. all 12p each. DAU SEMI-

~~~~~':E~~; mp~E~'U:fi:I~:'Sj~~ ~~ ;JS~~c~'O 140pf. all15p each 
TRANSMITTING VARIABLE EDDYSTONE TY~E 831 . 30+ 30pl ISOpll . • £2.20. 
VHF STRIPLlNE TRANSISTOR NPN BF 3S2. PNP BF S79 bOlh 25p each. 
175 MHz 13 volt 10 watt POWER TRANSISTOR R S174 . £2.50. 
UNMARKED GOOD 2N 3866 VHF POWER TRANSISTOR . 310< 75p. 
UHF STRIPLlNE LIKE BFR 96 TRANSISTOR . £1 .85 each. 

3~~~~:Lo':~~~~~~r ~~r~ill~!j~C~~:~i~hOc~r~~t~ a7 ~O~e~c~~'~HF <;I~' ~:o~~K'~ 60p 
each. Both with data . 
VHF R.F. CHOKES Wire Ended 1 OuH. 330uH, bOlh 7p each. 
BUTTERFLY PRE-SET VARIABLE CAPACITORS Spindles eas ily extend. 25 x25pf ·6 SOp, 
38 x38pf 'tiP 60p 38x38pf Wide Spaced if 65p. 
TEXAS SILlCC)N BRIDGES 100 PIV 1 amp , 20p, 200 PIV 4 amp _ 6Op. 
SOLDER-IN FEED THRU'. S.8pl. 300pf. 1 OOOpl all 20p doz. 
3/16" COIL FORMERS with core at 6 for 25p. 

~~':i::'~I~~~:~~~e~ A~~~J't.fi~ :5~1~~ERS " 20p each. 
12 VOLT RELAYS 10 amp 3 Pole C.O. Contacts ~ SOp each. 
THYRISTORS IS.C.R'.) 10 amp Iype 100 PIV • 28p, 400 PIV • 55p, 800 PIV i 65p, S amp 
Iype 200 PIV. 50~, 200 PIV 3.o0mA TIC 47 . 18p. 

~o~tE~~. ~h~I~:' lto~~~ 1~,~~~~e~:r~r;,.41~~£2~~5ee~'~~.4~~l~o~lt D.e. SOmA, 2 amp, 300 
400mW ZENERS unmarked Good. 3 .6. 6.8. 9. 10. 11. 12. 13. 16. 18. 24. 30. 33. 36 volt All 
at 10 for 4Op. 
CLOSE TOLERANCE CAPACITORS 1288pl. lS70pf. S979pl. 19S59pl All 1% 12Sv.w ..• ' 

~';.~a~~A~lFlfL~~·R~l r63iMa~z8K~vJ.u~ j ~~tH~2:£S each. 
OP-TO ISOLATORS lL-74 wit h data ~ SOp each. 
VHF TRANSISTORS 2N 918 . 25p each. 

Please add 208:~:s~~!tp~ns~a~aeC~~~~gOe~ ~i~oo;t~ers under (2. 

THE VALVE AND TUBE SPECIALIST 
VALVES AT NEW LOW PRICES 

RECEIVING, So. TRANSMITTING. DISPLAY. GAS FILLED. ETC. 

Type No. Price ea. Type No. Price ... 
8K6S 59.15 EF37A 2 .76 
BK44B 76,90 EF39 1.60 
BTS 37.80 EFBO 0.80 
BT5B 28.15 EFBS 0 .91 
D77 0 .80 EFBS 0.80 
DFSl 0.66 EF89 0.72 
DM1S0 3.20 EF91 1.85 
DY8S/87 0.64 EF92 2.20 
ES5L 16.00 EF93 0 .80 
E80CC 5.65 EF9S 2.80 
E80CF 10.40 EF183 1.26 
E80F 6 .32 EF184 0 .75 
E82CC 1.86 EH90 0.86 
E83CC 3.60 EK90 0 .76 
E83F 2.10 El34 1.64 
EBSC 6 .20 El3S 0 .82 
EB8C 3 .16 El37 4.65 
E88CC 3.15 El81 1.48 
E92CC 1.85 El84 0 .96 
E99S 3.65 El86 1.85 
E130L 16.30 El90 1.25 
E180CC 4 .65 EL91 5.86 
E180F 6.45 El95 1.28 
E182CC 6.34 El3S0 4 .12 
E18SF 6.60 EN91 2 .56 
E1BBCC 3.45 EN92 3 .18 
E2B8CC 7.40 EYSI 1.56 
E810F 8.10 EY84 4.40 
EAFBOl 2 .75 EY8S 0.64 
E8CBl 0 .86 EY88 1.25 
E891 0 .95 EYSooA 1.65 
EC91 1.82 EY802 0 .96 
EC92 0.94 EZBO 0.56 
ECCBl 0 .78 EZ81 0.76 
ECC82 0 .80 EZ90 1.20 
ECC83 0.78 GXUI 15.00 
ECCB4 1.19 GZ32 1.45 
ECCBS 0 .82 GZ33 1.66 
ECCB8 1.20 GZ34 1.45 
ECC91 ~ .38 KTSl 3.96 
ECC2oo0 4 .60 KTSS 4 .25 
ECFBO 0.80 KT88 7 .15 
ECF82 0 .80 M8079 0.82 
ECH81 0.75 M80Bl 3.40 
ECL80 0 .95 MBOB2 2 .14 
ECl82 0 .63 MBOB3 2.14 
ECL85 0.82 M8100 1.45 
ECL8S 0.94 MBI3S 0 .86 

Type No. PrictI ... 
MBI37 0 .94 
M81S2 0 .86 
M81S3 2.65 
MB212 0 .85 
ME1400 3 .50 
.oA2 1.45 
.oA2WA 2.50 
.oB2 2.55 
EN92 3.10 
PC8S 0 .63 
PC88 0.63 
9C97 1.40 
PC900 0.58 
PCC8S 1.10 
PCCB9 1.50 
PCC1B9 1.75 
PCF80 .0.87 
PCFBS 1.58 
PCF200 2 .15 
PCF801 0.95 
PCFB02 0 .81 
PCFBOS 1.40 
PCF808 1.40 
PCH 200 1.10 
PCL82 0 .74 
PCLB4 0 .83 
PCLBS 0.85 
PCLBS 0.85 
PD500 3.90 
PFL200 1.40 
PL36 1.15 
PLBI 0.80 
PL84 0 .75 
PL9S 1.10 
PlS04 1.58 
PlSOB 1.85 
PlS09 2 .75 
PlB02 2 .90 
PY8B 0.78 
PYSooA 1.66 
PY800 1.20 
PY81 /BOl 0 .68 
QVOS-20 11.50 
QQV03-20 16.1.0 
QQV03- 10 4.50 
QOV06-40A 21.85 
QQV02-S 12.04 
QDZOS-40 55.20 

Type No. Pric .... 
QY4-2S0 72.00 
DZOS-20 24.10 
RGl-240A 16.00 
TY2- 12S 81.80 
TY4-4oo 62.27 
UClB2 0.65 
XG 1-2500 59.80 
SU4G 1.95 
SV4G 1.35 
6AKS 1.90 
SAQS 1.30 
SAUS 0 .95 
SBHS 1.20 
6B07A 1.85 
SBR7 6.00 
SBS7 4 .00 
7BWS 5.3.0 
6BW7 1.45 
6C4 1.3.0 
Sl6GT 1.80 
SS4A 1.25 
SSJ7G 1.10 
6Sl7GT 2.68 
SSN7GT 0 .90 
6V6GT 0 .95 
SXSGT 0.95 
12ALS 1.85 
12AUS 1.85 
12BH7 0 .98 
12El 8 .00 
12SN7GT 2.00 
29Cl 10.00 
30FL2/ 1 1.20 
30PL14 1.95 
90Cl 2 .80 
90CG 13.68 
90CV 9.00 
92AG 7.96 

CASH WITH ORDER 
Corri"lll SOp. VAT 15%. 

Account facilities 
available for 
established customers. 
Quotations given for 
large quantities. 

~ INTH ELECTRONIC COMPONENTS LTD. 
..,..... 30/50 Dssory Road. London SE1 5AN. Tal: 237 0404 
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ELECTRO-TECH COMPONENTS LTD. 
364 EDGWARE ROAD. LONDON. W.2. TEL: 01-723 5667 

JVC-VICTOR HIGH FIDELITY STEREO 
CASSETTE TRANSPORT MECHANISM 
ELECTRO-TECH COMPONENTS have secured a very large 
quantity of cassette transport mechanisms, equipped with all 
the latest improvements, as well as " SEN ALLOY" type 1.5 
micron record/ replay heads, and solenoid-controlled auto­
stop action. These were manufactured by JVCNICTOR of 
Japan to specification of TANDBERG OF NORWAY, for in­
clusion in a cassette deck costing over £250. This 
mechanism alone would normally cost over £50. 

FEATURES: 

* Close-tolerance, high-quality, top loading transport * "Sen-Alloy·· (SA type) RI P head 
* Solenoid-driven autostop circuit * Automatic head cleaning device 
* Air damped ·'soft" cassette eject * Miniature microswitches for switching * Pre-aligned heads and calibrated motor speed 

regulator built in * Three-digit tape position counter * Six-function keyboard controls ·· Record:· " Rewind:· 
.. Forwa rd :' .. Play:· " Stop/Eject:· .. Pause:' 

* peB connectors and cables attached * High-mass balanced flywheel with permanent 
lubrica tion spindle * Full specificat ions for motor, heads. and switches 
available on request. 

£14.95 VAT inc . 
plua£1 ,OO P&P 

* CASSETTE DECK KIT 
BASED ON DESIGN OF 
MR. LlNSLEV-HOOD * 
We have developed an ou tstanding stereo cassette kit with 
the aid of Mr. Linsley-Hood, to complement the improved 
specification and latest important advances in cassette elec­
tronics since the original design was published. The kit is 
ideal for use in - conjunction with the JVC transport 
mechanism (left). 
Included in the kit are two fibreglass PCB's, drilled and 
plated for imm ediate assembly. two VU meters. Dual LED 
Peak Meters, Variable Bias system, Power Supply, over 10 
micro-ci rcuit ICs for the most up· to-date performance, as 
well as monitoring amplifier, test and calibration cassette, 
etc. 

Price of Kit (withou1 tren.port mech,) 

£35.95 VAT inc. piu. £1.00 P&P 
Also available. A custom-designed case for the Kit, this is a 
fully screened enclosure, sloping panel, satin anodised , wood 
end panels, professiona l finish. I 

Price of Caee£9.75 VAT inc. piu. £1.00 PIIoP 
Readers will know of the original L1NSLEY-HOOD 
CASSETIE DECK design, published in May 1976. Subse­
quent articles by Mr. Linsley-Hood have confirmed that the 
design far exceeded his original expectations. so much so 
that he published a number of improvements, modifications, 
and additional features to the original design, which are now 
incorporat ed in this Kit. 

ELECTRO-TECH COMPONENTS LTD. 

IFLUKEI 

DIGITAL 
MULTIMETERS 

BRAND NEW FROM FLUKE .. , ... 
NOW AVAILABLE 

THE B024A HAND HELD DMM 
This model incorporates all the features of the 
8020A but in addition has; 

A peak hold switch which can be used in AC 
or DC for volts and current functions. 

Audible continuity testing and level detection 
for sensing logic levels. 
A temperature (OCl range for use with e ther­
mocouple. 

£136 
Carriage and Insurance £3 

The following aecaaaoriea .. in lI'tock 
now 

V800S Touch and Hold Probe... £18.00 
80K-40 High Voltage Probe....... £45.00 
81RF RF Probe to 100 MHZ ... £32.00 
BOT-150C Temperature Probe (Cl.. £55.00 
801-600 Clamp-on AC Current Probe £&0.00 

I 

" 

HERE IT IS .. THE BRAND NEW 
8022A HAND-HELD DMM 

Consider the following features: 
6 resistance ranges from 200 ohm-
20 ohms. 
8 current ranges from 2mA-2A 
AC/ DC. 
10 voltage ranges from 200 mv­
tOOOv DC-200 mc-750V AC. 
Pocket size - weighing only 370 
gms. 
Full ovarload protection - will 
withstand 6kv spikes. 
Rugged construction - virtually in­
destructable. 
Meets lough military specs. - drop 
proof. 
In line, pushbutton operation for 
single-handed useage. 
Incorporates low power cmos chip 
for low power consumption. 
All this plus a 2-year full guarantee. 

For only £89 
Carriage and Insurance £3 

Soft carrying case 
£7 extra 

Even more aophiBticated the Fluke 8020A, 
)dentica) in most respects to the 8022A but in addition 
incorporates a conduclance range from 2mS-200nS. 

Price £112 
Carriage and Insurance £3.00 

A handsome soft canrying case is included (lhis model only) 

OFF THE SHELF 
DELIVERY ON THESE 

IFLUKEI 

. f "i _ ... #3 _ . •• _ •• :Q 

~. i~ I .. ~:.J ... ~~~.Jijii . 
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8010AAND 8012A 
BENCH MODEL D.M.M.s 

The 80 t OA is a general purpose, bench/portable digital 
multimeter with more functions and features than ever 
offered for such a low price. Its companion, the 8012A. 
has identical characteristics except that it has two 
additiona l low resistance ranges. 20 and 200 to replace 
the 8010A·s 10 ampere current range. 
The 801 OA and 8012A featu re: 
10 voltage ranges from 200mv-l000v dc, 200mv-75v ac. 
3 conductance ranges from 2mS-200nS. 
6 resistance ranges from 200Q-20mQ - the 8012A has 
two add itional resistance ranges 2 0 and 200. 
10 current ranges from 200/JA-2A AC/ DC - the 801 OA 
has two additional current ranges lOA AC and lOA DC. 

801 OA £159 8012A £179 
Carriage and Insurance £3. 

The 80 1 OA is also available with two rechargeable 
Nicad size C batteries insta lled in option -0 1 a+ £179.00. 

TMK600 
MULTITESTER 

IT 1/2 20.000 OPV PLEASE ADD 
15% VAT TO 

ALL ORDERS 
3O,OOOOPV 

. A st urdy and 
reliable instrument, 
Has internal buzzer. 
AC volts: 0 to 2.5, 
10. 25. WO, 250, 
500.1000. 

DC volts: 0 to 0.25, 1,2.5, 10,25. 
100.250. 1000. DC current: 0 to 
SOua.~ma,~()ma . l2amp. 
Resistance : 0 to BK. 6 meg. 60 
meg. 
Decibels: -20 to +56 db. 
Short test: Internal buzzer. 
Size: 160x 110x55 mm. 

£20.&0 P&P 75p 

pO.95 

P&P 75p 
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AC volts: 0 to 10. 
50 , tOO , 500. 
1000. 
DC volts: 0 to 5, 25. 
50, 250. 500 , 
2500. 
DC current 0 to 50 
ua. 
2.5 ma, 250 ma. 
Resistance : 0 to 6K 
ohms, 6 meg ohms. 
Decibels: -20 to 
+22 db. 
Capacitance: 10 pf. 
0 .01 uf 0.1 ufo 
Size : 4t x3tx l in­
ch. 

EXCEPT WHERE tTEMS MARKED 
" VAT INCLUDED" 

CALLERS -
WELCOME 

We are open 9 a.m.-6 p.m. 
Monday-Saturday. 

We carry a very large 
selection of electronic 

components and 
electro-mechanical items. 

Special qUOla ti ons on quantities. 

BENDIX MAGNETIC CLUTCH 
Superb example of 
electra-mechanics. 
Main body in two 
sections, coil sec­
tion fixed with 1" 
sleeve, drive section 
rotating on oute r 
perimeter. Uniting 
plate ha s -l" ID 
bearing concentric 
with main section 
and l8-tooth cog 
w heel. Extremely 
powerful transmis­
sion. 24V D.C. 240 
m/a. 

Dozens of uses 
in Home. Farm. 

i?' 
£4.75 

P&P 75p 

ROTARY STUD SWITCH 

PlESSEY 30-way. 2 
bank, Single pole . 
Contacts 1 amp 24011, l­
AC/DC. 0050 ,.s. 
M ake before break. i1 
Stop infinitely ad-
justable allowing for 
any desired arc of 
Iravel. Ideal for instru-
m e nt and model 
switching. Size 2 t" . . I 

dia. overall 2,,- deep 
plus tt "x t · die . £3.25 
spindle. p & p 50p 

17 
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BP6 Engineers 8. Machinists Ref. Tables 
BP14 ~2dp?~~~t~r~~f~~t~C~4~i(~~ ~Q~Yv~) BP24 
BP26 Radio Antenna Book l ong Distance Re-

ceotion & Transmission 
BP27 Giant Chart of Radio Electronic Semi -

BP32 
conductor & logic Symbols 
Bui ld Metal & Treasure l ocators 

BP35 Handbook of le Audio Preamplifi er & 
Power Amplifier Const ruction 

BP36 50 eicls use Germ/S l1 tZener Diodes 
BP39 5?gfti:i?CEr~~~~~a&~r~~~~~ection BP40 
BP41 linear le EQuivs. 8. Pin Connection 
8P42 50 Simple LED Circuits 
8P43 How to make Walkie-Talkies 
8P45 Projects on Oplo-electronics 
8P46 Radio Circuits Using rcs 
8P47 Mobile Discotheque Handbook 
8P48 Eleclronics Projects for Beginners 
8P49 Popular Electronic Projects 
8P50 le lM3900 Projects 
8 P55 Radio Stations Guide 
8P160 ~~~gb~~~nO~I;t~~~~rt~~ti~~C~i~~E~luiva. 8P202 

lents & Substitutes 
8P205 1st Book HI · FI Speaker Enclosures 
8P213 Circuits for Model Railways 
8P215 Shortwave Circuits & Gear for Experimen ~ 

tets & Radio Hams 
8P217 ~~I~de~~aJ~~~~i~~o~u~r~~~~:ndbook 8P221 
8P222 Short~wave Recei vers for Beginners 
BP223 50 Projects using IC CA3 I 30 
8P224 50 CMOS IC Projec ts 
8P225 A Practi ca llntro to Digital ICs 
BP225 Bui ld Advanced Short·wave Receivers 
8P227 Beginners Guide to Building Electronic 

Projects 

216 Transistors 3rd Ed. 
218 Radio & Television 
2 1 9 Electronics 
220 Colour TV 2nd Ed. 
221 Hi -Fi 
223 20 Solid State Proj . for Home 
224 110 Int. Circ. Proj. for Home 
231 Beginners Guide to Transistors 
232 Beg inners Guide to Electric Wiring 
233 Be~inners Guide to Radio 
234 GUide to Co lour TV 
235 Electronic Diagrams 
236 Elect ronic Components 
237 Printed Circuit Assembly 
23B Transistor Pocket Book 
240 Semiconductor Handbook Part 1 
241 Semiconductor Handbook Part 2 
242 Electronics Pocket Book 
244 Beginners Guide to Integrated Circuits 

BI -PAK CMOS Data Book 

DeKription No. 
DPDT miniature slide 1973 
OPDT standard slide 1974 
Toggle switch SPST 12 amp 250V ac 1975 
Toggle switch O~OT 1 amp 250V ac 1976 
Rotary on -oH mams switch 1977 
Push swi tch - Push to make 1978 
Push swi tch- Push to break 1979 

ROCKER SW1TCH 
A range of rocker 
switches SPST -moulded 
in high insulation 
material available in a 
choice 01 colours ideal 
for small apparatus 

Description 

Colour 
RED 
8LACK 
WH1TE 
8 lUE 
YEllOW 
l UM 1NOUS 

Miniature SPST toggle 2 amp 250V ac 
Miniature SPST toggle 2 amp 2 SOV ac 
Miniature DPOT toggle 2 amp 2S0V ac 
Miniature OPOT toggle cent re oH 2 amp 

250Vac 
Push-button SPST 2 amp 2 50V ac 
Push·button SPST 2 amp 250V ac 
Push-button DPOY 2 amp 250V ac 

MIDGET WAFER SW1TCHES 

No. 
1980 
1981 
1982 
1983 
1984 
1985 

No. 
1958 
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 ·3 5 
£1·45 
£0·7 5 

£1.00 
£0 ·75 
£1 ·00 

£0·85 
£0·8 5 
£1 ·25 
£0·95 
£0·9 5 
£0 ·95 
£0·95 
£1 ·20 

£1·25 

£1 ·00 ' 
£1·25 
£1·15 
£1 ·1 5 
£1·1 5 
£1·95 
£2·95 
£2 ·25 
£2·2 5 
£2 ·7 5 
£2·25 
£1·80 
£1 ·8 0 
£1 ·8 0 
£3·90 
£5·2 5 
£4.28 
£3·90 
£2·7 5 

SOp 

Price 
£0·35 
£0·35 
£0·3 5 
£0·3 5 
£0 ·3 5 
£0·3 5 

Price 
£0·81 
£0·86 
£0·91 

£1· 0 7 
£1·04 
£1 ·09 
£1·34 

Single bank wafer type-suitable for switch ing at 250Vac 100mA 
or 150V dc non-reactive loads make-belore-break contacts . 
These switches have a spindle 0·25 in dia. and 30 indexing 

Deaeription 
1 pole 
2 pore 
3 pole 
4 pole 

12 way 
6 way 
4 way 
3 way 

No. 
1965 
1966 
1967 
196B 

M1CRO SW1TCHES No. 
Plastic bullon gives simple 1 pote change over action 
Rating 10 amp 250V ac 1970 

Price 
£0·55 
£0·55 
£0·55 
£0 ·55 

Price 
£0 ·29 

NEW INCREASED RANGE-ALL 1ST QUALITY 
LEDS (diffl'sedl 
O/ No. Type Size Colour Price 
1501 ARl2091Tll2091 3mm 1· 1251 RED £0·12 
1502 M1 L3232ITl l 21 11 ·3mml · 1251 GREE N £0·22 
1503 M1L3331 IO Pl212AI 3mm 1·1251 YEllOW £0.22 
1504 AR l4850 lF l V1171 5mml ·2 1 RED £0. 12 
1505 Mll5251 1Tll2221 5mm 1·2 1 GREEN £0·22 
1506 Mll53511MV53531 5mm 1·2 1 YELLOW £0·22 
1509 FlVlll 5mm 1·2 1 CLEAR £0 ·13 

Wt . Red) 
SUPER ' Hl BRITE ' TYPE 
1521 MIl32 3mm l·1251 RED 
1522 MIl 52 5mm 1·2 ) RED 
15 14 ORP 12 Light dependent resistor 
1520 OCP7 1 Photo transistor 

LED CLIPS 
1508/ 125 packof5 1 2~clips 
1508/2 pack of 5 2 clips 

DISPLAYS 

£0·12 
£0·12 
£0·63 
£0·40 

£0·17 
£0·21 

D1703. 7 segm.ent 0 P left (30" heighl) D/ NO 1 ~23mon ~O?~~ 
~t~oS~n~l~e~~~:~nt 0 P left (30" height) . Common Anode 

~t~l;n,l~~'~~nl D P leh 150" he;ghll a / NO. 1 ~~~mon ~~~~~ 
RED Two-Digit Reflector. O/NO. 1524 £2 ·08 

~~b2iw~.O~gi~~i~th? ~;~9ht {~ 1 0" heighg/ NO. 1 ;f2mon ~2~87 
DL 74 7 7 seg.m.en~ 0 P left (630" height) Common Anode 

~~~~~~~~~~J-~~t Pipe O/NO . 151 1 £1.73 

Isolation Breakdown- Voltage I S00-continuous fwd. current 100 
mA 

~~Tr7~~~n?~~r;.~~~n~~g pJ~i~::r S!~~d~~~y~~~~g~iC~~bt~OT~!~~ 
siSlOr O/NO. 1497 £0·61 
CILD74 Multi·Channel B pin DIP Two Isolated Channels 

O/ NO. 1498 £1 ·22 
CIL074 Multi-Channel 16 pin DIP Four I SO}~to~ f~99nels £2.69 

MELL 11 (TlL81) NPN LIGHT DETECTOR 

~g~~nA ~1;~tt30~~~~~0~i~.d.~f~;~~;.,sAO 1 501VO~~~~Al QV 1 c 
a /NO. 1495 £0·29 

DeKription No. Price 
20mm . 5mm chassis moun tin g 506 £0 ·18 

l -i:~: ~a;:~ii~:ilt~~! mounting 
507 £0·14 
508 £0·18 

Panel mOll nting 20rnm 509 £0·23 

riaufbKoBIL~~ k~~m 510 £0·37 

T~g~A No. Type No. Type No. 
611 7p lA 615 6p 3A 619 6p 

250mA 612 6p 1·5A 616 7p 4A 620 lOp 
S50mA 613 6p 2A 617 6p 5A 621 6p 

~~.;:';~SU~lriE ~gm~5A 618 7p 

TOg~A No. Type No. N: No. 
622 lA 625 628 

250mA 623 2A 626 3 · 15A 629 
500mA 624 1/6A 627 5A 630 

All 8p each 
QU1CK- BLOW It;n. 

No. No . 1~g~A ~3°i ~Og~A 632 ~Og~A 63" 

No. T e AII 8~~~Ch Type No . 
635 2YrA 638 4A 641 
637 3A 639 5A 642 

All 60 each 

BA BOLTS- packs of BA threaded cadmium plated screws 
slotted cheese head. Supplied in multiples of 50 
Type No. Price Type No. Price 
1 ~n . OBA 839 £1 ·38 tin. 4BA 846 £0.37 

i:~ ~gt ~:~ ~g : ~~ T:~ ~~~ m ~g :~ 
i~n. 2BA B43 £0 ·52 tin . 6BA 849 £0·24 

fi~ : ~~~ ~:~ ig :~~ ~in . 6BA 8S0 £ 0 ·20 

BA NUTS- packs of cadmium plated full nuts in multiples 0150. 

~t~e ~So5 ~~i.83 r~~e ~5j lo.i35 
28A 856 £0·55 68A 858 £0·28 
BA WASHERS-flat cadmium plated plain stamped washers 

T~:~ied in mul ~~~s F!rr~~ Type No. Price 
08A 859 £0 ·16 48A 861 £0·14 
08A 860 £0·14 68A 862 £0.14 
SOLDER TAGS- Hot tinned supplied in multiples of 50. 
Type No. Price Type No. Price 
OBA 85 1 £0·46 48A 853 £0·25 
28A 852 £0·32 68A 854 £0·25 

3137 lMFD 35V £0·13 3142 4.4MFO 35V £0·21 
3138 22MFO 35V £0·13 3157 3.3MFO 25V £0·21 
3139 47MFD 35V £0·13 3143 10MFO 35V £0·25 
3140 1.0MFO 35V £0·13 3144 22MFD 16V £0·25 
3141 2.2MFD 35V £0·14 3156 33MFD 35V £0· 13 

No. Type 
107 FM indoor Ribbon Aerial 
113 3 ·5mm Jack plug to J·5mm Jack plug length 

l ·Sm 

114 ~in~i3 fI5Nle~~Ut~ lt~5~· 5mm Jack connected to 

115 S pin D IN plug to 3 ·Smm Jack connected to 
pins I & 4 length 1· 5m 

116 Car aerial extension sc reened insulated lead 
Fitted plug and socket 

117 AC mains connecting lead lor cassette record ­
ers and radios 2 melres 

118 5 pin DIN phono plug to stereo headphone 
Jack socket 

119 2 2 pin DIN plugs to stereo Jack socket with 
attenuation network for stereo headphones. 
Length 0 · 2m 

h20 Car stereo connector. Variable geometry plug 
10 fit most car cassettes. 8·track cartridge and 
combination units. Supplied with inlined fuse 
power lead and instructions 

123 6 ·6m Coiled Gui l ar Lead Mono Jack plug to 
Mono Jack p lug Black 

124 3 pin DIN plug to 3 pin D IN plug. Length 1· Srn 

~~~ ~ P~~n Db~NPI~ru~O t~ P~~~et~ ~~eg~ Leenn3.thL~~~~ 
1· 5m 

127 5 pin DIN plug to 4 Phono Plugs. All colour 
coded. Length 1· Sm 

1285 pin DIN p lug to S pin DIN socket. Length 
I·Sm 

129 5 pin DIN plug to 5 pin DIN plug mirror image. 
LenQth. 1· Sm 

1302 pin DIN plug · to 2 pin DIN inline socket 
Length 5rn 

131 5 pin DIN plug to 3 pin DIN plug 1 & 4 and 3 & 5 
Length 1· Sm 

132 2 pin DIN plug to 2 pin DIN socket. Length 10m 
133 5 pin DIN plug to 2 Phono plugs. Connected 

pins 3 & 5. Leng th 1· 5m 
134 S pin DIN plug to 2 Phono socke ts. Connected 

135 gin;i~ ~I~' ;~~~~ ~;c2 Phono plugs. Connected 
pins 3 & 5. Length 23cm 

136 Coiled stereo headphone extension lead. 
8 lack. length 6m 

178 AC mains lead for calculators. etc 

SUPER SOUND 
SAVING! 

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 

DINDY ~:d-==1 
LOW NOISE CASSETTES' 
a /no . 3193 
a /no. 301 
a /no. 302 
a /no. 303 

30 min lettertape 
Dindy C60 tape 
Dindy C90 tape 
Dindy Cl 20 tape 

£0·38 each 
£0·41 each 
£0·52 each 
£0·75 each 

TRANSFORMERS 
MINIATURE MAINS Primary 240V 
No. Secondary 
2021 6V- 0-6V 100mA 
2022 9V- 0-9V 100mA 
2023 12V- 0- 12V 100mA 

MINIATURE MAINS Primary 240V 
with two independent secondary w indings 

~02 4 ~f:t80-0-6V 0-6V RMS 
2025 MT150-0- 12VO-12V RMS 

1 AMP MAINS Primary 240V 
No. Secondary 
2026 6V-0-6V 1 amp 
2027 9V- 0-9V 1 amp 
2028 12 V- 0-12V 1 amp 
2029 15V- 0-15V 1 amp 
2030 30V- 0-30V 1 amp 

STANDARD MAINS Primary 240V 

Price 
£2 ·88 P & P 45p 
£2 ·30 P & P 45p 
£2·00 P & P 55p 
£3 ·1 6 P & P 66p 
£3 ·97 P & P 86p 

Price 
£1 ·04 
£1 ·04 
£1 ·29 

Price 
£1 ·84 
£1 ·84 

Multi ~ tapped secondary mains transformers available in ; amp. 1 

O~,P9_~5~3~_4~COV~~~~~~e;:~i~l~bleS~yC~~ed~fiap~~Ps are 
4.7 . 8 . 10. 14. 15. 17 . 19. 25. 31 . 33. 40. 25-O-25V 
No. Rating Pric e 

mi t :~~ ~~:g~ ~ ~ ~ ~~~ 
2033 2 amp £6.27 P & P (1 
2035 240V Primary 0 - 55V " 

2A Secondary £7·30 P & P (1 

SPEC1AL OFFER 
2042 240V Primary 0 - 20V " 2A Secondary. By removin9 5 turns 
for each vo lt from the secondary winding any voltage up to 20V • 
2A is easi ly obtainable ideal fo r the experimenter 

£1 · 50 P & P 86p 

Type No Price 
T03 - single heat sink 873 £0·31 
T03 - double heat sink 874 £1 ·38 
Double sided heat sink 875 £1·67 
T05 39 heat sink 876 £0·16 
TO 1 8 - hea t sink 877 £0·14 
TO 1 - heat sink 878 £0 ·09 

~ TERMS CASH WITH ORDER. CHEQUES/POSTAL ORDERS 
~ MADE PAYABLE TO 

BI-PAK AT ABOVE ADDRESS 
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No soldering breadboards. Simply plug components in 
and out of lette r number identified. 
Nickel-silver contact holes. Start small and simply snap­
lock boards together to build a breadboard of any size. 
All EXP Breadboards have two bus-bars as an integral 
part of the board. If you need more than two buses, 
simply snap on 4 more bus-bars w ith the aid of an EXP 
4B. 
EXP 325 The idea l breadboa rd for 1 chip circuits. 

Accepts 8. 14. 16 and up to 22-p in 
le's. ON LY £1·84 

48mm (1.9") 
EXP 350 270 contact points with two 20-roint bus-

bars. ONLY £3·62 
91mm (3.6") 

EXP 300 550 contacts with two 40-point bus-
bars. ON l Y £6·61 

152mm (6.0") 
EXP 650 For Micro-processors. ONLY £4·14 

91mm (3.6") 
EXP 4B More bus-bars. ONLY £2·65 

152mm (6.0") 
EXP 600 As EXP 300 but accepts 24 pin DIL and 

over. ONLY £7·25 
152mm (6.0") 

mix and match with 600 

3/32" 
£4·88 

1947 Replacement element for 1943 £2.18 
1944 Iron coated bit 3/32" for 1943 £0.53 
1945 Iron coated bit 1/8" for 1943 £0.53 
1946 Iron coated bit 3/16" for 1943 £0.53 
1948 18 watt iron with iron coated bit £4.59 
1952 Replacement element for 1948 £2.18 
1949 Iron coated bit 3/32" for 1948 £0.53 
1950 Iron coated bit 1/8" for 1948 £0.53 
1951 Iron coated bit 3/16" for 1948 £0.53 
193 1 X25 25 watt iron . ceramic shaft and another 

shaft of stainless steel to ensu re st rength £4.88 
1935 Replacement element for 1931 £1.84 
1932 Iron coated bit 1/8" for 1931 £0.57 
1933 Iron coated bit 2/16" for 1931 £0.57 
1934 Iron coated bit 3/32" for 1931 £0.57 
1953 SK 1 so ldering Kit - contains 15 watt soldering 

iron w ith 3/16" bit plus two spa re bits, a reel of 
solder, heat-s ink and a book let ' How to 
Solder £6.38 

1939 ST3 iron stand made from high grade bakelite 
chrom plated steel spring. suit al l models­
includes accommodation fo r six bits and two 
sponges to keep the iron bits clean £1.86 
Model MLX as X25 iron but 12 volts £5 .29 

plaatic ca.e box. The .. box •• conaIlIt of top end 
bottom section. which include fixing. poInb for horizontal 
mounting PC boarda/chaui. plate., the two MCtIo ... are 
held together by four screw. which ent.r through the 1Nl .. 
and are concealed by pla.tic f .. t. 
No. Length Width Height Price 
170 140mm 40mm 205mm £4.14 
171 140mm 75mm 205mm £4.82 
172 140mm 11 Omm 205mm £8.00 

INSTRUMENT CASES in two aection. vinyl covered top 
and aides, aluminium bottom, front and back. 
No. Length Width Height Price 

~ ~~ ~\~n ~~n ~j~ ~t~~ 
~ ~~ ~:~ ~tl~ iti~ ~t~ 
:!~~'!~~:'8':hO~~Sco::'~~. !::it.: h:,tt¥~th ;!p I~::~ 
screws. 
No. Length W idth Height Pric. 

~ ~6 g~n ~~n ~ ti~ ~g::: 
161 4in ~~n l J in £0·86 

~ ~~ ~~n 2
2

','nin ~L~n ~g::~ 
164 3in 1 in £0.80 

~ ~~ ~:~ ~l~ ~?;,in ~~ :~ 
167 Sin 4in 2in £1·18 
SLOPE front aluminium boxe. with black vlnyt baN and 
aide. & aluminium back, top & front - atrong conatrvctlon 
easily accenabl • . 

~ ~~ ~tig ~!!~ ~~n ~ ~i~ ~ti~ ~il~n £5·45 
£8·21 

AL60 

AL80 
AL120 
AL2S0 

£5.51 
1 watt Audio Amplifier Module 30-50v 
supply £6.81 
35 watt Aud io Ampl ifier Module 40-60v supply £10.67 
50 watt Audio Ampli fier Modu le 50-70v supply £17.38 
125 wan AudioAmpl ifier Module 5Q-8Ovsupply £25.91 

STEREO PRE-AMPLlFIERS 
PA12 

PA 100 

Supply vo ltage 22 -3211 input sensitivity 300mv 
su;t:ALl 0/AL20/AL30 £9.63 

~~i~~:::'i :'u~~ 24-36I1inputs :~ Tape. Tuner. AL60/AL80 £20.30 
35-70v inputs:~ Tape. Tuner. 
AL80/AL 120/AL2S0 

24v Supply suit2 y AL 10. 2 xAL20. 
2 , AL30 & PA 12/5.4S0 
33v Stabilised supply ~ suit 2 '" ALSO. 
PA100to15w<ltts 

SPM 1 20/45 45v Stabilised supply ~su it 2 " AL60. 
PA 1 00 to 25 watts 

SPM 120/ 55 55v Stabilised supply - suit 2 :. AL80. 
PA200 

SPM 120/65 65v Stabilised supp ly -suit 2 x AL 120. 
PA200.1 y AL2S0. PA200 
15-0- 15 Stabilised powersupply for 
2 ·.GE100MKII 

MPA30 Stereo Magnetic Cartridge Pre-Amplifier-
input 3.5mvOutput 100mv £3.76 

S.450 Stereo FM Tuner Supply Voltage 20-30v-
Varicap tuned £29.39 

STEAE030 Complete 7 wan per Channel Stereo 
Amp lifier Board - includes amps. pre­
amp. power supply. front panel. knobs 
etc - requ ires 2050 Transformer £24.25 

BP124 5 Wlltt 12vmax. - Siren Ala rm Module £4.43 
GE 100MKII 1 Ochannel mono-graphic equaliser 

complete with sliders and knobs £26.45 
VPS30 Varitlb le regulated stabilis{!d power supply 

2-30vO·2amps £8.74 

TRANSFORMERS 

2034 1.7 amp 35v suit SPM80 
2035 2 amp 55v 
2036 750mA 17vsuitPS12 

P&P 
£6.21 £1.2 1 
£7.30 [1.47 
£3.68 

2040 1.5 ampO-45v-55v suit SPM 120/45 . 
SPM120/5Sv 

2041 2 amp 0-55v·65v su it SPM 120/5 5. 
SPM120/65v 

2050 1 ampO-20vsuitStpreo30 
1725 150mA 15-0-15v suit SG30 

£5.98 £1 .2 1 

£7.82 [1.47 
£3.74 £0.75 
£2.04 

MINIDRILL 12v hand held battery-operated mini drill. 7,500 
r.p.m. Collet chuck. Ideal for drilling printed circuits or model 
making. No. 1402. £6.33 

TRANSFORMER 240v Primary 0 -20v a 2A Secondary. By 
removing 5 turns for each vo lt from the secondary winding. any 
voltage up to 20v <Of 2A is obtainable. Ideal for the experimenter. 
No.2042 £1·60 + B6p. P 8> P 

:{N~~~e~!f2~co~~:r~~&I~~\k,;,r~;~ff2a5 r2a~~rtogaCt~;~.I~~~;ri:~~ 
Car. Boat, Caravan. No.l 724. £6.29 

6amp 
volts 
100 
200 
400 

10amp 
volts 

TR 11 OA/l 00 £0·88 
TR llOA/200 £1·06 
TR 11 0A/400 £1·29 

400 TR 11 0A/400P £1 ·29 
TR 16A/l 00 £0 ·59 
TR 1 6A/200 £0·70 DIACS 
TR16A/400 £0·88 SR100 £0.23 032 £0.23 

3Amp 
£0.07 lNS400 SOV £0.16 
£0.08 lNS401 100V £0.17 
£0.09 lNS402200V £0.18 
£0.10 lNS404400V £0.19 
£0.11 lNS406600V £0.24 

INS407800V £0.28 
.INS4081000V £0.34 

IN ~O'J', SOV £0.05 
10Amp 
IS 10/ S0 SOV £0.21 

IN4002100V £0.05 1510/100100V £0.24 
IN4003200V £0.07 IS 1 0/ 200 200V £0.26 
IN4004400V £0.08 IS 1 0/400 400V £0.40 
IN400S 600V £0.09 IS 1 0/ 600 600V £0.48 
IN4006800V £0.10 IS 1 0/800 800V £0.58 
IN4007 1000V £0.11 15 10/1000 1000V £0.69 

IS 1 0/1200 1200V £0.79 
1.5 Amp 

~s03~~8 50V 1501S SOV £0.10 £0.64 
15020100V £0.11 1530/100 100V £0.79 
15021 200V £0.12 1530/ 200200V £1.06 
15023400V £0.14 1530/ 400400V £1.43 
1502S 600V £0.16 1530/600600V £2.02 
15027800V £0.18 1530/800 800V £2.23 
150291000V £0.23 1530/1000 1000V £2.65 
15031 1200V £0.28 1530/1200 1200V £3.31 

600ma 7amp 
Volts No. Vo lts No. 

10 THY600/1 0 SO THY7A/SO 
20 THY600/20 100THY7A/l00 
30 THY600/30 200 THY7 A/200 
SO THY600/S0 400 THY7 A/400 

100 THY600/ 1 0 600 THY7 A/600 
200 THr600/200 BOO THY7 A/BOO 
400 THY600/400 

10 amp TO 48 Casa 
Volts No. Price 

1 amp TO 66 Case SOTHY10A/SO £0.59 
Volts No. Price 100 THY lOA/lOO £0.66 

SO THY 1 A/SO £0.30 200 THYl 0A/200 £0.71 
100 THY 1 A/l 00 £0.32 400 THY 1 0A/400 £0.81 
200THY1A/200 £0.37 600 THY 1 0A/600 £1.14 
400 THY 1 A/400 £0.44 BOO THY lOA/BOO £1.40 
600 THY 1 A/600 £0.52 
800 THY 1 A/800 £0.67 16amp TO 48 Case 

Vo lts No Price 
SOTHY16A/SO £0.62 

3amp TO 66 Case 100THY16A/l0Q £0.67 
200THY 16A/200 £0.71 Volts No. Price 400 THY16A/400 £0.89 SO THY3A/SO £0.32 

100 THY3A/l 00 £0.35 600 THY 1 6A/600 £1.04 
200 THY3A/200 £0.38 SOOTHY16A/SOO £1.60 
400 THY3A/400 £0.48 30 amp TO 94 Case 600 THY3A/600 £0.58 
800 THY3 A/SOO £0.75 Volts No. Price 

SO THY30A/SO £1.38 
100 THY30A/ l 00 £1 .64 

5amp TO 66 Case 
200 THY30A/200 £1.87 
400 THY30A/400 £2.06 

Vo lts No. Price 600 THY30A/600 £4.03 
SO THY5A/SO £0.41 

100 THYSA/100 £0.52 No Price 
200 THYSA/200 £0.58 BT101 / S00R £ 0 .92 
400 THYSA/400 £0.66 BT102/500R £0.92 
600 THYSA/600 £0 .79 BT106 £1.44 
BOO THY SA/BOO £0.93 BT107 £1.07 

BTlOB £1.13 
2N322S £0.81 
2N3525 £0.89 
BTX30/ 50L £0.38 
BTX30/ 400L £0.53 
Cl 06/4 £0.69 
BTl16 £1.73 

:~a~l;:;r:. (lB.jv~8d.~v~01"7~I;s.3:n~~~~~~~3e. r:~fv~ ~~ l~~I~.~ev~ 
6 ·211. 6·8v. 7 ·511. 8 ·2v. 9·111. 1011. l1v. 12v, 1311. 1511. 16v. 1811, 
20v. 22v. 24v. 27v. 30v. 33v. 39v. No. Z410p 

~~;I~b~:' f.13~~i2 . 2~~ 2~~.aj.~nv~ag~9~~t.1~3/4~~~. ~f.l~~J~a.1;e: 
6 ·2v. 6·8v. 7·5v. 8·2v. 9·1v. 10v. l1 v. 12v. 13v. 15v. 16v. 18v. 
20v. 22v. 24v. 27v. 30v. 33v. 43v. 47v. 51v, 68v, 7211. 75v. 82v. 
9 1 v. 100v No. Z13 18p 

lOw Metal stud type 5010 case. Range of lIoJrages available. 
1·3v. 2 ·2 v. 2·7v. 3 ·3v. 3·9v. 4·311. 4·7v. 5·1v. 5·6v, 6·2v. 6·8v. 
7 ·5v. 8·2v. 9·1v. 10v. 1 lv, 12v. 13v. 1511. 16v. 18v. 20v. 22v. 
24v. 27v. 30v. 33v. 43v. 47v, 51v. G8v. 72v. 75v. 82v. 91v. 
1 OOv No. Zl 0 44p 

SILICON 2 amp 
Price Type No. 

£0·23 SOv RMS SR2/50 
£0·25 100v RM5 BR2/100 
£0·29 200v RMS BR2/200 
£0·41 400v RM5 SR2/400 

1000v RM5 BR2/ 1000 

SILICON 10amp SILICON 25 amp 
Type No. Price Type No. 

SOv RM5 BR10/ S0 £1 ·50 50v RM5 BR25/S0 
200v RM5 BR10/ 200 £1 ·70 200v RM5 BR25/ 200 

TERMS: CASH WITH ORDER. CHEQUES, P.O.'s PAYABLE TO BI PAK AT ABOVE ADDRESS. r~-­
ACCESS & BARCLAYCARD ACCEPTED. 
GIRO ACCOUNT NO. 388 7006. ALL PRICES INCLUDE VAT. PLEASE ADD 35p PER ORDER TO I 

COVER P.&P. 
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Multip-Ie Choice 

FOLLOWING the first of the " new format" Radio Amateurs' Examinations in May 
1979, several readers wrote to us complaining that some of the questions had 
been misleading, and asking that we put pressure on the City and Guilds of 

London Institute (the examining body) to get the problems sorted out. 
Unfortunately, none of these readers cou ld provide any examples, and we felt we 
could not pursue the matter. 

When the December examination came around, several members of PW 's 
editorial team were candidates, and, if the gods smile on us, there will be more 
callsigns appearing on the staff list shortly . What we saw then certainly confirmed 
what had been said about the May exam, and prompted us to write to the CG LI at 
some length. The points which we made can be summarised as follows: 

1. Questions in a single-answer, multiple-choice examination paper must be 
ones having only one answer according to established and widely published 
knowledge, and that answer must be included as one of the options. If not. 
choosing an answer becomes at best a process of elimination, and at worst a 
lottery. (I will be returning to this later.) 

2 . It follows from " 1" above, that in questions on subjects where knowledge is 
in complete, or where opinions differ, the contentious parts of the subject must be 
avoided at all costs. (A question on propagation asked for the highest reflecting 
layer in the UK at midwinter noon. On this point, textbooks tend not to agree 
even with themselves, let alone each other!) 

3. The language in which the questions are phrased must be easi ly understood 
by a competent candidate and must, above all, be good English. (One question 
was not a complete sentence.) 

4 . Any drawings must be accurately drawn if the candidate is not to be left 
wondering whether some particular feature is intentional (and therefore possibly 
important) or accidental. (Some of the modulation waveforms were frankly 
weird!) 

The above were illustrated with a number of examples which we could recall from 
the exam (the question papers cannot be taken away by the candidates). 

It also seemed strange to us that. while some questions demanded knowledge of 
two or three topics to arrive at an answer, penalising a candidate who was not 
familiar with one topic, other questions were almost duplicates, or virtually gave the 
answer to each other. 

The initial reaction from City and Guilds has been , to say the least, disappointing. 
In answer to point "2 " above, they comment that because the syllabus requires 
only an elementary knowledge of radio-communication, such as might reasonably 
be gained during a one-year course, a candidate should not infer more from the 
questions than is intended or expressed. This seems to be saying : (a) Don't read the 
questions too carefully, and (b) You could be penalised if you know too much; both of 
which are obviously nonsense. 

On the point of overlapping questions, the CGU's answer infers that the number 
of questions to be asked is too great for the breadth of the syllabus, and that 
overlap is inevitable. 

We were interested to receive from an unknown reader, shortly before 
Christmas, a photocopy of a document which purports to be the May 1979 RAE 
qu estion papers. This reinforces a feeling that the examiners have certain pet 
subjects . From the question topic and frequ ency, one might be forgiven for thinking 
that the average radio amateur likes little better than to operate a temporary or 
mobile station, using an indoor 'aerial and located within half a mile of an 
aerodrome boundary on the Isle of Man, transmitting nothing but recordings with 
s.s.b. modulation, and wondering all the while who might come along to revoke his 
licence I 

In all this, it is important to remember just what the Radio Amateurs' 
Exam ination is supposed to achieve. It is to ensure that a successful candidate can 
safely be let loose on the air, designing, building and operating his own equipment 
if he so desires, with enough knowledge to avoid the wholesale wiping out of other 
radio-communication services. The subject area covered by the syllabus is not over­
wide , but the past two exams have not, in our opinion , covered even that 
adequately. 

continued opposite ~ 
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Mobile Rallies 
The North Midlands Mobile Rally, 
organised by The Midland Amateur 
Radio Society and Stoke-on-Trent 
Amateur Radio Society, 'will take place 
on Sunday, 13 April 1980 at Orayton 
Manor Park near Tamworth , Staffs. 

The r.ally opens at 11 .30am and 
visitors will be made very welcome. 
There will be talk-in stations on 2m 
and 70cm. 

Further details of the programme, 
car stickers etc. free on request from: 
Norman Gutteridge G8BHE, 68 Max 
Road, Quinton, Birmingham B32 1 LB. 
Tel: 021-422 9787. 

Simon Lloyd Hughes GW8NVN, 
Publicity Officer of the Barry College of 
Further Education Radio Society, in­
forms me that the "Welsh Amateur 
Mobile Rally" will be held at the Barry 
Memorial Hall on Sunday, 20 April 
1980. 

Further details can be obtained from : 
K. B. Hodge, 16 Claude Road West, 
Barry, South Glamorgan. 

2m Contest 
Barking Radio & Electronics Society 
G3XBF! G8GPK, have organised a 2m 
contest to be held on 30 March 1980, 
between 1300 and 1700hrs GMT. 

The contest will be divided into three 
sections : 1. All licensed operators 
residing in the coun ty of Essex; 2 . All 
licensed operators residing outside the 
county of Essex; 3 . All short wave 
listeners. 

For furth er details of scoring and 
con test rules contact: A. Sammons 
G8IZN, 80 Lyndhurst Gardens, Bark­
ing, Essex IG11 9XZ. Tel: 01-594 
2471. 

EDXC Conference in 
Paris, 1980 
The 14th annual European OX Con­
ference is to be held in Pari s, between 
23 and 26 May 1980. The conference 
is primarily aimed at short-wave broad­
cast band listeners as a forum for dis­
cussion. 

Many well-known s.w. broadcasting 
stations will also be participating, 
creating a unique opportunity for 
broadcaster-listener dialogue. 

Every effort has been made to keep 
the cost of participation as low as 
possible and it is estimated that the 
approximate cost of participation, 
including all meals and trips, will be 
600 French Francs. 

All s.w. listeners and DXers, regard­
less of experience, are invited . Con­
ference registration is open now and 
the closing date for receipt of forms is 
:2 5 March 1980. A charter group from 
the U K to Paris may be organised if 
sufficient demand is shown. 

For full conference details send a 
s.a .e. (or 2 IRCs outside UK) to : EOXC, 
PO Box 4, St Ives, Huntingdon, 
England PE17 4FE. 

Television Exhibition 
In March 1930, Baird 's much-heralded 
"Televisor" was fin ally on sa le, and the 
experimental 30-line transmissions 
from the BBC's Brookmans Park sta­
tion were for the first time accom­
panied by sound. Television broad­
cast ing, in fact, had arrived, and the fif­
tieth anniversary of this milestone is 
being marked by a special exhibition at 
the Science Museum, opening at the 
end of March 1980 for six months. 

~ We have no wish to bring the CGLI into disrepute, nor to reveal large sections of 
their question bank, but would quote the following, which we understand to have 
been included in the May 1979 examinations, as an example of a question which 
should never have got through the vetting and pre-test procedure. 

Q 

a 

b 

c 

d 

Ohm 's Law states that 
a current of one ampere flows in a circuit having a resistance of one ohm 
when one volt is applied to it 

E 
I = R 
when one coulomb of electricity passes between two points there is a 
potential difference of one volt then one joule of work is done 

the current flowing in a ci rcuit is directly proportional to the applied e. m.f. 
and inversely proportional to the resistance of the circuit. 

Well , remembering that the paper clearly states that "on ly ON E is correct" , which 
would you choose as your answer? Turn to page 44! 
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The title of the exhibition is "The 
Great Optical Illusion ", and one of its 
aims is to reawaken the sense of won­
der that is properly due to television 
but that our famili arity with it has in­
evitably dulled. An introductory exhibit 
will show what is involved in making a 
moving picture out of a single spot of 
light, and the " illusion" theme will be 
maintained with other demonstrations: 
" Chromakey", an electronic overlay 
technique, will make visitors appear to 
be performing a feat of aerial daring 
w hile actually just off the floor, while 
'Front Axial Projection' will insert them 
optically into a projected scene. 
Nearby, visitors will be able to see each 
other on a reconstructed 30-line 
system, amidst re lics of the low­
definition era. 

The exhibits outlining television 's 
development since the opening of the 
405-line service in 1936 wi ll be 
punctuated by a series of period room­
settings, in each of w hich it is hoped to 
show a montage of contemporary 
programmes on restored receivers of 
appropriate vintage; these will include 
a pre-war set with a fi ve- inch tube, and 
a 'projection' set of the early 1950s. A 
display of videotape recorders will il­
lustrate the dramatic fall in their size 
and price since they were first in­
troduced, and th ere will be a working 
specimen of a type of British telecine 
machine that has been used with con­
spicuous success through three 
decades. 

The final section of the exhibition 
will show how the television set is out­
growing its original function of receiv­
ing broadcast programmes, with items 
on TV games, teletext, viewdata, the 
video long-playing disc, and the 
domestic colour camera. This last, with 
the aid of two domestic videotape 
recorders and a tape loop, will enable 
visitors to make a short appearance 
before the camera and then, a minute 
or so later, see and hear themselves 
played back on a large-screen projec­
tion colour receiver. 

The exhibition has been made possi­
ble by the co llaboration ,lnd generosity 
of the BBC, the IBA and the ITV 
programme companies , and of th e 
television industry, notably Philips In­
dustries, Thorn Consumer Electronics, 
and Radio Rental s. 

The exhibition (Admission Free) is 
open: From 10.00-17.45hrs week­
days; 14.30-17.45 Sundays , at: 
Science Museum, South Kensington, 
London SW7 200. Tel: 01-5893456. 
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ElECTRONIC 
IGNITION 

KITS 
Now that petrol prices seem to go up every few weeks, 
motorists have become more interested than ever in any im­
provement in fuel economy. This is one of the benefits 
claimed (somewhat extravagantly by some manufacturers) 
for electronic ignition systems, and has undoubtedly played 
a large part in their rise in popularity in recent years. It is in­
teresting to note that Suretron Systems (UK) Limited do not 
claim increased fuel economy for their systems, other than 
as a result of the reduced wear on t he Contact Breaker 
points, allowing them to remain in correct adjustment for 
longer periods. 

Suretron have been involved in the manufacture of elec­
tronic ignition systems for some five years, and currently 
produce the Surefire ES 1000, ES2000 and C3000 models, 
the first two being inductive systems, and the last a 
capacitive discharge system. In 1979 Suretron decided to 
launch kit versions of the ES2000 and C3000, called the 
ES200 and C300 respectively. These are electrically similar 
to their ready-built brothers, but differ mechanically in some 
ways, principally in that the p.c.b. modu le is no longer un­
pluggable for repair. The CONVENTIONAL-O FF-ELECTRO NIC 

switch is retained as a useful " insurance" feature. 
A sample of each kit was built and fitted to a PW staff­

member's car, with the following results. 

ES200 
The ES200 proved reasonably simple to construct from kit 

form, once one had sorted out exactly what was what. The 
components list in the kit assembly instructions described 
nine separate " packs"; in fact , the box contained five 
polythene bags of parts, the lengths of wire , the extruded 
aluminium case and the bolt-on heat shunt, with no indica­
tion as to which bit belonged to which "pack"! 

It was pleasing to find that all the lead-wires had been ac­
curately trimmed and bent to suit, but it must be admitted 
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that the shine was taken off by discovering that one of the 
resi stors was missing! The lead spacing of one of the 
capacitors was incorrect for the p.c.b. drilling-otherwise, 
assembling the components onto the board was snag-free. 

The assembly of the unit itself was a little more 
problematical, however. Persuading the four wires that con­
nect the unit into the car's electrical system that they should 
fit through the sleeved grommet suppl ied, took several 
minutes, liberal applications of ca ble lubricant and a couple 
of words that you won 't find in Chamber's Dictionary. At 
home one would , I suppose, use soap or washing-up liquid 
to ease things along but if a grommet of a slightly larger 
diameter were supplied, the task would be facilitated 
without making the unit any less water-resistant. 

Fitting the p.c.b. into the case was frustrated by the heat 
shunt locating rather poorly , presumably due to inaccurate 
drilling. Some fairly energetic fil ing was necessary before a 
firm sliding fit could be achieved. The instructions confiden­
tly described the spade terminal-shrouds as being either 
clear or black when they were , in fact, all clear-the dif-
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ference in dimensions between the two types was not really 
obvious from the drawing supplied. 

Generally, though, there were no problems that anyone 
with even a modicum of common sense could not have 
rapidly sorted out. It took just on two hours to construct the 
unit- installing it into my ancient Austin 1300 was sim­
plicity itself (15 minutes). Changing the contacts for a new 
set, and re-setting the timing and sparking plug gaps took 
about 45 minutes and I found the orange static-timing light, 
which is a feature of this unit, very handy in doing the job. 
This light is illuminated all the time when the engine is runn­
ing on "electronic" (you do have a choice so that you are not 
immoblised if the unit fails) and, in view of this, it seems a 
pity that an I.e.d. or at least an easily replaceable lamp could 
not have been used. To replace the type supplied (which ad­
mittedly should last quite a time, being underrun) would in­
volve dismantling the unit; rather a nuisance, I felt. 

Certainly, the ES200 has had a marked beneficial effect 
on the cold starting of the car, which is kept permanently 
outside. Even when it has been left standing for a couple of 
days, it usually responds first time which was certainly not 
the case before the unit was fitted 1 Another immediate 
benefit appeared to be a marked improvement in fuel con­
sumption but, feeling that this was probably more as a result 
of the timing being inaccurate before the unit was fitted, I 
decided to compare the fuel consumption and general per­
formance during two almost identical weeks of driving, 
covering around 400 miles in each week. This seemed the 
fairest and most valid way of assessing the difference which 
the Surefire is making to the economy performance of the 
car while , at the same time, identifying any other effects. 

My feeling that the timing was inaccurate before the unit 
was fitted (it was set by a garage) proved to be entirely 
justified, for the fuel consumption proved to be virtually 
identical during both weeks of the test (around 37 m.p.g.)­
if anything, slightly better fuel economy was obtained with 
the ignition in the "conventional" mode! Each week con ­
tained a weekend round trip of 300 miles as well as the nor­
mal "drag" to and from the office and therefore myoid 
workhorse can be considered to have run the full gamut of 
road conditions and usage, during the test period. In 
fairness, as already pointed out, the manufacturer does not 
claim that improved economy will result from the installation 
of an electronic system-the claimed advantages are those 
of improved and consistent cold starting, and improved con­
tact wear leading to a reduction in maintenance . 

At the conclusion of the test, I can certainly confirm both 
of these points with some enthusiasm ; the car starts a lot 
better, runs well and the contacts are still very new and 
pristine-looking after 1000 miles or so of "electronic" 
motoring. The ES200 appears to be a worthwhile invest­
ment which can, as a matter of simplicity, be transferred 
from one vehicle to another and which should survive many 
miles and years of use. JB 

C300 
The comments on assembly of the ES200 kit apply 

equally to the C300, except that in this case, all components 
were present, but the invertor transformer, which is exter­
nally symmetrical , did not have the red dot on one corner as 
promised by the instruction sheet. Some 10-15 minutes 
detective work with test meter and circuit diagram was re­
quired to sort this one out. (Suretron tell us that their 
procedures for component checking when packing the kits 
should have overcome this type of problem. Ours were taken 
from a small pilot run) . 
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The holes in the heatsink and p.c .b. did not correspond ex­
actly, but by placing the two together in such a way as to 
distribute the errors evenly, no problems were experienced, 
and the completed assembly slid into the case perfectly. 

The unit was fitted to an early Leyland Princess 1800 
(patriotic lot, aren't we I) in about ten minutes. Regapping 
the sparking plugs took another ten minutes, the points were 
almost new so they were left alone. Starting of this car is 
very good in all conditions anyway (aided, no doubt, by its 
owner's obsessive attitude towards keeping the ignition 
system parts clean and coated in anti -damp compound), but 
the electronic system does seem to improve marginally even 
upon that. 

There was no opportunity to carry out any extensive 
economy tests. Over a fairly short distance there was no 
noticeable difference in consumption, compared with con­
ventional ignition . GCA 

Prices 
The kits are available by mail order from the manufac­

turers, who also offer a fault-finding and repair service for a 
standard charge of £5 including the cost of all parts used in 
the repair, VAT, carriage and insurance for the return of the 
unit. The prices for the kits are £ 13.95 for the ES200 and 
£17 .95 for the C300, inclusive of VAT, postage and packing. 

Suretron Systems (UK) Ltd., Piccadilly Place, Lon­
don Road, Bath BA1 6PW. Telephone: Bath (0225) 
23194. 
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A stereo fader uni t is a form of mi xer which co mbines the 
sign al from a microphone with a stereo music sign al. 
However, it has an addition al feature of automatically 
fading out the music signal to some predetermined level 
when there is a mic rophone signal of a suitably high 
amplitude. 

The main use for th is type of equ ipment is probably in 
the preparat ion of tapes to accompany slide or home 
movie shows. The uni t is used to automati ca ll y fade out 
the bac kground mu sic duri ng the comment ary. and return 
it to its normal level during breaks in the commentary. 
This type of eq uipment can also be employed in disco 
sys tems. and there could well be other fields of app lication. 

Block Diagram 
The block diagram of Fig. I shows the general arrange­

men t of the au tomatic fader unit. The microphone signal is 
fed to a high ga in preamplifier which brings thc signal up 
to a level of a few hundred millivo lts r.m .s .. before it is split 
into th ree parts. One part is mixed wit h the ri ght hand 
channel music signal. and another is mixed with the left 
hand channel music signal. Each mu sic channel is fed to 
its respec tive mi xer stage via a v.c.a. (vo ltage controlled at­
tenu ator) which norm all y give s zero atten uati on . 
However. in the presence of a reasonably high output from 
the mi crophone preamplifier. the th ird part of this signal 
causes the two v.c.a.s. to fade out the ll1usic signals. 

This is accom pli shed by fir st rectii"ying. and smoothing 
some of the preampli fier's output. The d.c. bias this 
produces is then fed to a level detector. and if the bias is of 
a suitably high level the output of the level detector fa lls 
from a high level to virtually zero volts. 

The vo lt age cha nge is used to drive the v.c .a.s via a buf­
fer stage. and ca uses the music signal to fade ou t. A time 
constant is included between the level detector and buffer 
stages, with a characteristic which gives a fast attack and 
slow decay . Thi s ensures that the music signal quick ly 
fades out at the commencement of the voice signal. and 
then the mu sic slowly return s to fu ll level when the 
microphone signal has ceased. which gives the best effect 
in practice. The rectifier and smoothing net work ahead of 
the level detector has a simil ar characteri stic. and this 

. aga in ensures that the music signal level rapid ly diminishes 
at the commencement of the voice signal. The slower 
decay time prevents the mu sic s i gl~a l from starting to 
return to norm al level during the brief pauses that occur 
durin g normal speech. 
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Opto-Isolator 
As can be seen from the circuit diagram of Fig. 2, the 

v.c.a.s in this unit use an opto-isolator arrangement with a 
light emitting diode driving a cadmium sulphide photo­
resistor. D5 and PCC I form the opto-isolator for the left 
hand channel, whi le D8 and PCC2 are the opto-isolator 
for the other channel. With its driving Le.d. switched off 
and the photocell in total darkness, it exhibits a resistance 
of at leas t 200MO, but by switching on the Le.d. this can 
be considerably reduced. The actual resistance with the 
I.e.d . fully on is about 50kO in this circuit. 

It is obviously a quite straightforward matter to connect 
the photocell in an attenuator, and then control the at­
tenuation level by varying the voltage fed to the l.e.d. and 
it s series current limiting resistor. There are disadvantages 
to this system when compared to some others, and it is for 
instance more expensive than using a j.f.e.t. as the gain 
control element, and needs a far larger driving signal. It 
does have two important advantages over most alternative 
methods, the main one being the generation of negligible 
noise and distortion. The complete electrical isolation be­
tween the I.e.d . and the photocell makes this arrangement 
very convenient and versatile from the designer's point of 
view. 

If we now consider the operation of one channel of the 
unit. PCC I is connected to the negative feedback loop of 
an operational amplifier inverting mode circuit which 
utili ses IC2. The closed loop voltage gain of the circuit is 
equal to R 15 divided by the resistance between the input 
signal and the inverting (-) input of the operational 
amplifier. 

Fig. 1 : Block diagram of the automatic fader 
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Fig. 2: Circuit diagram of the fader unit 

This input resistance is comprised by the series·parallel 
combination of PCCI, R13 , RII and R12. Under quies­
cent conditions R3 will strongly forward bias the buffer 
amplifier formed by Tr I and Tr2, and D5 will be switched 
fully on by the drive voltage from Tr I emitter. This gives a 
series resistance of roughly 100kO through PCC I and 
R13, and gives IC2 a closed loop gain of about unity. RII 
and R 12 have little effect on the circuit at this stage due to 
their relatively high resistance. 

If the output of the level detector circuit (lC I output) 
goes to a low voltage the base bias for Tr2 will be diverted 
through 02 and IC I output, causing Tr I , Tr2 and 05 to 
turn off. The resistance of PCC I then goes to a very high 
level , effectively cutting both it and R 13 out of circuit. The 
voltage gain between the left hand input and output is then 
determined by the series resistance of R I I and R 12, and 
varies from about - 7dB, with R II at minimum resistance, 
to approximately -34dB, when it is at maximum 
resistance. Thus the signal is faded out in the required 
manner, and by an amount which can · be adjusted to suit 
individual requirements. 

When the level detector's output returns to the high 
state the presence of D2 prevents D5 from immediately 
being switched fully on again . Instead it is slowly brought 
up to full brightness over a period of one or two seconds as 
C I gradually discharges through R3 , and the voltage at 
Trl emitter is increased back to maximum. This results in 
the music signal being smoothly brought back to its 
previous level. . 

The right hand channel uses IC4 in an arrangement that 
is identical to that employed in the left hand channel. D8 is 
driven in parallel with D5 from Tr I emitter. There is a 
third l.e.d. , D 1, fitted as a panel indicator. This switches 
off when the music channels are faded out. 
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Interior view of the unit 
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Fig. 3: (Top) copper track pattern shown full size for the main p.c.b. 
Fig. 4: (Above) the component placement drawing for the main board 

Level Detector 
Some of the input from the microphone preamplifier is 

coupled via R8. R9 and C7 into the left hand channel, and 
IC2 acts as a conventional virtual earth mixer to combine 
this with the music signal. Similarly, some of the 
microphone signal is mixed into the right hand channel. 
R8 is adjusted for the correct channel balance of the 
microphone signal. 

The rest of the microphone signal is coupled by C6 and 
R 7 to the rectifier and smoothing network which consists 
of 03. 04, R4 and C3. This circuit has a fast attack time 
since C 3 will quickly charge to virtually the peak signal 
level through the relatively low imped ance path of R 7 and 
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03. The much slower decay time is obtained as the only 
significant discharge path for C3 is through the quite high 
resistance of R4. 

IC I forms the basis of the level detector. and this is 
used as a comparator. Under quiescent conditions the in­
verting input of IC I is at earth potential, and the voltage 
fed to the non-inverting input produces a fully positive out­
put. A microphone signal takes the inverting input 
positive, and if it goes more positive than the non-inverting 
input the output goes almost down to the negative supply 
rail voltage. VR I controls the voltage fed to the non­
inverting input. and therefore sets the threshold level which 
the microphone signal must exceed in order to initiate the 
fading action. 
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* components 
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Capacito~s 
Elect/o/ytic 

" OIlF 25V 
lOOf.lF 25\(.(h~' 

Polyester 
100nF 

,,~ 

The completed stereo 
automatic fader unit 
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Fig. 5: (Top) the component placement drawing for the 
microphone preamplifier p.c.b. Fig. 6: (Above) the copper 

track pattern shown full size for the preamplifier board 

Power for the unit is obtained from a simple mains 
power supply which feeds a IS volt monolithic voltage 
regulator device (lC3). 

Microphone Preamplifier 
The circuit of Fig. 7 requires the music signals and the 

microphone signal to be at approximately equal levels, and 
since the music signals will presumably be at a few hun­
dred millivolts r.m.s., a high gain amplifier must obviously 
be used ahead of the microphone. Fig. 3 shows the circuit 
diagram of the preamplifier used in the prototype. and this 
works well with 2000 and 6000 dynamic microphones. It 
should also give good results with electret types having a 
low impedance output. but other types of microphone will 
require a different preamplifier to be fitted. 

A conventional common base stage is used at the input 
of the amplifier, and this gives the necessary low input im­
pedance together with a reasonably high voltage gain. 
Good noise performance is obtained by using a low noise 
device run at a collector current of only about 500~A in 
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the Tr3 position. Breakthrough of r.f. is often a 
problem with high gain microphone pre­
amplifiers, and C20 is included at the input to 
act as an r.f. filter. 

The output from Tr3 is coupled to a further 
stage of amplification via C21 and the gain 
control, VR2. This final stage uses UC5 in a 
standard operational amplifier inverting mode, 
and it gives a voltage gain of 40dB. Texas 
b.iJ.e.t. devices are used for IC5 as well as IC2 
and IC4 as the audio performance of these 
devices is superior to the standard 741 C. 

With VR2 at maximum gain the pream­
plifier needs an input of only about 200~ V for 
I V r.m.s. at the output. 

Construction 
It is advisable to house the unit in a metal 

case which should be earthed via a 3-core 
mains lead. The general layout of the unit can 
be seen from the photographs and is not es­
pecially critical, although the mains wiring 
should be kept as far away from sensitive 
audio wiring as possible. 

Most of the circuitry is assembled on a prin­
ted circuit board and this is shown in Fig. 4. 
The opto-isolators are made by taping each 
I.e.d. to its associated photocell. the two being 
placed end to end and as close together as 
possible. As the two are of the same diameter 
this is quite easily done, and apart from keep­
ing the two components in the correct relative 
positions it will also exclude extraneous light 
which could otherwise prevent the unit from 
working if the lid of the case was removed, or 
when testing the board prior to installing it in 
the case. 

The preamplifier is constructed on a 
separate printed circuit board. and details of 
this are given in Fig. 5. A screened lead should 
be used to connect the microphone socket to 
the preamplifier board. but it is not essential 
for any other connecting wires to be screened. 
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Fig. 7: Circuit diagram of the microphone preamplifier 
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QUARTZ CRYSTALS FOR THE NIMBUS (EX STOCK) 
OR FOR ANY OTHER PROJECT 

2 METRE STOCK C RYST ALS. Price Cl .83 for one crystal. Cl .74/crysta l when two or more 
purchased. 

AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
S8 
S9 
S10 
S11 
S12 
S13 
S14 
S15 
S16 
S17 
S18 
S19 
S20 
S21 
S22 
S23 

HC6/ U 

30pF TX 
4.0277 
4.0284 
4 .0291 
4.0298 
4.0305 
4.0312 
4.0319 
4.0326 

4.04 16 
4 .0423 
4.0430 
4.0437 

HC6/ U 

30pF TX 
8.0555 
8.0569 
8.0583 
8.0597 
8.061 1 
8 .0625 
8.0638 
8.0652 

8.0833 
8.0847 
8.0861 
8.0875 

HC25/ U 
30pF and 
40pF TX 
12.0833 
12.0854 
12.0875 
12.0895 
12.0916 
12.0937 
12.0958 
12.0979 
12.1000 
12 .1020 
12 .1041 
12.1062 
12. 1083 
12 . 1104 
12. 1125 
12. 1145 
12 .1167 
12. 11 87 
12.1208 
12. 1229 
12.1250 
12. 1270 
12. 1291 
12.1312 

HC25/ U 
20pF and 
30pF RX 
14.9888 
14.9916 
14.9944 
14.9972 
15.0000 
15.0027 
15.0055 
15.0083 
14.9444 
14.9472 
14.9500 
14.9572 
14.9555 
14.9583 
14.9611 
14 .9638 
14.9667 
14.9694 
14.9722 
14.9750 
14.9777 
14.9805 
14.9833 
14.9861 

SA -= Series Resonance -HC25 only 

HC25/ U HC6& 
25pF and 2 5/ U 
20pF TX S R RX 
18.1250 44.9666 
18.1281 44.9750 
18.1312 44.9833 
18. 1343 44.99 16 
18. 1375 45.0000 
18.1406 45.0083 
18.1437 45.0166 
18.1468 45.0250 
18.1500 44.8333" 
18.1531 44.8416" 
18.1562 44.8500" 
18.1593 44.8583" 
18.1625 44.8666" 
18.1656 44.8750" 
18 .1687 44.8833" 
18.17 18 44.8916" 
18.1750 44.9000" 
18 .178 1 44.9083· 
18.1812 44.9 166· 
18.1843 44.9250· 
18.1875 44.9333 
18. 1906 44.9416 
18.1937 44.9500 
18.1968 44.9583 

~bs~ ~~5w.c~~I~iOl \0 cfu7a:t~r tJ;~~ ~~lt~07.RI~o~1c~~,t~ 1~~~~O:n~~~5~1rioBK~cno:o~; i~gb: 
7200. Uniden 2030 and Yaesu FT2FB, FT2 Aulo. FT224, FT223 and FT202 

:!s~~~ ~~~~sia~~11n 8H~~zfJ~li~5~i~~~ ~o451 ~5R~~a~d ~C4~47S~a~~ T~ ,fS). ~i,5a~~~~~~~~~' 
4 METRE CRYST ALS for 70.26MHz in HC6/U at £2.2 5 . TX 8.78250MHz. RX 6.7466 or 
29.78MHz in stock. 

70cm CRYSTALS in stock 8.0222 and 12.0333 in HC6 £ 1 .8 5 . Pye Pocketfone PF1 , PF2. 

~~~~ Ff8~, ~~ig, An~l ?~~~lf3 ;:d5ROS ~ fair or TX £2.25" ~x £2.50, SU8(433.2) R80, R82. 

CONVERTER CRYSTALS ;n HC18/U al £2 .85. In Slock 38.666. 42.000. 70.000. 96.000. 
101.000. 101.500. 105.666 and 116.000MHz. 
TONE BU RST AN D I.F . CRYSTALS in HC 18/ U at £2 .25 in stock. 7.168MHz for 1750kHz 
and 10.245MHz for 10.7MHz IFs. 

FREQUE NCY STAN OA R OS in stock £2 .7 5, HC6 200kHz, 455kHz, 1000kHz. 5.000MHz and 
10.000MHz. HC13 100kHz. HC18 1000kHz. 7.000M Hz. 10.700MHz. 48.000MHz ond 
100.00MHz. 
PRI CES ARE EX VAT. PLEAS E AD D 1 5%. 

MADE TO ORDE R CRYSTALS SING LE UNIT PRICING 
Adjustment Price and 

Price To larance Frequency Delivery 
Group ppm Ranges A B 

Fundamentals 1 200ltotol} 10to 19.999 kHz £23.00 
2 2001101011 20to 29.999 kHz [16.50 
3 200ltololl 30to 99.999 kHz [10.50 
4 200 (total! 10010999.999 kHz £6.00 
5 50 1.00 to 1.499 MHz [9.00 [6.00 
6 10 1.50to 1.999 MHz £4.75 [4.20 
7 10 2.0010 2.599 MHz [4.75 [ 4.00 
8 10 2.6010 3.999 MHz £4.55 [3.70 
9 10 4.00 to 20.999MHz [4.55 [3.60 

10 10 21.00 to 24.000MHz £6.00 £5.40 
3rdOVT 11 10 21.00to 59.999MHz [4.55 £3.60 
5thQVT 12 10 60.00to 99.999 MHz [5.00 [4.00 

13 10 100.0010124.999 MHz [6.15 [5.20 
5th, 7th & 14 20 125.0010149.999 MHz [6.00 
91hOVT 15 20 150.0010225.00MHz £7 .50 

Unless otherwise requested fundamentals will be supplied with 30pF load capacity and 
overtones for series re sonance operation. 

~rQHlgjr/~ .-4~~e22e5~~~i,f~Cr8~~~d~g2~,- 10 to 200kHz HC 13/ U, 170kHz to 170MHz HC6 

DE LI VERY. Column A 3 to 4 weeks, Column B 6 to 8 weeks. 

DISCOUNTS. 5% mixed frequency discount for 5 or more crystals at B delivery. Price on 
application for 10 or more crystals to same frequency specification. Special rates tor bulk 
purchase schemes including FR EE supply of crysta ls used in UK repeaters. 

EMERGENCY SERVICE SURCHARGES (to be added to A delivery prices). 4 working days £8, 
6 working days £6. 8 working days £4, 13 working days £3 (maximum of 5 crystals on 4 day 
delivery). 

CRVSTALSOCKETS HC6/U ond HC25/U 16p. 
MINIMUM ORDEA CHAAGE £1 .50. 
COMMERCIAL USE RS. Crystals can be supplied for MPU, industrial control. etc. in the range 
4 -21 MHz fundamental and 3rd OVT 18 to 60MHz at r1. 1 5 for 100 off. This is only a limited 
example of our capabili !ies. Please enquire about other Quantities, frequency ranges, watch 
and sub-carri er crysta ls. We can supply crystals for marine and land mobile radio telephone use. 
Send for details. 
TERMS . Cash with order, cheques and postal orders payable to QSL Ltd. All prices include 
postage to UK and Irish addresses. Please note Southern Irish cheques and postal orders are 
no longer acceptable. Please send bank draft in pounds Sterling. 

OVE RSEAS DI STRI BUTORS 
West Germany. Austria and Benelux countries - SSB Electronic , Karl Arnold Str. 23, 5860 
Iserlohn. West Germany. . 

~~~~;;Ik _- s~~~j~~~ dXRgC.n~~~'teanb::~~~~~en~~p~;utas~(~~?g:t~~~i~b~:5~P~~ugal. 
(EnqUIries inVIted from companies in other countries.) 

t;!uartSLab (Dept. Cl MARKETING LTD. P.O. BOX 73 SUMMIT HOUSE, LONDON SE18 3LR 
Telephone : 01 -6904889 24hr Ansafone : Erith (03224) 30830 
Telex : 912881 CWUKTX-G (Attention QUARTSLAB). Cables : QUARTSLAB LONDON SE18 

The NEW /Marshall's 79/80 catalogue 
is just full of components . ':: .... ..... . 
and that's not all 
.. . our nevv cata logue is bigger and betterthan!3ver. .V'}ii!bin its 
60 pages are details and prices of the com plete ra nge of 
components and accessor ies availab le f romMarsh~all' s ' 

These indudeAudio Amps. Connectors. Boxes. Cases. Bridge 
Rectifiers . Cables, Capacitors, Crysta~'s , Diacs, Diodes, Dis-· 
plays . Heatsinks , I.Cs . Knobs . LEDs . Multimeters. Plugs. 
Sockets. Pots, Publications , Relays. Resistors. Soldering 
Equipment, Thyristors. Transistors. Transformers . Voltage 
Regulators. etc .. etc. 

Plus details of the NEW MarshaWs ' budget' Credit Card. We 
are the first U K component retailer to offer our customers our 
own credit card facility . 

Plus - Twin postage paid order forms to faci litate, speedy 
ordering . 

Plus - M any new prod ucts and data . 

Plus lOOs of prices cut on our popular lines includir.g ICs. 
Transistors. Resistors and many more . 

If you need components you need the new Marsha ll' s 
Catalogue . 

Available by post 65p post paid from M arshall"s , K ingsgate 
House, Kingsg ate Place, London NW6 4TA. Also available 
from any branch to callers 50p . 

j 

Retail Sales: l ondon: 40 Crick lewood Broadwa v. NW2 3 ET . Tal : 0 1-45 2 0161 / 2 . Also 325 Edgware Road, W2. Tel: 01 -723 4242. Glasgow: 85 West 
Regent Street, G2 2QD. Tel: 041 -332 4133. An d Bristol : 108A Stokes C ro ft. Bristol. Te l: 0 2 72 426801 12. 
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Part 5 

The choice of a suitable model for radio control purposes 
is not so simple as most people imagine. The person at­
tracted to radio control modelling for the first time im­
agines himself at the controls of a scale Spitfire performing 
aerobatics in the sky above his head. Unfortunately for 
him a lot of training on simpler models is needed before he 
can even think of flying such exotic models. 

The beginner was kept very much in mind when design­
ing the PW FM- SO system and in this article the installa­
tion of the system in a suitable training aircraft will be 
described. The boat and car enthusiasts have not been 
forgotten however. and simple installation hints are given 
for an electric powered boat and car. 

Mini-:Escort 
The aircraft chosen to illustrate the FM-SO system is 

the Mini-Escort produced in kit form by Cloud Models. 
This is probably the least expensive model to get into the 
air and proved to be very simple to build, the fuselage be­
ing made from pre-cut balsa sheet and the wings from 
veneer covered plastic foam . No problems were encoun­
tered in putting together the model shown in the 
photographs. 
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Some hints on the installation of the radio gear are 
given in the instructions provided with the kit. For our 
model we installed the NiCad battery pack in the front fuel 
tank bay ensuring that it was very firmly fastened in place 
and could not break loose in the likely event of a heavy 
landing. The picture shows the installation of the receiver 
and two servo units. The receiver would normally be 
packed in soft foam to absorb vibration from the eng-ine 
and cushion the unit against landing shocks. Like the bat­
tery pack the receiver should not be free to wander around 

The servos operating the elevator and rudder are 
mounted at the rear of the cabin space using double­
sided adhesive foam tape. The FM-SO receiver is 
positioned ahead of the servos and should, of course, 
be wrapped with foam rubber. 

The kit for the Mini-Escort trainer is shown on the 
left and proved very easy to build 
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the aircraft. The two servos shown operate the elevator 
and rudder by push rods made up from soft balsa strip sup­
plied with the kit. The clevises and threaded wire from 
~hich the push-rod ends are made are also supplied in the 
kIt. 

The servos can be mounted in a number of different 
ways. Micron make special servo mounting clips which 
allow you to remove servos easily. This is important if you 
have a number of models but only a limited number of 
servos. We took the easy way out and used a double-sided 
self-adhesive rubber tape, sold by model shops especially 

The push-rods are attached to the control surfaces by 
plastic clevises. Careful fitting is essential to give 

smooth frictionless movement 

for fixing servos. This allows the servos to be positioned 
easily without the need for very accurate placing of servo 
mounts or wooden bearers. but does have the disadvan­
tage of making it difficult to remove the servos from the 
model. 

Care must be taken to ensure that the control surfaces 
and linkages operate smoothly with the minimum of effort. 
Failure to acheive this will certainly impose extra loads on 
the servos resulting in poor control of the model. 

At a later date it is intended to fit a third servo for 
motor control and this will have to be fitted in such a posi­
tion as to avoid the receiver and yet allow the control 
push-rod to pass easily through the fuel tank bay into the 
engine compartment. 

The on-off switch is fitted in the fuselage side and if 
desired can be wired in such a way as to allow the battery 
pack to be charged via an SLM charger socket also moun­
ted in the fuselage side. 

Insurance 
Before you launch your model into the blue sky please 

ensure that you are adequately insured. Even a simple 
trainer can wreak expensive havoc if anything goes wrong. 
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The aileron version of the Mini­
Escort trainer. The wing is inter­
changeable with the plain version 
and can be built later. The engine 
fitted to our model is a Flash 15 
R/C glow-plug which suits the 

Mini-Escort perfectly 

The Caribbean Coaster tramp 
steamer makes an ideal model for 
the newcomer to radio controlled 

boats 

Caribbean Coaster 
A model boat might seem to be a much simpler proposi­

tion than an aircraft but this is not necessarily the case. 
After all most aircraft come nowhere near water, and 
water. especially salt waiter, is the arch-enemy of anything 
electronic. So the first requisite when planning the installa­
tion of your FM-80 system into a boat is to ensure that it 
will remain dry. 

We fitted our FM-80 into a Veron Caribbean Coaster 
using one servo unit for the rudder and the electronic 
speed controller for motor control. The receiver, servo and 
speed controller were all mounted in the aft cargo hold 
along with the motor and propellor shaft. Suitable 
plywood compartments were fabricated to hold the 

The speed controller and FM-BO receiver are simply 
mounted in plywood boxes in the aft hold of the 

Caribbean Coaster 
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The servo used to operate the rudder is also mounted 
in a simple close-fitting ply box. Care must be taken to 
ensure smooth operation of the rudder assembly; The 
NiCad battery pack is fitted into a self-adhesive cable-

tie attached to the side of the hold 

receiver and the servo, and the speed controller was at­
tached to a plywood cover over the propellor shaft by 
servo-tape. 

The propulsion batteries were housed in the forward 
hold while the radio battery pack was held in a large cable 
tie attached to the hull side in the aft hold. 

The model aerial, rigged in wire between the two masts, 
was actually used as the aerial for the receiver and this 
functioned very well in spite of its short length. 

Porsche 92B 
The model car used was one of the cheap oriental im­

ports which seem to have been popular as Christmas pre­
sents. The original crude radio system was removed to 
leave the basic model car with motor and servo mechanics 
for the steering. 

A basic FM-80 servo amplifier is used to drive the 
steering motor with the feedback being obtained from the 
original potentiometer fitted to the steering unit. 

The main motor is controlled by a speed controller unit 
which together with the receiver is mounted in place of the 
original radio equipment. The battery compartment is used 
to house the batteries which can be dry cells as originally 
intended or, with suitable modifications to the battery 
compartment, NiCads. 

The next part of this series will describe a NiCad 
battery charger and servo tester. 

The FM-SO system is a tight fit 
inside the "Oriental" Porsche. The 
receiver is ~sed without its plastic 
case and could also be arranged 
without the seven way output 
socket. Both the receiver and 
speed controller are secured with 
"servo tape" to the floor of the 
model. The FM-80 servo amplifier 
is used in conjunction with the 
original steering motor and feed­
back pot. NiCad battery packs can 
be fitted if desired in the built-in 

battery compartments 

The Mini-Escort trainer was supplied by Galaxy Models, 88 Catton Grove Road, Norwich N R3 3AA; The Flash 15 
motor came from Neway Models, The Walnuts, The Street, Rickinghall, Diss, Norfolk; The Veron Caribbean 
Coaster was loaned by Mrs Marion Cottle; The Oriental Porsche came from Ambit International but could be by 

courtesy of Father Christmas 

FM-BD Receiver 
An error occurred in the component placement drawing 

of the receiver p.c. b., T3 was shown turned through 1800
• 

This will prevent the local oscillator from working. T3 
must therefore be turned round and an extra hole drilled in 
the board to take the centre tap connection. Alternatively 
this centre tap pin can be cut otT. 
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A licence is required to operate radio control 
equipment. 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 
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NEXT MONTH IN ... 
prac.ical 

~ Qeproduction 
Vinlase Qadio0e 
The answer to our readers who are always clamouring for the 
return of valves. PW presents a real valve project which will go 
well with your lace tablecloth and vintage aspidistra. Your 
granny will be delighted w ith this authentic reproduction 

The second in our series 
of useful reference cards, 
this Component Calcu­
lator enables you to work 
out parallel resistors and 
series capacitors. A 
handy nomograph sim­
plifies power calculations 
for d.c. circuits. Other 
subjects covered are 
multipliers and the ubi­
quitous formula wheel 

100SICOND 
PHOTOGRAPHIC CLOCK 

Accurate timing is essential in photography if 
consistently good results are to be achieved. The 
circuit of a two-digit seconds counter will be 
described using red I.e.d. display devices with 
reset and brightness controls 
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lan HICKMAN 
for the 

Pg, 'PURBECK' Part 3 

Using the Dual Trace Unit 
You will of course already have used each of the two Y 

channels separately during the course of setting up and 
calibrating the instrument. Now we wish to familiarise our­
selves with dual trace working in particular. As a start 
select as trigger source Y I HF REJ, alternate mode, and set 
the Purbeck time-base controls to 5ms/div. Connect both 
Y inputs of the Dual Trace Unit (using two 10:1 probes if 
available) to the CAL output of the Purbeck . With suitable 
settings of the Y I and Y2 input attenuators, VAR GAIN and 
SHIFT controls, two traces will appear alternately , each 
showing the approximately square 50H z CAL waveform . 
As the repetition rate of the timebase will be 16·6 7Hz 
(each trace shows 2+ cycles and therefore the timebase will 
retrigger every third cycle) each of the two traces will be 
repeated 8·33 times a second. This resu lts in pronounced 
flicker, which will still be noticed but to a lesser extent 
when the time-base speed is set to 2ms/div. Now however, 
change the mode switch from ALT to CHOP, and the flicker 
will disappear. This is because instead of writing the two 
traces alternately the electron beam in the cathode ray 
tube is now writing part of one trace for 5/ls, (about one 
four-hundredth of a horizontal division !) and then the 
other trace for the next 5/ls, and so on. 

So far so good, but of course it is ra ther a waste of a 
Dual Trace Unit to display one wavefo rm twice over. So 
now let's examine two d'ifferent waveforms. However, a 
moments reflection will make it clear that they must be of 
the same frequency , or an exact multiple. Otherwise. if we 
trigger from one, the other will "run through" un­
synchronised, and vice versa. An CI .f. oscillator with both 
sine and square-wave outputs makes a handy source. and 
if you don 't possess one. the circuit of Fig. 16 will provide 
both, plus a triangular wave to boot (the ' sine wave' is an 
approximation with 3+% total harmonic distortion). Even 
simpler, use a low voltage secondary on a mains transfor­
mer to give you a 50Hz sine wave. and use the Purbeck 
CAL waveform for your squarewave. You will see that 
these are in phase (or antiphase according to which way 
round your secondary is connected). whereas the 
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squarewa ve of the circuit of Fig. 16 is in "quadrature" 
(displaced one quarter of a cycle) to the triangular wave, 
and in antiphase to the sine-wave. 

With input waveforms of a few kHz and higher, the 
" granular" effect of the traces in the chopped mode may be 
visible. In fact frequencies up to the chopping frequency or 
even higher can be displayed in the chopped mode, but the 
display may be unsatisfactory due to a stroboscopic effect. 
If the input frequency is carefully adjusted. the waveform 
can be seen to be traced out in dashes-the missing bits 
corresponding to the dashes where the other trace is being 
drawn. The sudden transitions of the beam between traces 
can al so just be seen with care. but are not normally 
noticeable as they are so fast. On early double trace 
'scopes in the CHOP mode, these transitions were not fast 
enough to be invisible. and blanking pulses were therefore 
fed to the cathode ray tube grid or cathode to dim the 
trace during the transitions. However the switching speed 
of the BSV81 f.e.t.s used in the Dual Trace Unit is so high 
as to render this unnecessary. 

So far we have used the unit mainly in the CHOP mode. 
which is most suitable for lower frequencies-say from a 
few kH z down (though it can also often be used at frequen­
cies in the MHz range). When displaying low frequencies 
in the CHOP mode, it is best if the trig. selector is at HF 
REJ. whether Y I cir Y2 channel is used as a trigger source. 
This is because the chopping action could possible 
superimpose spikes at the chopping rate on the outputs of 
the 733 amplifiers, albeit of very small amplitude. The HF 
REJ facilit y prevents these entering the trigger pick-off am­
plifier, thu s they cannot interfere with the trigger function. 
If the HF REJ is not selected when in CHOP mode, then at 
low frequencies the trace may trigger on either the positive 
or the negative going slope of the waveform. whilst at 
higher frequencies the trace may tend to synchronise to 
the chopping frequency. 

Having demonstrated both the Alternate and the Chop­
ped modes with different waveforms . of the same fre­
quency , let's move on to something more meaty-a +10 
counter. This demonstrates better the diagnostic value of 
the two traces, and also illustrates how it pays to give some 
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The set of traces shown on this 
page were all photographed from 
the screen of the author's 

Photograph 1: This picture shows. at the top. 
the input to a 7400 series TTL decade divider. In 
this instance the Purbeck was being triggered 
from the divider input (upper trace) and as the 
timebase is set to display 13 pulses on the input 
trace the output trace (lower) will try to display 
1·3 pulses. This accounts for the multiple and 

overlapping pulses on the lower trace 

Photograph 4: A dual trace oscilloscope is ex­
tremely useful when dealing with digital propor­
tional radio control equipment such as the 
advanced PW FM- SO system currently being 
described in these pages. This photograph . along 
with the next four show the outputs of the 
FM-SO encoder circuitry contained in the 
transmitter. 

Photograph 7: This is basically the same dis­
play as Photograph 4 but the triggering arrange­
ments are slightly different. In Photograph 4 the 
scope is triggered from the lower trace on the 
positive going edge. This picture has the traces 
triggered from the upper trace. The Dual Trace 
Unit was set to CHOP with the HF REJ switched in 

for all the r.c. trace pictures 
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prototype Purbeck oscilloscope. 
The inputs to the PW Dual Trace 
Unit were via commercial 10:1 

Photograph 2 : Here we have the same basic 
information being disp layed as in Photograph 1. 
Howeve r the oscil loscope is now being triggered 
from the lower trace w ith the resu lt that both the 
input and output pulse tra ins are now displayed 
correctly on the screen and can be studied and 

measured without difficulty 

Photograph 5: The preceding photograph 
showed the FM -SO encoder output with Channel 
2 se t to 1 ·Oms pulse width (equivalent to full left 
at the servo output). This picture shows the same 
set up but with all channels set to 2 ·Oms pulse 
width (all se rvos full right). In these photos the 
lower trace is used as the triggering input. and is 

looking at the reset 

Photograph 8: The output of the FM-SO en­
coder again but this time with all the channels 
set to 1 ·Oms except Channel 2 which is set to 
2 ·Oms. From these pictures it wil l be seen that 
the Dual Trace Unit adds an extra dimension to 
the Purbeck osci lloscope enab li ng the operator 
to study pulse trains in particular with an ease 

that is not possible with a single beam 

passive probe units which had 
been adjusted to suit the inputs of 

the Dual Trace Unit 

Photograph 3: This photograph shows how a 
twin beam oscilloscope can be used to indicate 
the differences between two pulse trains. The 
two traces shown are taken from the input and 
output pins of a TTL inverter and the display 
shows very clearly that when one trace is at OV 
the other is at +5V. (Each trace is set to show OV 
as its lower level and +5V at its higher position; 

Photograph 6 : Here we have Channel 2 set to 
2 ·Oms (full right at the servo arm). The encoder 
can be set up so that w ith the control stick cen­
tred the pulse width for that particular channel is 
1 · 5ms and with the stick at each end of its travel 
the pulse width changes from 1 ·Oms to 2 ·Oms. 
Comparing this picture with Photograph 9 the 
differences in operation of the FM-SO encoder 

can be seen 

Photograph 9 : Here we have the output of a 
more conventional radio control digital encoder 
circuit. This one is Micron·s PL7- D f.m. system 
and shows how each channel pulse is formed. 
Again the Dual Trace Unit is set to CHOP with HF 

REJ in circuit. The lower trace shows the output 
associated with Channel 4 reset 
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Fig. 16: (Right) circuit diagram of a 
useful waveform generator. This 
will produce sine, square and 
triangular waveforms. The three 
outputs are all at the same fre­
quency, making the circuit useful 
in checking out the Dual Trace Unit 

Triangular wave "Sine" wave Square wa~e 
JlJ 

Fig. 17: (Below) the various 
waveforms of a t.t.I. decade divider 

of the 7490 type 
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Having tried out all the foregoing. 
you will now feel much more at home 
when driving a dual trace oscillo­
scope. However the following points 
relating to the Purbeck plus its Dual 
Trace Unit in particular are well 
worth noting. Firstly , following the 
modifications described in Fig. 15. the 
external trigger facilities of the basic 
Purbeck oscilloscope now typically 
meet the following specification. 

SN7490 Connected to give BCD count 

9 I I I I 
'0' Leve l =0·2V Approx. 

'1' Level = 3·4V Approx. 

IWADSL.L.I • + + • OA QB Qc QD 

thought as to which channel it is best to trigger from. 
Fig. 17 gives the waveforms at the outputs of the four 
stages of a Lt.1. counter type SN7490: these are generally 
designated QA, QB, QC and!lf)D; the clock waveform is also 
shown. The photograph shows the Purbeck displaying the 
clock waveform on the Y 1 channel, (top trace) and the 
output of QD at one tenth the frequency on Y2. The TRIG 
selector switch of the Dual Trace Unit is set to Y2. ensur­
ing a unique display of the QD waveform. Now SWitch the 
TRIG selector to Y 1 and you will still have a clean display 
of the clock waveform, but most likely the Y2 trace will 
show the QD waveform at several different overlapping 
positions in the X direction. If however the X timebase 
variable is adjusted so that the ' scope retriggers after 
exactly 10, 20 or 30 clock pulses. a clear display of the 
divide by 10 QD output will again be obtained-but at the 
expense of having the timebase uncalibrated. This 
illustrates the reason for retriggering the oscilloscope from 
the lower frequency waveform when displaying two 
waveforms of different frequencies . 

The QB waveform is a little more tricky. it can be seen 
that this spends two clock periods high. then two low, two 
high again and then four low. Consequently, depending on 
the clock frequency, it is quite likely you will get a split dis­
play when triggering from this waveform. One can always 
display the QD waveform on the other trace and trigger 
from that, but if it is particularly desired to display the QB 
and clock waveforms without having the timebase speed 
uncalibrated, the dodge is to connect the QD waveform 
direct to the EXT TRIG input of the Purbeck in place of the 
trigger output from the Dual Trace Unit. We now effec­
tively have a three channel system. although only two of 
them are actually being displayed, and of course a single 
QB waveform will be obtained. 
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Divide by 100 input ; a minimum of 3V peak-to-peak 
reqUired tor triggering, frequency response down to 10Hz. 
Maximum input voltage 250V Lm .s. down to 10Hz. Below 
this frequency, the sum of the peak a.c. voltage plus any 
d.c. level must not exceed 160V. The input impedance is 
180kO. 

Direct input, a minimum of 30mV peak-to-peak re­
quired for triggering, frequency response -3dB at 80Hz. 
Maximum input voltage JOV a.c. peak -to-peak, any 
associated d.c. level not to exceed 160V. Input impedance 
2kO. (Note that at frequencies below about 100Hz, the 
phase shift associated with the falling amplitude response 
will result in the TRIG LEVEL control producing triggering 
over part of the other slope of the input waveform in addi­
tion to the slope selected by the TRIG POLARITY switch.) 

. Secondly, with the Y input controls of the Purbeck set 
to 100mV/div., the Dual Trace Unit provides exactly the 
same range of Y input sensitivities as the basic Purbeck. 
However, by setting the Purbeck Y input to IOmV/ div. in­
stead, the sensitivity of the Dual Trace Unit is increased 
by a factor of 10. (If the Purbeck Y input is d.c. coupled, 
the traces will probably be driven off screen. but can be 
returned by adjusting the Y I and Y2 SHIFT controls on the 
Dual Trace Unit. However. it is easier simply to set the 
Purbeck Y input to a.c. coupled, as one is unlikely to want 
to make d.c. coupled measurements at this sensitivity.) 

There will be noticeable thickening of the trace when 
working at this sensitivity, i.e., 500}lV / div., due to the wide 
bandwidth, but with a x I probe (a screened lead) and a 
reasonably low source impedance for the measured 
waveform, useful measurements can still be made. The 
trigger facilities in the Dual Trace Unit are sensitive 
enough to work at 500llV / div .. provided the input 
waveform is large enough to produce I division vertical 
deflection. i.e., is at least 500llV peak -to-peak . In fact. the 
Purbeck can even be set to IOmV/ div .. with the variable 
gain control selected and set at maximum gain. giving a 
sensitivity at the Dual Trace Unit input of around 
100IlV/ div . Using triggering via the Dual Trace Unit 
wou ld require 4 or 5 divisions of vertical deflection to lock 

continued on page 59~~~ 
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Latest from Casio 
We recently received for review three 
of the very latest products from Casio. 

On the left of our photograph is the 
MQ-6, a micro-card watch/calculator, 
which features a watch, stopwatch, 
calendar and an 8-digit calculator. The 
MQ-6 measures only 68 x 44 x 5mm 
thick. 

In the centre is the M L-81, which 
offers the following functions, a clock, 
calendar, two alarms, timer, 
stopwatch, 8-digit calculator and a 
new musical instrument function. 

Using the novel music function, the 
calculator keyboard doubles as the 
tonic sol-fa plus three octave notes. 
The timer, alarm 1 and 2 can be selec­
ted (when set) to operate a buzzer for 
20 seconds or play its own program­
med tune ' for 24 seconds. The three 
tunes are Frulingslied, Traumerei and 
Moments Musicaux No. 3 . 

Mini f.m. Handy 
The very latest from Icom is the IC2E, a 
hand-held two metre f .m. transceiver, 
which is probably the smallest 
available. 

The IC2E measures 116 high 
(without battery pack) x 65 wide x 
35mm deep and weighs only 450 
grams including power pack and an­
tenna. Other features are; fully syn­
thesised, covering 144-145·995MHz 
in 4005kHz steps; BNC antenna 
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Finally, on the right is the F-80, an 
alarm chronograph. The regular 
timekeeping function has two optional 
displays; hour/minute/day/date or 
hour/minute/second/date. 

Also featured is a three mode 
stopwatch, alarm and time-signal 
facility. 

The F-80 is powered by one BR-
2320 lithium battery which should run 
the watch for approximately three 
years. 

These three products are available 
from Tempus at a discounted price, 
which includes VAT and P&P (the RRP 
is shown in parentheses). MQ-6 
£19.95 (£24.95), ML-81 £22.95 
(£27.95) and the F-80 £19 .95 
(£24.95). 

Tempus, The Beaumont Centre, 
164-167 East Road, Cambridge CB 1 
1 DB. Tel: (0223) 312866. 

socket; transmit/battery state indicator; 
frequency selection by thumbwheel 
switches which indicates the tuned fre­
quency; +5kHz switch; duplex simplex 
switch; hi-Iow switch which reduces 
power output from 1· 5W to 150mW; 
external microphone jack and external 
speaker jack. 

This little beauty is supplied ready to 
go, complete with NiCad battery 
pack, charger and antenna. Although 

Safety Microphone 
A very useful item for the amateur, 
operating a mobile rig is the MM-202 
mobile microphone. 

The "mini" capacitor-microphone 
weighs only five grams and is fitted 
with a lightweight clip enabling the 
microphone to be attached to the coat 
lapel or shirt front of the operator. 

The p.t.t. switch unit incorporates a 
microphone pre-amp with preset gain 
control, a long-arm switch toggle, an 
I.e.d. transmit indicator and is also fit­
ted with a sturdy clip for mounting on 
the vehicle's gear change lever. 

With the microphone attached to the 
operator and the p.t.t. switch mounted 
on the gear change lever should 
facilitate a much safer operating condi­
tion, when considering the more usual 
handheld microphone with p.t.t. switch 
incorporated. 

The MM-202 costs £20.95 in­
clusive of VAT, plus 50p P&P. When 
placing an order or making further en­
quiries please quote the make of 
transceiver on which the microphone is 
to be used. Connectors and wiring 
diagram are available. 

The MM-202 is obtainable from: 
Waters and Stanton Electronics, 
18-20 Main Road, Hockley, Essex. Tel: 
(03704) 6835. 

the price has as yet, not been con­
firmed, I understand it will be highly 
competitive. 

The IC2E will be available during 
March, for further details contact: 
Thanet Electronics, 143 Reculver 
Road, Herne Bay, Kent. Tel: (02273) 
63859. 
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Memorial Lecture 
The Verulam Amateur Radio Club will 
be holding the 1980 G3PAO Memorial 
Lecture in the Jubilee Centre , 
Catherine Street, St . Albans, Herts, on 
Thursday, 27 March at 7 .30 for 8.00 
p.m. This event is held to remember 
their former Chairman and Founder 
Member, George Slaughter, who 
passed away in 1977. 

The Lecture this year entitled " Fre­
quency Synthesis and Recei v er 
Design" will be delivered by William 
Poel, G8CYK. 

All radio amateurs, short wave 
listeners and other interested parties 
are invited to attend . Further details 
may be obtained from : The Hon. 
Secretary GBMAE QTHR. Tel: Hemel 
Hempstead (0442) 64751. 

RNARS 
The Royal Naval Amateur Radio 
Society will be operating an amateur 
radio station G B2 R N aboa rd the 
preserved cruiser HMS BELFAST, 
moored in London 's Upper Pool , op­
posite the historic Tower of London, 
commencing 0001 GMT Friday, 4 
April 1980 and ending 1800 GMT 
Sunday, 13 April 1980. 

Primary operating frequencies as 
follows : c.w . 1828 (QSX 1802) , 
1838, 1858, 3520, 7020, 14052, 
21052, 21120, 28052 , 28152; s.s.b. 
1875, 3660, 3780, 7070, 14140, 
14245, 14340, 21175 , 21433 , 
28470,28933. 

Schedules are welcomed -
especially with other stations of special 
interest-and can be arranged via Don 
Walmsley, G3HZL, 153 Worple Road, 
Isle worth, Middlesex TW7 7HT. 
Telephone : 01-B92 3239, or via 
RNARS, Bridge Wireless Office, HMS 
BELFAST, Symons Wharf, Vine Lane, 
London SE1 2JH. Telephone: 01-407 
6434 extension 39. 

Home Radio 
Due to problems arising from a plan­
ning permission refusal , Home Radio 
(Components) Ltd. have been com­
pelled to move to new premises. 

Their new address for callers is : 
269A Haydons Road, Wimbledon, Lon­
don SW19 BTY. Temporary telephone 
number: 01-64B 3077. Mail order 
correspondence should be sent to : P.D. 
Box 92, 215 London Road, Mitcham, 
Surrey. 
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Club Diary 
Harlow and District Amateur Radio 
Society meet at 8pm every Tuesday at 
their club house, Marks Hall Barn, First 
Avenue, Harlow, Essex. 

On Tuesday, 1 April 1980 at the 
club house, they are holding an " All 
Fools Junk Sale". Payment of the £ 1 
entry fee , permits the taking and carry­
ing away of any of the "junk" displayed 
and the right to sell your own "junk". 
Sorry no dealers! 

Further details from: Hon. Sec., A. C. 
Keeble G4HPU, 4 Manor Cottages, 
Debden, Saffron Walden, Essex CB 11 
3JY. 

Irish Agents 
Vero Electronics Ltd. have recently 
signed agreements for the distribution 
of their products throughout Ireland. 

Vero products in Northern Ireland 
will be available from: Hill Electronic 
(N.I.) Ltd. , 4 Deerpark Parade, Dldpark 
Road, Belfast. Tel: Belfast 742371. 

I n the Republic the agency will be 
handled by : Electronic Manufacturing 
Co. Ltd., 17 Blessington Street, Dublin. 
Tel: Dublin 309044, 309188 and 
309552. 

New Electronic Security 
for Hotels 
A new ultra-secure electronic door 
locking system which speeds hotel 
guest check-ins and overcomes the 
problem of lost or stolen keys, is being 
introduced onto world markets by 
British Relay Electronics Limited. 

This locking system, named the "Ac­
cessMaster" , has an almost unlimited 
number of key combinations which are 
preset by a central control unit in the 
hotel. The low-cost disposable keys are 
made from virtually unbreakable 
plastic. 

When each guest checks in, a key is 
selected at random from a storage pool 
and allocated to the room number. This 
information is fed into the hotel 's cen­
tral control unit which recognises the 
new combination and allows access to 
the room, only when, the correct key is 
inserted into the door lock. 

The same key is used throughout a 
guest's stay. However, should the key 
be lost or stolen, another is issued at 
random, a new combination is 
allocated by the central control unit 
and the previous combination is can­
celled. 

When a guest checks out, the key is 
returned to the storage pool and the 
lock combination is deleted from the 
system. 

Should an invalid key be inserted 
into any door lock, the system prevents 
the door from opening and immedi­
ately signals to the central control unit 
that an illegal key is being used. 

In the event of a door being forced, 
or burst open, an alarm system is 
immediately activated. 

For extra security, the door locking 
system is linked to a memory bank 
which records the exact time and key 
identification of the last two entries 
into a room. 

The system also allows one key to 
be programmed to give access to a 
number of rooms during specific 
periods of time. The key is then 
allocated to one member of the hotel 
staff responsible for cleaning a series of 
rooms. At the end of the predetermined 
cleaning period the key combination is 
cancelled. 

Similarly, one key can be program­
med to open one or more storage 
rooms or cellars, and then invalidated 
when no longer required . 

Other facilities include a security key 
for the central control unit and storage 
pool, and a buzzer system which 
signals whenever a door lock is 
opened. 

The central control unit 

The central control unit can be inter­
faced to the hotel 's computer system 
to give automatic morning call, 
message waiting and room status 
information. Furthermore, the central 
control unit continues to operate in the 
event of a power failure. 

British Relay Electronics Ltd., 41 
Streatham High Road, London SW16 
1EP. Tel:01-6772511. 
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Signal generators which employ discrete components in 
their construc(ion commonly suffer from the problem of 
ensuring that the output waveform remains pure and 
stable over their frequency range. Either the mark-to-space 
ratio becomes irregular or the signal becomes distorted at 
the extremities of the range. 

However, with the aid of microelectronics, most of 
these problems can be overcome by simply concentrating 
all the complex control circuitry into a single chip; the 
designer has then merely to select a handful of compo­
nents to programme an integrated circuit which has been 
developed expressly to meet his needs. 

One of the most versatile of the commercially available 
devices is the Intersil 8038 waveform generator. It 
produces simultaneous sine, square and triangular output 
waveforms and forms the basis of this constructional pro­
ject. With additional circuitry for the power supply, the 
low impedance output buffer stage and the range selection 
and purity adjustment circuitry, this relatively simple I.f. 
generator has an output frequency range of 10Hz to 
70kHz arranged in three stages: 10-700Hz; lOO-7000Hz; 
1-70k Hz. It is also possible to extend the range to 
500kHz. 

The output voltage is variable up to 4V peak-to-peak 

and the instrument is therefore suitable for both digital and 
analogue applications (it can be used to direct-drive either 
TTL or CMOS) and is a useful tool for testing audio or other 
low-frequency equipment. 

Power Supply 
The circuit of the power supply section is shown in Fig. 

I; it produces a stabilised + 11·3V and -11·3V from the 
240V mains input. These particular voltages were chosen 
in order to combine optimum performance with minimum 
temperature drift. 

The mains input is applied to the primary winding of 
T I. The output from the centre-tapped secondary of this 
24 V transformer is full-wave rectified by 01-04 and then 
smoothed by Cl and C2 to produce unregulated voltages 
of approximately + 17V and -17V at the collectors of Tr I 
and Tr2 respectively. These transistors are used in the 
common base configuration, their base current being sup­
plied via R2 and R3 and the base reference voltage being 
determined by the 12V Zener diodes 06 and 07. The out-

• (rlI LOW FREQUE~CVSIGNAL GENERATOR 
~ ru • N xl0 

off 0 ' 8 
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Fig . 1 : Power Supply circuit diagram 
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Fig . 2: Main circuit 

put voltages from the emitters of T r 1 and Tr2 are 
stabil ised at + I I ·3 V and - I I ·3 V with respect to the OV 
line. An on-off indication is provided by LED I which is 
connected across the unregulated output of the rectifier 
bridge (01-04) and which, like the power switch SI , is 
mounted on the fro nt panel. The current thro ugh the l.e.cI. 
is limited to approxi mately I 2mA by RI . 

Main Circuit 
Figure 2 shows the 8038 with its associated range selec­

tion and waveform purity ci rcui try. T he output im­
pedances and amplitude of these waveforms vary con­
siderably and the series resisto rs R9, RI O and R I I are 
included to produce waveforms eq ual in amplitude at ap­
proximately 4 V peak-to-peak. The squarewave output is 
fl oating and must be connected to the suppl y voltage via 
R8; a ll of these output waveforms a re balanced about OV. 
T he desired waveform is selected by means of S3 which is 
mounted on the front panel and the amplitude of the out­
put is varied by VR6, a lso mounted on the fron t panel. 
The ou tput from the i.c . is buffered and amplified by two 
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tra nsistors Tr3 and Tr4 which a re connected as a common· 
coll ector Oarl ington pair-this configu ration provides 
maxim um current gain but negligible voltage gain. 
Resistors RI 3 and R 14 provide d.c. bias to T r3 and T r4. 
Capacito r C7 provides d.c. insul ation for the output 
waveform which is referenced to OV by RI 5. Resistor RI 6 
protects the instrument agai nst damage should the output 
become short-ci rcuited. 

In the configu ra tion shown, the output impedance of the 
in strument is approximately 100ft 

Construction 
With the exception of those which are mounted on the 

fron t panel, all components used in the construction of the 
I. f. signal generator are mounted on a single-sided printed 
ci rcui t board . Th is is housed in a metal instrument case 
measuring 225 x 64 x I 34mm . The main body of the case 
is drilled onl y to mo unt the 6BA bolts which support the 
p.c.b. ; the location of the mounting holes is not critical but 
be sure to leave enough space between the front panel and 
the p.c.b. If yo u don 't, the panel-mounted items will tangle 
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* components 

Resistors 
. tW5% 

56Q 
220Q 
680Q 
1kQ 
2-4kQ 
10kQ 
12kQ 
18kQ 
20kQ 
33kQ 
56kQ 

tW5% 
8 ·2MQ 

Semiconductors 
Qiodes 

1 N4002 
BZX61C12V 

Transistors 
BC109 
BFX85 
BFX88 

Integrated circuit 
8038CC 

Light emitting diode 
Min. indicator type 

Switches 
Midget rotary 4p3w 
Min. toggle d.p.d.t . 

1 
1 
1 
2 
3 
2 
1 
1 
1 
1 
1 

5 
2 

1 
2 
1 

2 

with those mounted on the p.c.b! 

R16 
R13 
R14 
R2,3 
R1,6 ,7 
R9,12 
R15 
R4 
R8 
R 11 
R10 

R5 

01,2 ,3,4,5 
06,7 

Tr3 
Tr1 , 4 
Tr2 

IC1 

LE01 

S2,3 
S1 

Intersil 

Only one hole is required in the rear panel-for the 
mains cable entry. In accordance with normal good prac­
tice (i.e. , common sense), we recommend that you use a 
cable entry clamp (such as RS Components Type 544-263 
or similar) in preference to an ordinary plain grommet. 
Fuse FS I is easily accommodated within the case. 

The front panel overlay (see Fig. 4) provides the 
necessary drilling information for the front panel. All the 
mounting holes for the switches and potentiometers are 
9·5mm dia . (O·375in). The hole for the BNC output socket 
(SK I) should, however, be drilled to IOmm dia.; this hole 
is intentionally oversized as SK I must be isolated/rom the 
chassis in order to avoid undesirable earth-loop effects. 
Figure 5 shows in detail how this may be achieved. A 
BNC socket was chosen for the output as this is the type 
most commonly used in test instrument applications-the 
individual constructor may, of course, vary the choice to 
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Capacitors 
Ceramic 

10nF 2 C8,9 
0 ·1jlF 1 C3 

Polystyrene 5% 
2 ·2nF C4 
22nF C5 

Polycarbonate 5% 
220nF C6 

Electrolytic 16V 
100jlF C7 

Electrolytic 25V 
2200jlF 2 C1 ,2 

Potentiometers 
Min . preset, horizontal mounting, 0 ·1 W 

1 kQ 2 VR 1 ,3 
100kQ 2 VR4,5 

Midget, linear track 
10kQ 
100kQ 

M iscellaneous 

VR2 
VR6 

P.c.b. type 

12-0-12V 6VA mains transformer (1); instrument 
case (Bazelli) 225 x 64' x 134mm (1) ; 50Q 
BNC coaxial socket, Type UG 1 094/ U (1); 14-pin 
d.i.!. integrated circu it mounting socket (1) ; knobs, 
Sifan, 15mm collet type with wing (2) , plain with 
white line (2); PW transparent panel overlay (1) ; 
mains cable entry clamp (1) ; 1 A fuse and holder 
(1) ; printed circuit board (1) ; 50Q coaxial cable, 
equipment wire, etc. 

suit his own requirements. indicator LED I is mounted in 
a 4mm dia. hole. 

Full details of the p.c.b. and the connections between it 
and the front panel are shown in Fig. 3. 

Constructors should note that the sine and triangular 
outputs from the i.c . are high impedance and are therefore 
susceptible to crosstalk from its squarewave output. Con­
sequently. the connections from the p.c .b. to S3 must use 
coaxial cable; the same appiies to the connection between 
the common contact of S3 and VR6 . Keep the lengths of 
these coaxial connections as short as possible: note that a 
spare tag on S3 is used in order to common together the 
earth screens. 

The frequency selection capacitors C4, CS and C6 are 
all mounted directly onto the back of S2-a twisted pair is 
all that is necessary to make the connection between these 
components and the p.c.b. The remaining interconnections 
are made with normal stranded equipment wire . 
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Testing 
An oscilloscooe is essential for calibrating the instru­

ment and, if available, a frequency counter and an elec­
tronic voltmeter would also be very useful. Check first that 
the supply voltages (+ 11· 3 V and -11· 3 V) are correct to 
within 0·2V; the 8038 used in the prototype was socket­
mounted and the i.c. was not placed into the socket until 
these voltages were verified as being correct. 

The next step is to set all potentiometers and pre-sets to 
mid-travel and monitor the output waveforms from pins 2, 
3 and 9 of the i.c. using the 'scope. The approximate peak­
to-peak amplitudes of the waveforms should be 20V for 
the squarewave, 6·5V for the triangular output and 4V for 
the sinewave output. Changing ranges (S2) should alter the 
frequency by a factor of ten, of course. 

Once you are satisfied that all is well with the i.c. , test 
the output buffer by comparing the waveform at the wiper 
of VR6 (waveforms of up to 4V peak-to-peak should be 
available on all signal selections) with that emerging from 
the output socket (SK 1). In all cases, the waveforms 
should be virtually identical at both points. 

Interior view of the prototype unit 

Calibration 
A frequency counter is obviously the best instrument to 

use for calibration , although an oscilloscope may also be 
used if its time base is known to be accurately calibrated. 
The l.f. generator range switch (S2) should be set to the x 1 
position, and VR2 should be turned fully anti-clockwise 
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(frequency at a minimum). Now adjust VR I until the out­
put frequency is 10Hz. Changing ranges should now result 
in output frequencies of approximately 100Hz and 1kHz. 
Repeating this procedure with VR2 set to its maximum 
frequency position (fully clockwise) should produce output 
frequencies of approximately 700Hz, 7kHz and 70kHz. 

The purity of the sinewave output should be adjusted by 
using VR4 and VR5-do this with the output frequency 
set to approximately 1kHz on the x 10 range. The adjust­
ment is correct, of course, when the trace on the os­
cilloscope most closely resembles the classic sinewave 
shape! 

Solder tag 

Case PCS mounting screw 

Insulating 
washers 

PVC from 
insulated wire 

Fig. 5: How to mount SK1. The insulating washers 
should be cut from semi-rigid plastic sheet, such as 
the celluloid used in shirt-packaging, etc. The "0" ring 
is made by cutting pvc sleeving to length and then 

trapping it in position as shown 

Accuracy 
After calibration of the frequency scale, it is worth 

pointing out that the frequency set will be accurate only to 
±3%. This is due partly to the frequency drift of the i.c. 
with change in temperature (it does run fairly hot and 
therefore calibration is best performed after the instrument 
has been switched on for some time), and partly to the 
tolerance on the absolute values of the capacitors in the 
tuning circuit. The accuracy could probably be improved 
by adding extra trimmer capacitors in parallel with 
C4/C5/C6, but these additional components and the extra 
calibration required were not thought to be justified in this 
simple construction. This particular generator was never 
intended to achieve laboratory standards of accuracy! 

Distortion 
Distortion occurs at the low frequency limit, caused by 

variations in the mark-space ratio, and also at the high fre­
quency limit-due to a reduction in the amplitude of the 
output waveform. The distortion is, however, within 4% 
over 95% of the frequency range. 
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Unfortunately, the distortion is a function of the i.c. it­
self and varies according to the waveform selected. The 
triangular output is the most affected as its amplitude 
reduces above 40kHz. If you decide to extend the range of 
the instrument as described below, it should be pointed out 
that the squarewave becomes distorted above 120kHz and 
the amplitude of the sinewave output becomes reduced 
above 75kHz. 

Extension 
If an extension of the output frequency range is desired 

(and you can stand the reduced amplitude of the output!), 
substitute a 3-pole 4-way wafer switch for the S2 specified 
in our components list and add a capacitor in similar 
fashion to C4/C5/C6. This should be 150pF in value 
with a polystyrene dielectric and will provide a further 
sinewave output range from 10kHz to 500kHz. 

The reduction in the peak-to-peak output voltage is ap-
proximately 50% at the highest frequency. • 

The transparent front panel overlay for this project is 
available from the PW Editorial Office, price £1 .60 including 
post and packing. 

Multiple Choice-continued (see page 21) 

Actually, none of the answers is correct. Ohm's Law states: 

If the temperature of a conductor is kept constant, the 
current through it is proportional to the potentia' dif­
ference across it. 

Note that the term "resistance" does not enter into the 
statement of the law as originally given. 

"But", I hear you protest; "So what? In practical terms, 
Ohm's Law relates voltage, current and resistance." And so 
it does, but if you go back to the options offered, "d" ex­
presses that relationship in words, "b" expresses it 
algebraically, and "a" gives a numerical example. So you 
must decide between them. 

If I had encountered this question in an exam, knowing 
that none of the options is correct (or even if I hadn't 
known), I would have argued as follows: "c" is not relevant. 
It is probably a true statement but it is not a complete sen­
tence (read it again if you don 't believe me), so I cannot be 
sure. "a" is relevant and true, but not adequate as a defini­
tion, and laws are not usually expressed numerically, so it 
can be eliminated. "b" is relevant and true and adequate, be­
ing answer "d" turned into an equation. To choose between 
the two, I would argue that laws are more often stated in 
words than symbols, and plump for "d". I don't know if that's 
"right", but in any case, the decision doesn't seem relevant 
to my suitability to become a radio amateur, or does it? 
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New Catalogues 
Greenweld's latest 1980 catalogue is 
now available. 

Many new products have been 
added, and surprisingly a great many 
prices have been reduced, giving even 
greater value . 

Included with every catalogue is a 
first-class reply paid envelope, an order 
form, their latest bargain list and inside 
the back cover will be found five 12p 
discount vouchers. 

As soon as the new Vero catalogue 
becomes available (early 1980)' this 
will be included as well. 

The catalogue costs 40p plus 20p 
P&P from: Greenweld Electronics Ltd., 
443 Millbrook Road, Southampton 
501 OHX. Tel: (0703) 772501. 

Transformers 
Barrie Electronics Ltd. have extended 
their range of transformers, all 
available from stock. 

In addition to their existing ranges of 
miniatures, output and mains input 
types are auto transformers, isolating 
transformers (with screens), low 
voltage ranges and low-cost split bob­
bin types. 

Barrie also provide a specialist 
winding service for types not covered 
by standard ranges stocked, a 
catalogue is available for 20p stamps. 

Barrie Electronics Ltd., 3 The 
Minories, London EC3N 1 BJ. Tel: 01-
4883316/7/8. 

Club News 
A new AR society has been formed, 
The Eden Valley Radio Society . 
Meetings are held every third Thursday 
of the month at 7.30pm in the Two 
Lions Hotel, Penrith, Cumbria. 

A comprehensive programme has 
been arranged for 1980, which in­
cludes field day stations. 

A welcome is extended to all, who 
can obtain further details from: David 
Shaw G8TXJ. 2 Low Wiend, Appleby­
in-Westmorland, Cumbria CA 16 6QP. 

North Devon Radio Club meets 
twice a month. On the 2nd Wednesday 
at Pilton Community College, Choddi­
ford Lane, Barnstable, and on the 4th 
Wednesday at 38 Clovelly Road, 
Bideford. All meetings start at 7.45pm. 

Further details from: The Secretary, 
H. G. Hughes G4CG, "Crinnis", High 
Wall, Sticklepath, Barnstaple EX31 
2DP. 
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Garrard Sold 
The Plessey Company Limited an­
nounced recently that the worldwide 
business of its Swindon-based con­
sumer electronics subsidiary, Garrard 
Engineering Limited, is to be sold as a 
going concern to Gradiente Electronica 
Limitada of Sao Paulo, Brazil, for £1 
million cash. 

Gradiente is a major audio products 
company with five factories in Brazil 
and one in Mexico. The Company em­
ploys 2,800 people and last year had a 
turnover of approximately £35 million. 
It markets a complete range of hi­
fidelity audio products and presently 
manufactures Garrard products under 
licence in Brazil. 

It is intended that Gradiente 
products and the existing Garrard 
range will both be marketed in future 
under the Garrard trade name 
throughout the world. The combination 
of the Garrard name and products and 
the Gradiente range will present an 
attractive, comprehensive and unified 
group of audio products. 

Gradiente expects th;>' Garrard with 
a wider range of proaucts will trade 
profitably in the future. 

Hi-Fi Homework 
Building the power stage of a hi-fi am­
plifier awaits students starting the 
Open University's new second-level 
course on Introductory Electronics. The 
home experiment kit for the course 
also contains a dual-trace oscilloscope 
with its own power supply. 

"Introductory Electronics" uses a 
systems approach concentrated on cir­
cuit design and offers a modern, prac­
tical way of teac,hing digital electronics, 
for example in focussing on the use of 
read-only memories specified by truth 
tables. It brings students to the point 
where they can begin to tackle work on 
microprocessors, as in "The Digital 
Computer", a related course from the 
Open University. 

Equally, though, the new course is 
useful for people who simply want to 
find out what electronics is about. 

It does, however, assume a basic 
knowledge of some mathematical 
concepts: sine and cosine functions, 
elementary differentiation and integra­
tion. Students could get to this stage 
by taking the Open University's course, 
"Modelling by Mathematics". 

There are eleven television 
programmes associated with the 
course, and a joint summer school with 
the Open University's course on In­
strumentation. 

At present, "Introductory Elec­
tronics" is available to existing under­
graduates of the Open University, but 
in 1981 will be introduced for 
Associate Students undertaking a "one 
off" period of study. (Applications from 
Associate Students will be invited in 
May this year.) 

Nearly 1400 students have applied 
to start "Introductory Electronics" in 
January and, overall, more than 4000 
people have applied to enrol on one of 
the Open University's four electronics 
courses: "Introductory Electronics". 
"I nstru mentation". "Telecom m un ica­
tion Systems" and "The Digital 
Computer". 

Open University students learn from 
study booklets sent through the post, 
from associated radio and television 
programmes, summer school and 
tutorials. 

If you would like to become an 
undergraduate of the Open University, 
write to: The Admissions Office, PO 
Box 48, Milton Keynes MK7 6AB. No 
formal educational qualifications are 
required-entry is on a "first come, 
first served" basis. Applications are in­
vited before May 30, to start studying 
in 1981, but apply early to stand the 
best chance of being accepted for next 
year. 

Can You Help BAEC? 
The British Amateur Electronics Club, 
formed in 1966, has its base at 
Penarth, S. Glamorgan. Members in 
other parts of the country have tried to 
start local meetings, but have run into 
many problems, principally that of 
finding a suitable room at a reasonable 
charge. 

If you run an Electronics Group or 
Radio Club, the BAEC would greatly 
appreciate. if suitable arrangements 
could be made, for local BAEC mem­
bers to attend your meetings. 
Naturally, those members would be 
prepared to pay an affiliation fee. 

Can you help? If so, please contact: 
The Chairman, BAEC, Cyri/ Bogod, 
"Dickens," 26 Forrest Road, Penarth, 
S. Glamorgan. Te/: (0222) 707813. 
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NIMBUS 
Modular 
2rn Transceiver 

System 
[Part 2) 

Michael TOOLEY BA G8CKT 
& 
David WHITFIELD BA MSc G8FTB 

Construction of the transceiver should not be attempted 
without the use of the recommended printed circuit design 
for the main transmitter/receiver module. No other form 
of construction will give satisfactory results, and even a 
small departure from the recommended layout may cause 
severe problems. Whereas a double-sided p.c.b. (with an 
extensive earth plane on the component side of the board) 
could have been used for this project, the obvious advan­
tage of simplified track layout was considered to be out­
weighed by the comparatively high cost and fabrication 
problems when compared to a single-sided design. In par­
ticular, the requirement for accurate registration between 
the masks for the two sides of the board would have ren­
dered it difficult, if not impossible, for the average amateur 
to manufacture. 

The result (after many hours spent in playing a mind­
bending version of three-dimensional jigsaw puzzles) was 
to produce a single-sided printed circuit design. The track 
layout is shown in Fig. 7, and the following section con­
tains some notes for constructors who wish to manufac­
ture their own p.c.b. for the transmitter/receiver module. 
The ensuing sections contain some specific constructional 
notes for the three basic circuit modules, but first a num­
ber of other general points which apply to all the modules. 
Assembly details for the transmitter and receiver tuned cir­
cuits are essentially the same and are therefore described 
together in a separate section. 

It was mentioned in Part I that the basic transceiver 
could be built for around half the cost of an equivalent 
commercial unit. The economy achieved, however, is the 
result of careful design, rather than by the use of low cost 
surplus type components and the use of full-specification 
components is, in fact , essential to ensure good perfor­
mance: surplus components should, therefore, be avoided. 
For example, surplus transistors may function quite ade­
quately in many respects and in many applications, but 

46 

their performance in terms of noise, gain and cut-off fre­
quency is often impaired, to the detriment of the overall 
circuit performance. Another important consideration is 
that the components used should fit into the spaces 
allocated to them on the printed circuit board. In par­
ticular, this is true of the electrolytic capacitors, which 
should be tantalum bead types . These are more expensive 
than other types, but represent the most compact way of 
achieving the required capacitance. 

All the connections between the printed circuit boards 
and external controls, sockets, etc., are made to terminal 
pins on the p.c.b. the pins being employed are those used 
for standard O· I in Veroboard. The various test points are 
also fitted with pins to allow measurements to be made 
easily from the top side of the board. When the component 
assembly has been completed a further visual examination 
is recommended and all protruding connections on the foil 
side of the board should be cut off as close to the board as 
possible to avoid any stray capacitance effects between 
connections. This side of the board may then be cleaned 
using a solvent cleanser and then treated with a light 
protective coating of printed circuit lacquer. 

Internal view of the transceiver 
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Fig. 7: Main printed circuit board track pattern shown full size 
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Fig. 8: Component layout on the main printed circuit board 
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Printed Circuit Board 
The manufacture of the p.c.b. for the transmitter! 

receiver module is a relatively straightforward undertaking 
provided that the necessary materials and facilities are 
available. The whole process can be completed in approx­
imately 2 to 3 hours, including the time to drill the holes. 

The first stage in the process is to make a transparent 
mask from the I: I p.c.b. layout shown in Fig. 7. This may 
be done photographically or with the aid of a suitable 
proprietary copying process. A piece of copper-clad 
single-sided fibreglass board of at least 160mm x 90mm 
should be coated with positive photo-resist using one of 
the proprietary sprays available, alternatively, pre-coated 
board is available from several sources. The mask is then 
laid over the coated board and the board is exposed to 
ultra-violet light through the mask. The directions supplied 
with the board indicate suitable exposure times and the ex­
posed board is then immersed in developing solution (this 
is typically sodium hydroxide). After developing is com­
plete, the board should be carefully washed. 

It is worthwhile at this stage to subject the board to a 
careful visual examination. The developed resist pattern 
should be checked to ensure that there are no unwanted 
bridges between tracks. Any such extraneous resist should 
be removed with a fine scriber. When the pattern is con­
sidered to be satisfactory the board may be etched in the 
usual way. After etching and cleaning, the board should 
again be checked for unwanted copper bridges. The impor­
tance of such checking cannot be over emphasised ; a few 
minutes well spent at this stage may save many hours of 
frustration later on! 

::0:: ~t.mm 
Smm 

3 I. 
00----

"'I W"'A"D"'S"'6""'21 

Fig. 9: Coil base connections viewed from above 
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L6 
fWA5553J 

L7 

L3 

L8 

Fig. 11: Modulator printed circuit board (fu" size) 

Input 
from 
SKl 

C20t R20ji R205 + supply to relay 

5~ C!5 r:, ~ ~ Ii ....... -. +-1 -~::~:~;~o~w·on 
. . • . ... ~~ , ..•. ' D200~ R206 TX/RX board 

I.~·~ .. ··.~i. i~ ; !S,% ... ~~~, 2~ O",":~:::71 
, y ~~ .. . ~ .... .,-+-H-rx/RX board 

Fig. 12: Modulator board component layout 

The board is now ready for drilling and it is recommen­
ded that initiall y all holes are drilled out with a No. 60 
(I mm) drill . In view of the number of holes involved, it is 
likely that a quantity of such drill bits will be required; it is 
essential that sharp drills are used to ensure clean, burr­
free holes. After all the holes have been drilled. specific 
holes should be enlarged where appropriate as follows: 

Imm 

1·5ml11 

3 m 111 

6mm 

All test points , all wiring points (both to accept 
terminal pins as used on O· 1 in Veroboard), all 
preset resistors and for the centre pins of the 
crystal sockets. 
All trimmer capacitors, end terminals of the 
crystal sockets, the coil bases (including the holes 
for the cans), L9 , L 10, L 1 00, L 10 1, and earth 
tags for LI 05. 
For mounting the board in the case. 
For the base of L 1 04. 

The board is now ready for the components to be 
assembled onto it. 

L t. LS 

Ll 02 Ll 03 

Fig. 10: Coil base connections viewed from above showing components 
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Table 1 : Tuned circuit coil winding details 

Wire Winding 
'~ y 

Base Tuning Length Pins 
Coil and Can Former Slugs Turns s.w.g. Type mm Tap Details Top Bottom Tap Notes 

L1 

~ ~ ~ 18t 36 enam. close - 2 5 -
L2 20 36 enam. close 4fT from pin 5 6 5 2 
L3 ~ ~ ~ 12 36 enam. close - 4 6 -
L4 12t 36 enam. close 3Tfrom pin 5 1 5 4 
L5 ~ ~ ~ 6 22 t.c. 7·5 - 6 4 -
L6 7 22 t .C. 10 2Tfrom pin 5 5 6 4 
L7 ~ ~ x 31- 18 t.C. 7·5 tTfrom pin 2 2 5 3 2 
L8 x 4 22 t.C. 7 ·5 1T from pin 6 4 6 1 
L9 x x x 6 18 t .C. 12·5 - - - - 6mm i.d. 
L10 x x x 4 18 t .C. 15 - - - - 7 ·5mm i.d. 
L 100 x x x 3 18 t .C. 15 Hfrom - - - 7 ·5mm i.d. 

chassis 
L101 x x x 3 18 t.C. 12 ·5 - - - - 7 ·5mmi.d. 

" L102 ~ ~ vi 81- 36 close 6 3 2 enam. - -
L103 X 31- 22 t.c. 7 ·5 - 1 4 -2 

L 104 x V vi 30 36 enam. close - - - -

S2a TX 
RLla B -1 Power I N F 

I 
RX 

VR101 C136 

'T" I 
P 1.7k 2n2 

: 6V R300 Volume 

.....L I lk Transceiver 3 module r I RLl I. TX RU b 20Sfl C 

I ==~ T 
'T" 5 E 

: 6V I 6 
.....L 

T I Slb 0 

J. Q 
S2b 

~ 
L 

Microphone ? I r= ==tk)o1-;:r-=-=-=-t=-=-=-=-=-=-=-=-=-=-=-=-=-=---_-=-±;--;I....~_li~_V __ M_Od_U_la_to_r __ --, 

p.t.t . Switch 
~)--+--+ 

Cl1.0 

1.7OfJ 

L-1-'\~)--+-+-------------------------' 
,==, I 

Earphone ~ J 
(optional) S300 

f Transmit /receive 
.J.. (if required) 

~ 

Fig. 13: Circuit diagram of interconnection winng 
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Tuned Circuits 
The construction of the various tuned circuits as 

described below depends on the use of the components as 
specified in detail in the parts lists. All but four of the coils 
used in the tuned circuits are wound on 4· 8mm formers, 
the remainder (L9, LIO, LlOO, LIOI) being self­
supporting, air-spaced windings. The coi l formers, with the 
exception of L I 04, are mounted on bases inside the 
screening cans; Ll 04 uses a former mounted directly on 
the printed circuit board. 

The convention which will be adopted to identify the 
base connections is illustrated in Fig. 9. The "flag" marker 
is used in the various illustrations to identify pin I of the 
base as viewed from the top side (the base itself carries no 
such marking in practice). The coils which are mounted in 
sc reening cans also have a number of passive components 
wired to the coil former base and the component layouts 
associated with these coils are shown in detail in Fig. 10. 
the coil windings themselves being speci fi ed in Table I. It 
is recommended that the components on each coil base are 
all fitted before the completed unit is mounted on the prin­
ted circuit board. The windings themselves may be secured 
to their formers with a drop of polystyrene impregnant to 
prevent subsequent performance degradation arising from 
vibration-induced value changes. 
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D300 

Battery pack 
(6V) 

N 

Transceiver board 
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L _________________ _ 

Fig. 14: Wiring and inte rconne ctio n details 

Transmitter Construction 
The construction of the tuned circuits for the transmit­

ter module should now be complete with the exception of 
L9 and L I 0 which are easily wound on the shank of a 
twist drill of the appropriate diameter and the winding 
length then adjusted while still on the drill. It is recommen­
ded that the tuned circuits and coils should not be fitted to 
the p.c.b. until after the remainder of the components are 
in place because this facilitates the insertion of the smaller 
components with much greater ease. 

The component layout for the transmitter module is 
shown in Fig. 8. The use of fine insulated wire is recom­
mended for the link adjacent to L 1 and L2. The ferrite 
beads. FB 1-3, are fitted and held in place by wire links 
through their centres as shown. The choke, RFC 1. is con­
struct~d by close-winding turns of 30-36 s.w.g. en"amelled 
copper wire along the length of a + watt I kO resistor, the 
ends of the winding being soldered to the resistor leads 
close to the body. 

Receiver Construction 
In most respects the construction of the receiver follows 

closely the pattern of the transmitter described in the 
previolls section. However. there are a number of dif­
ferences and additional considerations to be borne in 
mind. The receiver makes use of three integrated circuits 
and these may. if desired , be mounted in dual-in-line 

Fig . 15(a): Copper fo il 
layout of the relay board 
shown full size 

IWR"'381 1 0 

'C'on TX/RX via short link ~5 • 
SK2(centre of co-ox) 6 • 

'00 "'RX .. , ,"," H": I:' • 

RLl 

PH ""'p" ',ISKI I ',' 
0 

• 
• 
• 

• 

r o ------~ I PC Magazines Lld 
WR075 1980 -L -o ..J 

1·,·" TlVRX &.", '" '::It , .. "h pm' ... ~' 3'" modulator board Jr" "'" "'," 
1 I . "Vlmm ", 

Fig. 15(b): Relay orientation and pin c o n nections 
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sockets. In any event, the orientation of the integrated 
circuits should be very carefully checked before power is 
applied to the circuit. 

The component layout for the receiver module is shown 
in Fig. 8, but this diagram has a link omitted for reasons 
of clarity. A coaxial connection is required between pins H 
and I, J and K, respectively. It should be noted that pin J is 
in fact one end of R 133 which stands vertically in the posi­
tion shown, i.e. , the bottom of R 133 is soldered to the 
p.c.b. while the top end acts as pin J. 

The construction of the choke, RFC 100, is similar to 
that of RFC I described earlier, the difference is that the 
value of resistor used is 100kO. The inductor for the 
"trap" circuit, L104, is wound on a 4·8mm former which 
mounts directly onto the p.c.b. This should be a tight fit, 
but the former may be secured with a drop of adhesive 
taking care not to get any in the threads of the former. 

Other points which may not be immediately obvious 
from Fig. 8 are as follows. The second local oscillator 
crystal, X I 04, is soldered in place without any socket. The 
gate connections of Tr 101 cross over and so must have 
insulated sleeves. Choke RFC 100 should be mounted 
horizontally on the p.c.b. The filters which define the per­
formance of the first iJ. amplifier, FLIOO and FLlOI , are 
Toko Type CFSIO.7 which were designed for use in wide­
band f.m. receivers and are used here to provide broad­
band selectivity. The standard filters are available with 
300kHz ± 50kHz bandwidth (-3dB), and attenuation of 
better than 20dB at +600kHz. It is advisable to order 
filters in pairs to enSUre matching characteristics, and 
filters with a narrower bandwidth (± 150kHz at the 3dB 
points) are available from Ambit International under the 
description C FS 10.7(150). All types are electrically sym­
metrical , and may be inserted either way round, with the 
centre pin always earthed. 

The second iJ. filter is available in two forms. The 
CFU455H has a bandwidth of 6kHz (-6dB), while the 
CFU455F has a bandwidth of 12kHz (-6dB), both being 
ceramic filters in the same encapsulation. The filter used 
depends on the application, but the CFU455F is probably 
more suitable for general purpose applications. 

Modulator Construction 
The simple modulator circuit is built on its own single­

sided p.c.b., the component layout for the board not being 
critical, but a good earth is desirable for decoupling pur­
poses. A suitable p.c.b . track layout is shown in Fig. 11 
with the corresponding layout in Fig. 12. 

Constructors wishing to manufacture their own p.c.b. 
for the modulator should follow the same procedure as 
described for the main transmitter/ receiver module. Alter­
natively, a suitable piece of O·lin Veroboard may be used 
in place of a formal p.c.b. The two integrated circuits may 
be mounted in dual-in-line sockets if desired, but otherwise 
no special considerations apply to the mounting of the 
components. 

Wiring and Internal Layout 
The circuit diagram of the interconnecting wmng is 

shown in Fig. 13, the actual layout employed being very 
much a question of individual preference and the wiring 
diagram of Fig. 14 shows only one possible interpretation. 
In any layout, however, the following points should be 
borne in mind: 

Practical Wireless, April 1980 

I. The aerial and microphone sockets should be physically 
separated. (Ideally at opposite ends of the front panel.) 
2. Controls should be easily accessible and logically 
placed. 
3. Controls and sockets should all be located on the front 
panel thus allowing the transceiver to be used in either the 
upright or the horizontal position. (The former is ap­
propriate for "hand-held" use and the latter for dash 
mounting in a car.) 
4. Links from the transceiver board to the crystal switch 
should be kp.pt as short as possible, and 500 coaxial cable 
should be used for all signal connections including linking 
the relay board to the aerial socket. 
5. The relay board should not be placed in close proximity 
to the p.a. transistor, Tr6 and associated components. 
6. The relay board can be located immediately beside 
points E, 0 and C on the transceiver board. In this caSe 
coaxial links are not required and short lengths of 22 
s.w.g. tinned copper wire will be adequate. A suitable 
layout for the relay board is shown in Fig. 15 . Construc­
tors may, however, mount the relay on a small piece of 
0·1 in matrix Veroboard if preferred. 
7. The printed circuit boards should be mounted so that all 
test points and preset components are readily accessible. 

In Part 3 we will deal with the alignment of the 
transmitter and receiver, setting up the modulator controls 
and finishing the completed project. Also included will be 
information on the crystals required for the most popular 
of the v.hJ. f.m. channels. 

Please note that Tri05 was incorrectly shown as BC458 
in the receiver components list. It should read BC548 as 
shown on the circuit diagram. 

STEREO AUTO FADER 

~~~continued from page 28 

Adjustment 
With the input connected to a programme source and 

the output coupled to a tape deck or amplifier, the deck or 
amplifier controls are adjusted for the correct channel 
balance. VR2 is set to give a microphone signal of the ap­
propriate level, and R8 is adjusted to correctly balance this 
signal. VR2 is set for the highest threshold level that gives 
reliable operation of the automatic fader circuitry. It is not 
advisable to use a lower setting as this could result in 
accidental operation of the fader action and could also 
considerably extend the decay time of the circuit. R 11 is 
adjusted for the desired level of fade out in the left hand 
channel and then R 16 is used to balance the two channels 
with the automatic fade in operation. 

If desired, a higher level of fade can be achieved by in­
creasing R 12 and R 19 in value. The time taken for the 
signal to return back up to its non-faded level is propor­
tional to the value of Cl, and can be altered by changing 
the value of this component should a different decay time 
be preferred. Similarly, the time that elapses before the 
signal begins to return to its normal level is proportional to 
the value of C3, and can easily be changed if a different 
delay time is considered to be desirable. • 
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In Part 1, last month, we looked at the circuit arrange­
ments, and gave details and results of the transmitter .. 
section tests. The marine transmitter specifications 
were used as a "yardstick" for some of these, but it 
should be remembered that amateur equipment is 
designed to much less rigorous standards. Just as 
well, otherwise few amateurs could afford it! We now 
continue the receiver section tests and measure­
ments. 

Table 6 lists the internal whistles, and is produced by tun­
ing carefully through each band in turn looking for the whis­
tles, and then measuring the frequency and equivalent level. 
Table 7 lists external spurious, a much longer task. For this, 
the receiver is tuned to a frequency, and then the signal 
generator is set to a level of 10mV and swept, manually, 
from 500kHz to about 50MHz. Each whistle is then 
measured in level and frequency, and those above 100mV 
are ignored. This test is very laborious, but a signal generator 
of the type required for accurate measurement by sweeping 
costs about £ 16000, and the authors employers haven't yet 
found sufficient justification for it! ! 

Table 8 lists the intermodulation performance. For this 
test, two equal signals spaced 20kHz apart are fed into the 
receiver, which is tuned 20kHz away from one of the signals. 
The levels of the signals are then adjusted, while maintaining 
equality of level, until the resultant received signal is equi­
valent to a 1 ~V input signal. For 2nd order intermodulation 
distortion, signals are chosen such that their sum or dif­
ference is equal to the frequency of tune. This test is very im­
portant in determining the receiver capabilities on an aerial. 

Reciprocal mixing again uses two frequencies, and this 
test measures the noise sidebands of the local oscillator(s) in 
a receiver. It is especially important in synthesised receivers, 
and those using pre-mixed oscillators. Cross modulation is 
one of the most misunderstood terms in amateur radio, and 
rarely occurs in modern receivers-other effects mask it, and 
lead to operator intervention first! As can be seen from the 
results, cross modulation is masked by reciprocal mixing, 
and this seems a fairly common feature of modern receivers. 

Finally, it may be noted that no measurements are made 
of selectivity as such. Because the equipment uses a com-
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AN".,EUR RADIO EXCHAllGE 
Brenda (G8 SXY) and Bernie (G4 AOG) invite you to the only shop in London where you 
can see and try all the leading makes of Amateur Radio Equipment under one roof ... 
YAESU, ICOM, TRIO, STANDARD ... compare them all ... and have a cup of Brenda's coffee too! 

* JUST LOOK AT OUR PRICE * A MUST for the serious 
FRG-7 owner ... 
Free standing external digital display giving accurate 

CC en frequency readout while still retaining the analogue 
W -t tuning facility. 
~ ~ 
~ ::D 
0 

~ 
0 

CC " ~ " t- m 
en ::D 

£289 ~ 
TRIO Inc. 
R-1000 VAT 

* JUST LOOK AT OUR PRICE * PRICE £49 inc. VAT 

Something different, the fabulous new synthesised VHF/ UHF 
BEARCAT 220FB receiver from the USA. Covers three amateur 
bands plus aircrah, marine and public service bands on these 
frequencies : 66-88MHz, 118- 136MHz, 144- 148MHz, 148-
174MHz and 420-512M Hz. Scans between any two pre-set 
channels, and also offers a priority-channel signal-finder and a lock­
out facility. Operates on mains or 12V, so use at home, in the car, 

or on the boat. 

BEARCAT 
220 FB £241 ;:~. VAT 

At its price you won't find a better communications receiver th~n 
the YAESU FRG-7. We like to summarise its specification by 
saying that the FRG-7 hears things that other receivers don't even 
know exist . .. all the way from 500kc to 30MHz. So come and try 
it, and see for yourself why it still represents the finest value-for­
money in the communications receiver market today. 

YAESU 
FRG-7 £199 inc. VAT and free 

HELlSCAN Aerial 

... and this is the HELlSCAN Wall-ta-Wall Aerial 
Only from us, a specially developed high-tensile receiving antenna 
giving superb results. Use it indoors or out -
from wall -to-wall, from point-ta-point, 
or from pillar-to-post. 

INTRODUCTORY 
PRICE-JUST £15inc.VAT 

CLOSED WEDNESDAY, BUT USE OUR 24-HOU ANSA,FUNE SERVICE 

EASY TERMS UP TO 
2 YEARS I~ CREDIT SALES 

BY TELEPHONE 

2 NORTHFIELD ROAD, EALING, LONDON W13 9SY. 

INSTANT HP FOR 
LICENSED AMATEURS 

Tel: 01-579 5311 

So easy for Overseas Visitors - Northfields Station is just seven stops from Heathrow 
on the Piccadilly Line - or phone your order and let us deliver it to you at the Airport. 
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TRIO R1000 
'-"~ -" ... _""."" 

- ~ - ---:::::'.=""-- --=- -~- -.....:--

THIS RECEIVER IS SO ADV ANCED, IT MAKES EVERYTHING ELSE OBSOLETE 
200KHz-30MHz continuous. Digital Readout. All Mode. Switched Filters. Clock & Timer. 

AND ONLY £298 inc. V AT. 

For all thats good in Amateur Radio, contact: 
LOWE ELECTRONICS LTD., Bentley Bridge, Chesterfield Road, Matlock, Derbyshire. Tel: 0629 2430 or 2817. 

For full catalogue, simply send 45p in stamps and request catalogue CPW. 

Search 9 
FDK Scan TM 568 { .. scanl 
Belcom AMR2 178 ( ~ scan) 
Beareat 220 

Search 9 
SR 1 1 ( ~ scan) 
FDK TM 56B ( I- scan) 
Bearcat 220 

Waltham W144 
A 5 17 Ivfo , 3ch) 
AP121 12 ch) 
Bearcat 220 

TAl ITV • FMI 
Stolle 2050 (light VHF) 
AA 30 lught VHF) 
9502 Colorotor (Med VHF) 
AR 40 (l arge VHF) 
KR 400 (M ed HF) 
CD 441Med HFI 
Ham lV (l arge HF) 

Tri o H54 
Trio H5 5 

£59.00 
£105.00 
£120.00 
£241.00 

£59.00 
£87.00 

£115.00 
£241 .00 

£29.95 
£49.50 

£120.00 
£241.00 

£31 .00 
£42.50 
£47.15 
£51.00 
£59.80 

£105.00 
£109.00 
£166.75 

£10.35 
£21 .85 

PART EXCHANGE .ACCESS 

BREDHURST 
AT ELECTRONICS 

THE HIGH STREET 
HANDCROSS SUSSEX 

BEARCAT 
220 

Hilve you ever wanted a VHF receiver that wi ll cover all bands with facilities such as 
scann ing, lockout of unwanted signals. programmable memories, priority channel 
checking etc. e tc. etc.' 

Well. now there is a set on the market that w ill do all Ihis and much more. The 
Bt:ARCAT 220 covers 4M , 2M. aircraft band. marine band, business band and 70cm 
amongst other frequency bands. I1 has up to 20 memories which can be programmed 
frnm a front keyboard. These can be scanned or locked out Irom scan as required. and 
any of them can be set to any frequency in the se t"s coverage. Normal mode is FM . 
swi tching to AM for the aircraft band. It is also possible 10 search en lire bands or fre ­
Quency segments between selected upper and lower limits 

Specification 
C{lverage 66- 88 Mhz Power 240v AC or 12v DC 

118-136 Mhz Antenna Built in telescopic 
144-148 Mhz Size 1 Oi "). 31" , 8 " 
148-174 Mhz Built in speaker 
420-5 12 Mhz Weight 5lbs. 

PRICE 
£241.00 

To order any of the above items simply wri te to the above ad· 
dress or telephone 0444 400786. giving you r address or 
8arclayca rd number to ensure same day despatch. 

Trio 120V 
Denlron HF 200 A 
Yaesu FT7B 
Tr io 1205 
T,;o TS 520SE 
Yaesu FT 10 1Z 

ICOM IC 260E 
ICOM IC 2S1E 
Yaesu FT 225 RD 
FDK Mulli 750 
Trio TR 9000 

Jaybeam Antenna 
ASP Mobile Antenna 
Hygain HF Antenna 
Microwave Modules 

£347.00 
£399.00 
£430.00 
£432.00 
£437.00 
£574.00 
£661 .00 
£669.00 
£679.00 

£195.00 
£246.00 
£250.00 
£255.00 

£99.00 
£119.00 
£149.00 
£166.00 
£199.00 
£210.00 

£369.00 
£479.00 
£575.00 

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

All 
at 

Competitive 
Prices 

REM MBER 0444400786 BARCLAYCARD • INSTANT H.P. 
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Table 8. Receiver Intermodulation 

3rd Order 
Band MHz 

3·7 
J.2 

14·2 
21·2 
28·7 

Level for I!1V equivalent 
59 

2nd Order 
Tune Frequency Frequency Frequency 

MHz 1 2 
3·7 2·0 5·7 

28-7 15·0 42· 7 
With the Aerial Attenuator in use, the 
15dB on 3rd Order. and 20dB on 2nd Order. 

57 
55 
58 
65 

Level for I!1V 
equivalent 

61dB 
70dB 

improvement is about 

Table 9. Reciprocal Mixing 
An input signal on tune is adjusted in level for a 13dB 
SINAO ratio. An unwanted signal separated by 10kHz and in the 
unwanted sideband is increased in level until the SINAO is 
degraded to 10dB. 

Frequency MHz 
3·7 

Level for 3dB degradation dB reI. I!1V 
69dB 

J.2 
14·2 
21 ·2 
28·7 

Cross Modulation 

60dB 
65dB 
65dB 
66dB 

At 3· 7MHz. A signal with 20dB SINAO is degraded to 17dB 
SINAO, with 10kHz separation, a 1 kHz tone being the wanted 
signal. and the unwanted signal modulated at 400Hz. 

Level for 10% c.m. 75dB~V 
Using the Aerial Attenuator 95dB~V 

On other bands, the cross modulation is not measurable, being 
masked by the effects due to reciprocal mixing. 

Blocking. This is limited by Reciprocal mixi ng. 

CW Filter Selectivity 
Bandwidth Hz 

80 
267 
600 

1153 

Clarifier Range 

Rejection dB 
3 

10 
20 
30 

At 14·000MHz: plus 4·800kHz minus 2·735kHz 
At 14·500MHz: plus 3· 783kHz minus 2·132kHz 

Table 10. Drift 
Time from switch on minutes 

o 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

Dial Error 

Frequency Hz 
14214800 
14215001 
14215265 
14215373 
14215567 
14215660 
14215720 
14215773 
14215837 
14 215 889 
14 215 932 
14 216 003 
14216052 
14216097 
14216 138 

The dial is calibrated in 1 kHz increments. When calibrated 
at the centre of the band (14 200kHz). the dial error did not 
exceed 500Hz at any point. 
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mon s. s.b. filter for receive and transmit, quite accurate in­
formation on the s.s.b. filter is derived from the transmitter 
modul ation/frequency characteristic. Without making con­
nections inside, it is not easy to actually measure the filter 
response, and as a fair amount of information can be 
deduced from the transmitter measurements, and the effec­
tiveness of the filter from the reciprocal mixing measure­
ments, it is not considered worthwhile to attempt these 
measurements. After all, if the rejection of the filter is 80 or 
90dB at 10kHz off tune, it scarcely matters which if 
reciprocal mixing means that a signal 60dB higher than the 
wanted one drowns it out with noise! 

The final measurements are drift from cold, c.w . filter 
response, and transmitter key characteristics and clarifier 
range. The result of all these measurements is a' pretty 
daunting set of figures, most of which can be meaningless 
without some standards of comparison. However, they can 
be boiled down fai rly easily, and the comments on the 
results should put them into perspective. 

Comments 
The results obtained from the FT-7B were, in the 

reviewers opinion, somewhat disappointing. Working 
through the results in order, and starting with the transmit­
ter, it ca n be seen that the output power is around the 45 
watt level. This can give a respectable mobile signal, and is 
about what should be expected from a 100 watt input 
transmitter. The intermodulation products are reasonably 
well reduced, while the spurious output levels (including har­
monics) are at a level which can only be described as very 
satisfactory. I ndeed, for a mobile rig , these levels are about 
20dB lower than is required for interference-free use! The 
modulation frequency response gives a very good indication 
of the filter characteristics, and the results are very good 
when looked at in terms of unwanted sidebands. The out-of­
channel radiation is reasonable, but not good enough to 
meet the usual commercial spe.ci fications, and the relative 
levels can be seen from Fig. 4. The carrier suppression and 
hum and noise leve ls are very satisfactory. 

In view of the above comments, it may be wondered why 
the equipment was disappointing. This disappointment lies 
mainly in the receiver, but one item of the transmitter 
measuremen ts needs mentioning , and this is the c.w. keying . 
At 25 bauds (approximately 30 w .p.m.). the distortion of the 
keying was about 75% when an equal mark-space ratio at 
the key was used. To reduce the distortion to a reasonable 
amount it was necessary to reduce the keying speed to 
about 15 w.p.m., because of the lengthening of the dots. At 
this speed, however, the signal does not suffer from clicks, 
although the rounding of the characters accounts for this. To 
what extent thi s distortion will effect the readability of the 
Morse is hard to say, but is unlikely to help, especially at 
reasonable speeds. 

The receiver performance was notable for its extreme 
sensitivity-so much so that the measurements were 
repeated because of disbelief. The 10m band sensitivity 
could be improved, while the 80m performance really re­
quires the atte nuator in circuit at all times. The ultimate 
SINAD is not very good, representing around 5% equivalent 
distortion. However, the limitation was not distortion, but 
noise, indicating that the distribution of r.f. gain control could 
be improved. The a.f. output power is adequate for mobile 
use-3 watts makes a very loud noise, even overpowering 
the car noise in a rather old and noisy estate car! The a.g.c. 
performance is reasonable for signals above the 5 to 1 O~V 
level , but the threshold seems to be very high- most 
receivers would give somewhere around a 6dB increase for 
levels from 1 ~V to 10mV, and so overall, weak signals have 
a tendency to sound weak. Especia lly on 10m, the loss of 
gain is very noticeable. 
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Receivers using pre-mixed injection and a 5·0-5· 5MHz 
v.f.o. are usually well provided with a number of internal 
spurious whistles, especially at 21·2MHz, where the 4th 
harmonic of the v.f.o. is on the tune frequency. The lack of 
internal spurious is surprising, and laudable, there being only 
three of them in band. External receiver spurii are quite ac­
ceptable. but as to why those appearing on the 10m are at 
multiples of 100kHz. no explanation can be offered. 

Intermodulation is very disappointing. It is interesting that 
the 10m band. where the sensitivity is falling off. is also 
where the intermodulation is improving. This suggests that 
the step-up to the r.f. amplifier is rather less on this band. 
From a design point of view. the number of stages between 
the aerial and the main selectivity of the equipment is 
enough to cause large problems of intermodulation, and this 
is shown by the results. The 2nd order performance is just as 
disappointing. and the effects of introducing the aerial at­
tenuator are completely at odds with the effects that are 
usual and predicted by theory. At signal levels below the 
point where overload takes place, the reduction of the input 
signal by 20dB by using the aerial attenuator should require 
an increase in signals from the generators of 20dB each to 
produce the same equivalent intermodulation product level. 
The increase was definitely less than 20dB. and was about 
15dB on 3rd order IMD, and 20dB on 2nd order IMD. 

It is possible that the switching of the aerial attenuator is 
responsible for this effect, but this is considered unlikely. A 
more probable cause is the number of diode switches in the 
signal path. and the diodes coupled to the aerial output for 
a.l.c. Nevertheless. a thorough explanation of this effect is 
difficult to find. Checks with the spectrum analyser show 
that signals at a level of +90dB~V can be achieved with an 
intermodulation ratio of 90dB, so it is felt that the test set up 
can be considered innocent. However, the general level of 
intermodulation in the receiver was distinctly poor. and 
although the lower signals available in a mobile installation 
may reduce the importance of I M D in the receiver. the 
results are not very good. From a design point of view. there 
is just too much gain, and too many stages. between the 
aerial and the crystal filter. Reciprocal mixing is a very real 
test of the receiver performance capabilities in a real world 
of interfering signals. and here again the figures are not out­
standing. More surprising is the fact that cross modulation is 
masked by reciprocal mixing. 

There is a definite mathematical relationship between in­
termodulation and cross modulation. and this relationship is 
generally found to be borne out in practice, but not in this 
case. Taken with the intermodulation results, the reviewer 
suspects that the signal handling capability of the large num­
ber or pre-filter stages is insufficient, and that the compres­
sion point of the system is too low. The reciprocal mixing is 
noticeably better on 80m where the injection is not pre­
mixed. but it should be noted that on 40m. for example, the 
noise sidebands were some 77dB down on the wanted 
signal. On 80m, the ratio was about 90dB, which is very ac­
ceptable when using a 6-pole filter. Blocking was not 
measurable, being well masked by reciprocal mixing-a 
strange result when considering the I M D performance and 
compression. 

The other parameters-c.w. selectivity, clarifier range, 
and drift are satisfactory, although the clarifier may be con­
sidered by some to have excessive range . 

The YC-7B digital readout unit was used at the same time 
as the equipment. For those desiring digital readout, it is 
doubtless a useful accessory, but is by no means necessary 
to be able to get on to frequen cy with reasonable 
accuracy-especially as the one tested had a 600Hz error! 
However. the connecting cable could well be made rather 
longer. as this was found somewhat annoying in its short 
length. 
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On the Air 
The FT-7B was tried mobile. and was carefully set up as 

per the instruction book. The MIC GAIN was advanced to 
the point where the output was not rising. and the reports 
were of high distortion and almost unreadable signals. By 
reducing the MIC GAIN to the point where a whistle led to a 
p.a. current about two thirds of that achieved on two-toned 
test led to acceptable results. However. reports on speech 
quality were not as complimentary as on other rigs. and 
reports from stations knowing the reviewer were that the 
modulation was harsh. The noise blanker made little dif­
ference on 80m, but noise blankers . are an area where 
results seem to be more than usually subjective. and the 
reviewer has been present at tests where one listener. 
equally experienced. found a major improvement while the 
reviewer couldn't tell the difference! Further tests then 
produced the lopposite results. so the matter is one for 
further experiment. 

On 80m, the aerial attenuator was vital at night. and on 
40m. most of the tirne . Nevertheless. the number of strange 
signals that could be identified as due to intermodulation 
were considered excessive. and the change in noise levels 
when additional attenuation was used in the aerial lead was 
educational. 

The final points that were found were that the jack 
sockets for phones and key were the small size, and the 
provision of standard O·25in sockets would have been an 
advantage. although adaptors are apparently supplied nor­
mally. The knobs are of convenient size, although the con­
centric DRIVE and TUNE knobs suffer from mutual undesired 
mechanical coupling. 

continued on page 60 ~~~ 
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BEARCA T 220 FB 

£241.50 inc. VAT. Delivery by Securicor 

FREQUENCY COVERAGE ... .. 66 - 88 MHz FM; 118 - 136MHz AM (Aircraft Band); 
144 - 174 MHz FM; 420.45 - 512 MHz FM. This coverage includes the 70 cm; 2m; 4m 
FM AMA TEUR BANDS. To programme this Receiver you simply punch in the 
frequencies you wish to monitor. To AUTOMA TICALL Y SEARCH MARINE 
FREQUENCIES YOU JUST PRESS ONE BUTTON. The Bearcat 220 FB will also 
AUTOMA TICALL Y SEARCH the AIRCRAFT BAND. 
Power requirements: 240 VAC/ 12v DC. Accessories included in the price are -
Mounting bracket and hardware, DC cord and telescoping antenna. 

UK IMPORTERS & DISTRIBUTORS Please send 25p stamps for details. 

ACCESS * SALES * SERVICE * BARCLAYCARD 

!; .. 5 .. _,: RADIO SHACK LTD. ~~,:::,':,~A:~~~!~GARDENS, 1"1:] 
It_ ~ Giro Account No. 588 7151 Telephone: 01-624 i174 Cables: Radio Shack, NW6. ~ 

Telex: 23718 
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li_iIIIBIRECEIVER 
RonHAM 

Fig. 1: Telefunken receiver made in 1941 for the 
German military 

Although, after World War 11, tons of military radio 
equipment used by the Allied forces was sold, almost at 
scrap prices, only a relatively small amount of German 
equipment was available. Therefore, any of the wireless 
sets used by the Luftwaffe and the Wehrmacht that appear 
today are sought after by collectors. 

A recent addition to the author's collection is a 
Telefunken receiver (Fig. 1) in excellent condition, labelled 
Torn. E.b. and dated, 1941. 

Like all military equipment, this set is beautifully 
engineered and is housed in a strong metal case, with 
carrying handle and the Eagle and Swastika emblem 
stamped inside. The complete unit measures 330 x 210 
x 222mm, weighs 261b and covers 96·6 to 7095kHz. The 
freq uency range is divided into eight wavebands by a 
magnificent turret range selector which is 15 2mm diameter 
and occupies the centre of the main chassis 
(Fig. 2). 

After rotation, the selected range is retained by a detent 
wheel under pressure from a 152mm long, 6-segment leaf 
spring visible behind the cable harness above the turret in 
Fig.2. 

There are three sections to each of the eight turret coil 
assemblies mounted on the rotatable frame, and each one, 
meas uring 146 x 57mm (Fig. 3) is secured to the rotator 
by four screws and has 10 brass rings about 5mm wide, 
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..... 

Fig. 2: Underside of the receiver, showing the turret 
range selector 

(A somewhat similar turret, but with four sections to cope 
with two tuned r.f stages, frequency changer and local 
oscillator, was used in the 8218 h.f./d.f. ( "huff-duff") 
receiver used by the Royal Navy-Editor). 
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Fig. 3: Top side of the receiver, showing th~ valves 
in position and coils about to engage in the contact 

block on the left 

which make contact with the receiver circuitry . The main 
tuner is built from three separate variable capacitors, each 
with an 8mm shaft supported by two 22mm ball races 
and all mounted in a sectionalised diecast box. The large 
tuning knob, seen on the right in Fig. I, the ganged 
capacitors, and the scale marked 0-100 are coupled 
together by a series of gear wheels to avo id back lash and 
to give accuracy of tuning. 

Although the four R V2P800 valves are themselves 
screened (Fig. 4), each one plugs into a long metal 
container with a ceramic insulated contact at the bottom 
for the pin, and side contacts at the top (Fig. 3). for the 
other valve connections. 

Fig. 4: One of the RV2P800 valves made for the 
German government by Telefunken 

These directly ··heated pentode valves. made by Telefun­
ken for the German government, require I· 9 volts at 
180mA for the filament, 120 volts on the anode and 80 
volts on the screen grid. The set is supplied with power 
via the 6-pin plug on the left of the front panel (F ig. I). 
and the headphones are connected to the four adjacent 
sockets. 

Every part of this set, including the aerial and earth 
terminals, marked A and G. is very robust and more than 
adequate for the job to be done. • 

Practical Wireless, April 1980 

DUAL TRACE UNIT 
~~~ continued from page 36 

the picture, but if Y I only is selected. then the Purbeck can 
be set to Internal trigger thus avoiding this problem. Alter­
natively a larger version of the waveform under investiga­
tion may be avai lable at some other point in the circuit, in 
which case the Y2 input can be connected to this and the 
Dual Trace Unit triggered from the Y2 channel. These 
very high sensitivities are of course mainly of use at audio 
freq uencies, and in these circumstances. triggering stability 
can be improved by setting the TRIG selector switch of the 
Dual Trace Unit to LF REJ , thus limiting the bandwidth of 
the trigger channel. In fact. a simple but useful accessory 
for limiting the bandwidth of the signal channel itself, with 
a choice of cut-off frequencies. will be described in a future 
article. 

Note that when working at these high sensitivities. great 
attention must be paid to earthing and screening arrange­
ments, otherwise the signal it is desired to view may be 
swamped with hum pick-up. • 

.,1 

Close-up detail of the input attenuator for one channel 
of the Dual Trace Unit. The other attenuator is built in 

the same way 

Components 
S el'eral minor errors crept into the components list. R658 
appears twice ill the circuit diagrams and component 
overlay. The resistor shown on Fig. ]] as R658 and placed 
at an angle belo ll' C623 and to the top left of ]C607 should 
be 100D. and is the R658 associated with Fig. 3. The other 
R658, shown next to C625. is ]OOkD. and is the one 
associated with Fig. 6. 

R660 is 7 ·5kD. not 1·5kD. as shown in the caption 10 
Fig. 6. 

The tlvelpe tantalllm decoupling capacitors should be 
471lF /6 V not J7IlF as shown in the components list . In 
mOsl instances nol all of these will be needed. 

Three 4· 7nF po~pester capacitors are required. C52 / . 522. 
523 and these. as with all components numbered in the 
500 series are mounted on thefronl panel components. 

The four th 22kD. resistor in the components list should be 
R659 not R657 and R644 is 47kD. not 47D.. 
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So You Want to Pass the RAE? 

A reprint of the complete series, including det ails of the 
new examination format being introduced in 1979, is now 
available. The reprint costs 85p, includ ing postage and 
packing to addresses within the United K ingdom. 

Order your copy by completing and returning. the 
coupon , together with your remittance, to IPC MagazlI1es 
Ltd. , Post Sal es Department, Lavington House, 25 
L avington Street, London SE 1 OPF. Please ensure that 
your name and address ar e clearl y legible. 

~----------------~ 
I I 
1 PRACTICAL WIRELESS-Radio Amateur 1 

Examination Reprint 1 

11 Please send your order and remitta nce to: I 
I PC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, 
London SE1 OPF 
Please send m e . .. copies at 85p each to includ e 
postage and packing 

I enclose P.O '/Cheque No .. ........ V alue .......... . 

Remittance must be crossed postal order or 
cheque (name and address on back please) and 
made payable to IPC MAGAZINES LTD 

NAME ...... . .. . . .. .............. . .. ... ........ ...... . 
(BLOCK LETIERS) 

ADDRESS.. .. .. ........ .. ....... .... .... .... . 
(BLOCK LETIERS) 

. . ... .. . .... ... .. .. . ... . . .. . .... Post Cod e .... ..... . .. . 

Remittances with overseas orders must be 
sufficient to cove r despatch by sea o r air mail as 
required. Payable by International Money Ord er 
only 

Company reg istered in engla nd. Regd. I~o. 53626 

A subsidiary of Reed Internationa l Limited 

l _ _ _ _ _ Cu t round dotted lin e - - - - - -
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FT-7B REVIEW 
~~~continued from page 56 

The handbook is remarkably detailed, and contains the 
necessary information for servicing the equipment. However, 
as mentioned earlier, without the card extenders, main­
tenance is very difficult, if not impossible, so the information 
may not be of as much help as at first envisaged. A large 
amount (for an amateur) of test equipment is required for 
alignment, including r.f. and a.f. signal generators, an os­
cilloscope, valve voltmeter and sweep generator. Possibly 
the skilled technician could improvise for many measure­
ments, but it seems a pity that the bandpass filters could not 
be set up by a method not requiring a sweeper-for exam­
ple, by Dishal's method. However, the famous Japanese 
English clangers seem noticeable by their absence, although 
there may be some that were overlooked. 

The specifications given in the handbook are the usual 
meaningless ones. For example, the transmitter specifica­
tions list carrier suppression, side band suppression, spurious 
and distortion products as being so many dB down, without 
saying whether the measurements are relative to p.e.p. or 
one tone of a two-tone signal, which give answers different 
by 6dB! Antenna output impedance is even more 
meaningless-the output impedance of a transmitter, like 
any power generator, should be as low as possible, and the 
correct term is design load impedance, which, it should be 
noticed, is not always the optimum load impedance 
achieved in practice! The receiver specification suffers 
similarly when it talks about audio output impedance, while 
the sensitivity is not defined as either e.m.f. or p.d. , which 
again gives a 6dB difference. Spurious responses, other than 
image and i.f. rejection, with multiple signal tests see the 
handbook being extremely reticent, although this is unfor­
tunately not uncommon. 

Most of the semiconductor devices can either be replaced 
with near equivalents, or are readily obtainable European or 
American types, with the exception of two Toshiba i.c.s. For 
equipment destined for export to the USA or Europe, the use 
of more readily available i.c.s in these positions would 
possibly be welcome, and there is no shortage of suitable 
devices. This is however a fairly minor point, unless one has 
a rig out of use while spares are obtained. Apart from these 
two i.c.s and the d . power devices, however, the average 
largish town with some sort of electronic components shop 
could probably provide replacement devices for all of the 
semiconductors in the set from stock, which is more than 
can be said for many equipments! 

Summing up, the results obtained from the transmitter are 
very good, with the exception of the speech quality and c.w. 
keying, while the revi ewer rates the receiver performance as 
definitely very poor. The handbook is good, but the main­
tainability terrible , and Joe Q. Average Ham relies on the 
dealer wi th a well equipped workshop and well qualified 
staff for maintenance. A previously published review on the 
FT -7 did not investigate the receiver performance in any 
detail, and although there are a number of amateurs who 
can be heard praising the equipment very highly, there are a 
remarkab le number of sets available second hand. 

The reviewer's opinion is thus somewhat in conflict with 
many others, but it is a regrettable fact that analysis of 
rece iver performance on the ai r is by no means as easy as 
some amateurs would like to believe. • 

Costing £431.25 including VAT (plus £69.00 for the 
VC-7B digital readout), the FT-7B reviewed was 
kindly loaned by South Midlands Communications 
Limited, S.M. House, Osborne Road, Totton, 
Southampton S04 4DN. Tel: 0703 867333, and we 
would like to thank them for their invaluable 
assistance in this respect. 
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• 

by Eric Dowdeswell G4AR 

With several h.f. communications receivers now on the 
market intended for amateur radio listening, the potential 
customer will try to evaluate their various facilities and 
equate them to the cost. trying, naturally , to get the best 
value for money. If one is sufficiently knowledgeable the 
best way is to list the requirements for an acceptable 
receiver and see how the proposed set matches up to the 
list. 

At the moment some of the features, usually listed un­
der the assinine heading of "state-of-the-art technology" 
are of doubtful value and. indeed, some run contrary to 
good receiver design. But. first of all, let us look at the 
receiver used by Bill Rendell of Truro in Cornwall. who 
has an old valved Heathkit AR3 to which he has added 
numerous bits and pieces until he has. at the last count, 
some 18 different controls! But, he is able to copy s.s.b. 
and C.w. signals at signal levels which, I venture to suggest, 
cannot even be heard on some present-day receivers. 

Why should this be so? Because every circuit on the r.f. 
side is separately tuned "on the nose" for the particular 
frequency concerned. by having fine tuning on the in­
dividual sections of the ganged tuning capacitor. Thus . 
there is maximum rejection of all signals on both sides of 
the required frequency and cross modulation effects are at 
a minimum. 

I am not going to suggest that we all make carbon 
copies of the Rendell Wonder but the basic principles of 
good receiver design ought to be followed in commercially 
produced sets. Regretfully, this does not always happen. 
Certain controls and functions are sometimes omitted. os­
tensibly to make our lives easier but. in reality, to make the 
life of the manufacturer simpler, and these changes are 
thrust upon us as " progress" . 

Years ago the output stage of an amateur transmitter 
had two controls, tuning and loading, enabling the stage to 
be matched to a quite wide range of aerial feed im­
pedances . The loading capacitor was then replaced by a 
fixed one. much cheaper, for a fixed output impedance of 
50 ohms, immediately reducing the versatility of the stage. 
Now it is common to replace the tuning control too. 
replacing it with a fixed tuned band-pass filter that offers 
much reduced rejection of unwanted harmonics and SpU fll 

that now get radiated. 
This band-pass filter now finds itself at the front end of 
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receivers, switched in automatically with operation of the 
band switch in the r.r. and mixer stages. Consequently 
every signal within the pass band is being applied to the 
transistors or devices in these stages and cross modulation 
is inevitable, and some of those signals can be pretty hefty. 
running into many millivolts. Weak signals stand little 
chance of being resolved even if they can be heard . 

The cross modulation problem, having been created, is 
ostensibly overcome by fitting an " r.r. attenuator" which. 
while reducing the input level of strong signals. also 
reduces the strength of the wanted weak one! The at­
tenuator will improve the situation in some circumstances 
but why create the problem in the first place? The separate 
"pre-selector" tuning used on receivers for a long time past 
is infinitely superior to the band-pass filter idea. and when 
combined with separate d. and i.f. gain controls, offers the 
best possible chance of resolving that weak 0 X. 

Receiver manufacturers naturally have to use all 
reasonable marketing techniques to further the sale of their 
products. hence the continuous now of "innovations" 
which may sometimes be plain gimmicks or old ideas re­
juvenated under another title. But it does seem wrong 
when the performance of a receiver suffers in the process. 

How lovely it would be if a manufacturer could produce 
a receiver that met the requirements of good design at a 
reasonable price, leaving out all the fancy bits, and using a 
valve in a particular stage if it can be shown to perform 
better there than its solid-state counterpart. It would mean 
a few more controls on the front panel but we would. at 
least. get back to a receiver that did the job it is supposed 
to do. Namely. produce a signal with a minimum of noise 
and free of interference from other signals. 

General Notes 
In West Wick ham. Kent. John Dainty is wisely 

spending more time swotting for his RAE than listening on 
his FRG-7. He is thinking of putting up a G5RV aerial 
which will serve as an all-band job when he gets his ticket 
and will perform well in the meantime. John had occasion 
to take his FRG - 7 with him on jaunts to East Anglia and 
Newcastle. only to find the cold of the QTH 's affecting the 
receiver to the extent that he could not resolve s.s.b .. not 
an entirely unknown trouble with this set. he says. ] sup­
pose one could fix in a small heater to keep the tem­
perature more or less constant on such occasions. No such 
troubles with valved sets! (Not my experience! Ed.) 

Jim RowIand (Tetbury, Glos) says he is way out in the 
country where man-made noise. electrical that is , is at a 
very low level so he promptly noticed that something was 
wrong recently when an electric fence started to give trou­
ble. Seemed the 6 V system uses a transistorised unit run 
from dry batteries and someone decided it would be 
economical to use a 12 V car battery! All was well, for-
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tunately, when 6V was applied again. Ji m comments that 
some cows seem to enjoy the "kicks" they get from the 
fence. 

D. A. Day writes from 46A Seaside, Eastbourne, 
Sussex, to ask if anyone has any info on the old Halli ­
crafters Super Sky rider , as he has one he'd like to get 
back into working order. A circuit diagram or service 
information would be most welcome. In Aisby , near 
Grantham, Lincs, Arthur White is also keen on putting 
vintage equipment to rights, but at the moment would like 
any info on the Cossor 339A 'scope so if you can help 
I will gladly pass the gen on. 

While on the subject of 'scopes, F . Dickenson, S 
Farmfields, Sanderstead, Surrey is a lso seek ing assistance. 
on the Tektroni-x valved S61 A oscilloscope where a 
manual would be of great help. In both cases cost and 
postage would be refunded with pleasure. Final appeal this 
month is from lan Haggart G3JQL, 22 Alnwick Road , 
Newton Hall, Durham, who'd like to beg.. borrow or steal 
a manual on the Eddystone S7S0 receiver. lan, to use hi s 
own words, " has returned to the fold " after being QRT for 
eight years and asks " where have all the home-built sta­
tions gone"? Every station describes its equipment with a 
string of numbers! Too true lan, and if you don't know 
what they mean an inferiority complex can develop! lan 
likes the increased ama teur radio content of P W compared 
to a few years ago. Don't we all! 

Top to Ten 
Dave Coggins in Knutsford , Cheshire. has parted with 

his old faithful OX 160 and bought an FRG-7 so it's a log 
for all bands from IOta 160m and very nice too . I do 
notice that a few readers with this set seem to igno re the 
fact that there are bands other than 20m so do try the m. 
They can be a pleasant surprise if you can get on at the 
right time. With a 66ft aerial and a.t.u. Dave heard 
VP2MCK and SAX plus VU2USE on IOm. J3AAG 
(Grenada), VP I KS and 3D6BP on ISm . 40m produced 
AA 7A/VP2A on Antigua and J 6LOO 011 St Lucia and a 
rare one STSJW. Down in frequency and it was 
VP2MCK , again , and OXSAP on 80m with top band 
160m revealing UQ2GBU, N4ASV and W8JI in an early 
morning session. Later Dave mentions VK2A V A most 
evenings around 1900 on 3680kHz. 

Just to prove what I was saying earl ier about Bill 
Rendell of Truro he found XE I U F on 40m. J3AH on 
Grenada, KG6RN and TN8AJ on 20m. the latter being a 
seldom heard call. while ISm came up with FG 7 AR/ FS7 
and J6LOO on St Lucia . Bill didn ' t knock off his task of 
hearing VK / ZL on successive days until he'd reached the 
20 I mark but it was dodgy on some days with stalwart 
VK3MO always there in the end, sometimes better than 
Radio Australia! Ha, ha! that means yo u sometimes sneak 
on to the BC bands! Shame on yo u. 

Our R TTY king Dennis Sheppard (Sheerness, Kent) 
has been off work and feeling pretty grim to the extent that 
he has not been listening all that much. T hat must be bad 
so get well soon OM. Latest aeri a l is a 66ft top with feeder 
from the centre so being a top-loaded vertical it ought to 
be fine for the low angle OX stuff. IOm proved best thi s 
time with EA3BQQ, LU4EGE, VEITX, W5ZNN, 
WD8IUP, Y021S, 4UlITU and 9HIET all on RTTY 
with just JA I ACB on ISm. SSB reported includes HP3FL 
and 3V8AA on 80m plus VP9BO and W2HCW on 160m. 

Allan Stevens of Crowthorne. Berkshire, was pretty dis ­
gusted to hear A 7XA in Qatar say that he was using 
30k W, yes kilowatts! 1 feel it was someone playing around 
with a BC transmitter in his time off rather than some ex­
asperated DXer trying to work that final. fin al country! 
Pick of the bunch for Allan was VP9JR on ISm, 6W8FZ 
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on 20m and EA8AK and JA9UX on 40m, all s.s.b. Allan, 
like many more around the country, is champing on the bit 
waiting for the December RAE results! 

Arthur White, mentioned previously, is not satisfied 
with hi s 26Sft long wire, 80m inverted dipole and dipoles 
for IS. 20 and 40m but wants to put up a Beverage about 
a 1000ft long! He has a field adjoining his QTH and hopes 
the birds won't mind! They will welcome the extra perch 
OM! But seriously. I too would welcome information on a 
practical Beverage aerial with details of matching transfor­
mers, etc. Plenty of basic circuits in the books but nothing 
practical. Any ideas, anyone, of a source of info? 

15 -year-old Sean Richards of Maidenhead, Berkshire, 
has been li stening for the last six months and decided to 
stick to the amateur bands after joining the Maidenhead 
and Dist rict ARC. He has an SX28 plus a 66ft wire. RAE 
is taki ng up some of hi s time and, optimistically, he is talk ­
ing of taking it in May! I'm glad to hear that he has no in­
terest in a G8 call and will take the code test as soon as 
poss ible. Quite a programme, but good luck all the same. 
Sean . Working down from 80m where he heard CN8AK, 
EA6CP. EA8FG. FM7WS, G2ACK/VP2M, JA6IEF, 
YV3AZL, ZS6HP, 4X4VL, SB4CR and 7X4MO, 40m 
provided EA8JS and ZL4BO. On 20m it was 6W8GC, 
9Y4VP. FM7BUL and VP2AZG with C6ANU, FR7RC, 
FM7AX. VQ9PC (QSL K9KLR), VP8SB, ZD7S0, 
3B8CF. 3CIAC (QSL EA7FY)on ISm. Ten metres came 
up with AP2P, EA9GD, FG7AR/ FS7, HP7XRK and 
K Ico/pn. 

Club Time 
Propagation is the subject of a talk by G3LEQ at the 

Bury RS, G3BRS. on March I1 at the Mosses Youth Cen­
tre. Cecil SI.. Bury. while one to note for next month is a 
TVI Seminar on April 8. These meetings on second Tues­
days are interspersed with informal meetings on the 
remaining Tuesdays where code practice and construction 
projects are the order of the day. Newly-elected PRO for 
the soc iety C hri s Marcroft says membership is now over 
100 for the fir st time. Write him at 24 Lancaster Avenue, 
Ramsbottom. Bury or try Ramsbottom 2168. 

Liverpool and District ARS also meets on Tuesdays, at 
the Conservative Rooms, Church Road , Wavergate at 
8pm with a bring and buy sale on March 11, More Magic 
with G3SIW on the 18th and a constructional contest on 
the 2Sth. Thursdays 8.30pm sees G3AHD, the club sta­
tion. on 144·250MHz with slow Morse practice. More 
from; AI Neilson G4CVZ, 78 Ackers Hall Avenue, Liver­
pool or OS 1-220 5470 after 6pm. 

Northern Heights ARS will be glad to see you at 8pm 
any Wednesday at the Bradshaw Tavern, IIIingworth , 
Halifax. with March 12 being construction contest night 
and the 26th devoted to microcomputer basics by three of 
the members G3TQA, G8CHN and G8SDE. NHARS 
News is a well produced newsletter and it is a pity that 
others do not follow this example. Believe it or not some 
newsletters I get aren't even readable! No information on 
where the club meets or its officers or, at least, the 
sec retary's QTH. A pity. because if a job is to be done 
then it is worth doing well and it doesn 't take a lot of effort 
to see that copies are readable and to scrap them if they 
are not. 

The Watling Community Association, 14S Orange Hill 
Road. Burnt Oak, Edgware, Middx is the venue for the 
Edgware and District RS on March 13, when G3TDR 
talks on s.s.b. transceiver construction and that ought to 
draw the crowds. On the 27th the club station G3ASR will 
be on the air. Write to: Howard Drury G4HMD, 39 
Wemborough Road. Stanmore, Middx for more info. 

Ken Crouch G8KEN , chairman of the Dover RC and 

Practical Wireless, April 1980 

www.americanradiohistory.com



NEW! TRIO R1000 
UNBEATABLE PERFORMANCE 

AT AN UNBEATABLE PRICE 

£298 
inc. vat. 

24 hour delivery 
available 

" It beats anything under £ 1 OOO!" 

0 .2mHz-30mHz in 30 Bands 

LOWE SRX30 
COMMUNICATIONS RECEIVER 

24 hour Securicor delivery £178inc. vat. 

0.5MHz-30MHz 30 Bands 

FRG7 
24 hour delivery £210 

• 
0.5MHz-30MHz 30 bands 

inc. vat. 

WHY BUY FROM US? 
Its pretty well known amongst short wave listeners around the 
World that we specialise in communications receivers. Our 
workshops are staffed by enthusiasts and licensed radio amateurs, . 
and each rece ive r is given a thorough pre-delivery check before 
despatch (yes a few do fail) . Once we are satisfied, your receiver is 
carefully packed and despatched by Securicor for direct delivery to 
your door the follow ing day. Mail order customers need simply 
quote us the ir 8 arclaycard or Access numbers or alternat ive ly send 
us a cheque or postal order. 

WATERS & STANTON 
ELECTRONICS 

18-20 MAIN ROAD, HOCKLEY ESSEX 
Tel: HOCKLEY (03704) 6835. 

Callers welcome Mon-Sat 9-5.30 E.C. Wed. 1 pm. 
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C300/ES200 
high performance electronic ignition,to add power, 
economy, reliability, sustained smooth peak perfor­
mance, instant all weather starting, to your car. 
Surefire has sold in its thousands In ready made form from big 
name accesso ry f irms, but It IS now available In qua lity ki t form to fit all 
veh ic les With coi l Ig niti on up to 8 cylinders 

ES200. A high performance Inductive discharge Igni t lQlllllcorporat lllg 
Cl power inlP-grated circuit (specwl se lecl lon ): electron ic variable dwell 
c lrcu il (maximises spark energy at all speeds) : pulse p rocessor 
(overcomes contact breaker problems) . Cod governor (pro tects coil) 
Long burn output. Negative eilr th only. Compatible With il l! rev. coun ters 

C300 .IIlII·s ready budl lorm lC30001 il came lap 01 all systems tes ted 
by an Independent nati ona l authOrity July ' 79 . A high energy 
capacitive discharge Ig nit ion Inco rporating a hi gh output short Circuli 
proof IIlverter, top grade Swed ish output capacitor. pul se proc essor 
CircUl I. Iransclenl overload p ro tec llon . Fast ri se blcj lrcctlonal output 
Ideal for fue l lllJect ion. sports ca rburat ion, o il y engines. Compa tible With 
mos t rev. coun ters. (Low cos t adaptors available fo r rare cases. 
A pplicati on list enclosed w ith each kit. Note: Veh icles w ith Smiths/ 
J aeger rev. cou nters code RVI on dia l Will req uire adaptor type TCI) 

What's in the kits . Su re/Ire's own preC ision anod ised alufl1 1111 urn 
extruded case. P.C. mounted security changeover SWit ch, static 
tlflling ligh t. Special selec ti on Motorola semi -conduc to rs. Capaci tors. 
resistors etc. selected aft er 5 yea rs experience. Glass fibre pcb, sold er, 
comp lete down to last washer. 
Fu ll y Ill us tra ted comprehensive IIls tructlOns 
and full l ech nrcal back up service 

Suretron Systems (UKILtd . 
Dept. PWl 

Piccadilly Place, London Rd ., Ba th BA16PW. Te l : Bath (0225123194 

Name 

'PhonE! o re/er With A ccess ,BtIfG:ldycilrd 
VAT <lnrlP& Pmc 

ES200 : Neg ~ n:l~. £11 .95 

C300 , Pas ~ fP:%. £15 .95 
C300 , Neg ~ fP:%. £15 .95 

Tacho Adapt. Te1 £3.90 

Quantity 
req ui red 

i vnclose 
dUI/PO 'S 

£ 
Cht /No 
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THE NEW K.D.K. 

The KDK FM2025E is a 12V DC two-metre FM transceiver 
suitable for mobile or base station use. Although packed 
with more features than any previous model , operation has 
been made even easier, by the use of a 'custom built' 
microprocessor controller. 

A digital frequency synthesizer provides full band 
coverage in 12 ·5KHz or 25KHz steps selectable by a slide 
switch . 'Single knob' frequency selection is provided by an 
optically coupled encoder (30 PPR) plus a dialling speed 
switch that increases the tuning steps tenfold to facilitate 
the selection of widely spaced frequencies. 

An electronic memory, with on board Ni-Cd back up, 
provides 10 simplex (plus standard ± 600KHz shift) and/or 
5 semi duplex channels for the ten slot, two group store. 
This makes the 2025 as easy to use mobile as a crystal con­
trolled transceiver. One memory slot is semi-dedicated to 
'priority' use, and is programmable even when the 2025 
transceiver is controlled by the dial. 

The 2025 embodies the best non-lockout scanner 
available. It seeks occupied or empty channels and a flick 
switch hold facility enables immediate transmission on a 
desired frequency. The scanner functions on both memory 
channels and across any selected portion of the band, scan 
lim its are defined by two of the memory channels. 

2025 
2m SYNTHESIZED 

TRANSCEIVER 
* Custom design micro control 
* 25KHz and 12·5KHz steps!! 
* 'I nstant QSY', 10X rate button 
* 25 Watts of reliable RF output * Band scan between any limits * 10 write-in memory channels * Memory scanning with hold 
* Standard ±600KHz or any split 

Dual gate UHF MOS.FETS are used in the RF and mixer to 
provide superior intermodulation characteristics with high 
sensitivity. This performance is maintained over the band by 
automatic varicap elecronic tuning. 

A monolythic crystal filter in the first I F and a commercial 
quality 15-pole ceramic f ilter in the second I F provides 
extremely sharp selectivity. The adoption of the latest 
one-chip multifunction IC for all the second conversion 
circuitry enhances receiver performance and reliability. 

The singl e conversion transmitter uses a balanced mixer 
and a VCO on the signal frequency (direct modulated for 
superb FM) hybrid power module to 25W (or 3W) RF out­
put. The PA is impervious to breakdowns under infinite 
VSWR and produces with the LPF a substantially spurious 
free signal. 

All necessary control function instructions are pro­
grammed into the microprocessor itself. By re-arranging 
a diode matrix, the lower frequency transceive limit, the 
high frequency receive limit and the high frequency transmit 
limit may be altered to allow for changes of band plan or 
location after purchase of the transceiver. 

Switchable autotone burst, R F antennuator, squelch, 
microphone, microphone clip , power lead, mounting 
bracket, hand book are, of course, part of the package. 

Call SMC for further details and demonstration. 

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

6 GOOD REASONS FOR DEALING WITH SMC 
only sell equipment we can honestly recom- 4 . Probably the best equipped service facility in the 

U.K. 

22 years of communications experience. 

Direct access to manufacturers. 

5. Over £10,000 worth of spares in stock. 

6. Management and engineers are all 

SOUTH MIDLANDS COMMUNICATIONS LIMITED 
s. M. HOUSE, OSBORNE ROAD, TOTTON, 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 Beine., G3YBO 
79 Chat. worth Road, 
Ch •• terfield, Derbyshire 
Cho.torfi.ld (0246) 34982 
9--6 : Tuaa.day-Saturday 

Colin Thomas, G3PSM 
257 Otloy Rood, 
Leed. 16, York.hire . 
~.d. (0532) 782326 
9-5 : Mon-Wed • Fri-Sat. 

S.M .C. (Jack Tweedy} LTD 
J ack Tweedv, G 3ZY 
150 Homecastle Road, 
Woodhall Spa, Uncoln. hire 
Woodhall Spa (0526) 52793 
9- 5 : Tualday-Sa t 1+ appointments) -~ 
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the RSGB's SE Kent area rep, keeps me in touch with 
events in the club, like G8EGT on test equipment on 
March 12, activity night on 20m with the club station 
G3YMD on the 19th, and constructional competition 
judging on the 26th. The club station is also available at 
other times. Contact: Ken Crouch, 14 Victoria Road, 
Capel-Ie-Feme, Folkestone. Kent, or ring 55241. 

Two big events for the Ipswich RC in 1979 were the 
club callsign G4IRC. for which they had obviously been 
waiting, and the first club magazine, and a fine effort it is 
too. QUA (have you any news?) is an 18-pagejob and one 
only hopes they can keep it up. It even includes info on 
other clubs in the area! March 12 has a talk from the PO 
Radio Interference department and on the 26th it's RAE 
question night with answers to candidates' problems. 
Meetings second and last Wednesday of the month during 
school term, at Handford House, Ranelagh Road, Ipswich 
but ring: Jack Tothill G4IFF, 76 Fircroft Road, Ipswich 
on 0473 44047. 

Ian Daniels has taken it upon himself to talk of home­
made colour TV cameras and 10GHz links on March 12 
for the West Kent ARS at the Adult Education Centre, 
Monson Road, Tunbridge Wells , where they meet alter­
nate Tuesdays with informal meetings at the Drill Hall, 
Victoria Road. You'll have to work it out from March 12! 
Or write/ ring: Brian Castle G4DYF. 6 Pinewood Avenue, 
Sevenoaks, tel 073256708. 

North of the border it is the West of Scotland RS 
GM4AGG that should interest readers in the Glasgow 
area. Meet every Friday at 22 Robertson , Glasgow where 
gear for h.f. and v.h.f. is in operation, but contact: lan 
McGarvie, 3 Kelso Avenue, Paisley PA2 9JE. 

Briefly 
Lincoln SW Club, second and fourth Wednesday, 8pm, 

Lincoln Corporation Social Club, Waterside South. Mike 
Wells G8PNU, 4 Horner Close, Brant Road, Lincoln. 
Stevenage and District ARS, first and third Thursdays, 
Senior Staff Canteen, British Aerospace Site B, Gunnels 
Wood Road. Stevenage at 8.1 5pm. Peter Byrne G8MCV, 
21 High Plash, Stevenage, 0438 64624. St. Helens and 
District ARC, Wednesday evenings YWCA HQ, 107 
Corporation Street. St Helens at 7 A5pm as there is code 
practice before getting down to business. Try Paul Gaskell 
G8PQD, 131 Greenfield Road, St.H. or ring 25472. 
Finally, Maidenhead and District ARC first Thursday and 
third Tuesday. 7A5pm. Red Cross Centre, The Crescent, 
M'head or contact John Patrick G3TWG, Bedford Lodge, 
Camden Place, Bourne End. Bucks or Bourne End 25275. 

Do write to me direct and not via PW. My address is in 
the box in 011 the A ir every month. 
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Bi.dit 
Ifs so easy and tidy with the Easibind 

binder to file your copies away. Each binder 
is designed to hold approximate ly 12 issues 
and is att racti vely bound and blocked w ith 
the PRACTICAL WIRELESS logo. Gold Letra ­
set supplied for self blocking of volume 
numbers and years. 

Price [4.10 including postage. packing 
and VAT. Why not place your order now and 
send the completed coupon below with 
remittance to : IPC Magazines Lld .. Post 
Sales Dept., Lavington House, 25 Lavington 
Street, London SE1 OPF. 

p----------~~ 
Orderform PRACTICAL WIRelESS 

I enclose P.O./cheque value. 
for ... .. .. binders 

Years required . 
(BLOCK LETIERS PLEASE ) 

Name 

Address. 

Date . 

~---------------~ 

MEDIUM WAVE DX 

by Charles Molloy GBBUS 

The Regional Radio Conference of the Western 
Hemisphere, which meets in Buenos Aires this spring, has 
a proposal on its agenda that could have far-reaching COIl ­

se.quences for the medium wave DXer. The United States 
is pressing for 9kHz separation between stations, in line 
with the Geneva Plan which applies to the rest of the 
world. If adopted, it will mean that the DX slots that 
currently exist in between European stations will disap­
pear, since the m.w. band will be divided into a number of 
world-wide channels. Not a bad idea from some points of 
view but it would certainly make medium-wave DXing 
even more difficult than it is at the moment. 

Reception Reports 
"Can you tell me how to obtain QSL cards from the 

stations I log-" is a question often asked. Writing to a 
long- or medium-wave station requires quite a different 
approach than on the short-waves. You are outside the 
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~ ~~::~:"~~:::" c'OUPON-RtPONSE 
INi'ERNA'flONAL 

Ce coupon est ~changeabledans tous les pays de rUnion postale 
universelie contre un ou plusieurs timbres-poste representant 

•• I'l!ffranchissement minimal d'une lettre ordinaire. expediee a 
l'etranger par voie de sUrfa'ce. 

Prix de vente Timbre du bureau qui 
(indication facultative) elfectue r~cheng8 

, , 
I 
I 
\ , , 

... ---.... 

. service area of your DX and consequently you are not one 
of that station's intended listeners. So always send return 
postage, either unused postage stamps of the country con ­
cerned or an International Reply Coupon obtainable from 
main post offices for 25p each. The one illustrated was 
issued in Reykjavik and sent to me by a PW reader in 
Iceland. 

Since you are relying on goodwill for a reply then write 
a more personalised report than usual. Tell the station 
your hobby is DXing_ that you are using a - receiver and 
give the date and time and some programme details so that 
they can confirm that you did actually receive them. Ask 
for a verification of reception and if you receive one from a 
distant station then write back and thank them for it. An 
airletter form is not expensive and you will be enhancing 
the reputation of the hobby among m.w. broadcasters. The 
addresses of most stations are to be found in the World 
Radio and TV Handbook which had full page adverts in 
the January and February issues of PW. 

Beginners' Corner 
West Africa is not too difficult to pick up on the 

medium waves. Tune to 765kHz and when the French 
speaking station (Sottens in Switzerland) signs off, usually 
around 2300. then Radio Senegal in Dakar should be 
audible. It transmits on this channel well into the night and 
can easily be recognised by its African music, drums and 
singing. The station announcements are in French as well 
as in local languages and you will get a QSL if you send 

RADIO SENEGAL 
B. ? 17f5 DAKAR ~ Se nc9ol' 
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them an I RC along with the reception report. The address 
is Radio Senegal, Boite Postal 1765 Dakar, Senegal. 

Now tune to 702kHz and at 2330 you should hear 
more African style music and singing until 2350 when the 
programme changes to readings from the Koran prior to 
close down at midnight. You are listening to Sebaa Aioun 
in Morocco which carries the Berber programmes of 
Radiodiffusion Television Moroccaine. whose address is 
Rue el Brihi, Rabat, Morocco. 

I have picked up Dakar and Sebaa Aioun with my Vega 
204 (which is an earlier version of the 206) using its inter­
nal aerial , so both stations should be audible on most 
receivers. Remember the slow cyclic fading that is charac­
teristic of a DX signal on the medium waves. It lasts a 
minute or two and is quite regular so it is very easy to miss 
DX if you only pause momentarily on a frequency. 

Ougadougou 
If you have been successful in picking up Radio Senegal 

then why not try for something a little more difficult? Tune 
down to 74 7k Hz. The Dutch station on this channel closes 
down at 23 15 and Radio Sofia goes off at 2330 leaving the 
frequency clear for DX. You may then pick up a weakish 
signal from the lOOk W transmitter at Ougadougou in 
Upper Volta, a country located inland between Ghana and 
Mauretania. It is on the air until midnight. usually with 
African music. The announcements are in French, the 
slogan is "La Voix de la Renouveau" and the address for 
reports is B.P. 7029 . Ougadougou. Upper Volta. This sta­
tion QSLs if you send an IRC along with your report. 

Ougadougou comes in quite well when I use the 
BRT400 and loop and I did once manage to hear it on the 
Vega 204 though not strongly enough to resolve it. There 
are times though when it is not audible at all. but then this 
is real DX and you have to be patient and persistent on the 
medium waves. 

Fi Iters 
Reader J, Radford is puzzled by the different types of 

filter that are available, and he wonders if there is any 
literature that covers the subject. Try the ARRL 
Handbook but a few examples may help. 

A 2MHz high-pass filter attenuates signals below 
2MHz but allows frequencies above 2MHz to pass 
through it. A 2MHz low-pass filter does the opposite, it 
passes frequencies below 2MHz and would be useful be­
tween aerial and receiver when DXing on the medium 
waves. A band-pass filter allows through frequencies within 
its passband. One covering 463kHz to 467kHz would 
make a good 465kHz i.f. transformer with a pass band of 
4kHz, 

A crystal filter uses one or more quartz crystals as 
resonators while a ceramic filter is a piezoelectric device 
that is used these days in place of the traditional i.f. 
transformer. The term mechanical filter is not a misnomer. 
The r.f. signals are actually converted into mechanical 
vibration in metallic discs and after passing through a 
number of them the mechanical vibrations are reconverted 
into electric signals. A passband with steep sides is the 
result. 

Readers' Letters 
A new navigation beacon has appeared on the medium 

waves. GeofT Halligay (Hitchin, Herts) writes to say that 
"WCO" on 730kHz is located near Aylesbury, Bucks. 
Geoff first heard WCO while listening for the new BBC 
Radio 4 relay for the London area on 720kHz which is 
located at Lots Road Power station in Chelsea. The Radio 
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Free Europe jammers operate on 719kHz which makes 
reception rather difficult at Geofrs QTH. 

Local Radio DXing interests John Radford of Not­
tingham who used his FRG-7 and 65ft random wire (in­
door) to pull in 18 local stations including Manx Radio 
IOM on 1368kHz, Radio Blackburn on 855 and R. Mer­
seyside on 1484. J. W. Boyd, Kaitaia, New Zealand is 
building the PW loop to try to eliminate QRM from 
Australia. (I wish I had QRM from Australia!) 

From Birmingham comes an interesting letter from 
John Dennis Court who uses a Vega 206 which he reckons 
is far superior to any transistor Rx he has used. OX heard 
included CJYQ in St John's Newfoundland on 930kHz 
and WINS in New York City on 1010. I do not have the 
address of the Volmet station you ask about John and it is, 
I suspect, illegal to listen to it anyway. 

North American OX 
Two useful logs of North American OX have been 

received. A. C. Jacklin managed to pick up 12 North 
Americans last December using his Realistic OX 160 and 
60ft loft aerial, the best of them being WCBS in New York 
City on 880kHz, WTOP Washington DC on 1500. WITS 
in Boston on 1510, WQXR NYC on 1560 and CK LM 
Laval in Quebec on 1570, all heard between 0000 and 
0300. Yes, the unidentified on 940 is most likel y to be 
CBM in Montreal. Reader D. R. Mayhew uses a portable 
receiver (type not mentioned) at Yapton in Sussex coupled 
to a 40 inch loop. He reports hearing C FRB on 10 10 and 
CHUM on 1050, both stations being in Toronto. plus 
WABC on 770 and WHN on 1050 both in NYC. A num­
ber of Latin Americans were also logged including Radio 
Oriental Montevideo in Uruguayan 770, La Voz de Mex­
ico on 730 and WLVV, the missionary station in Puerto 
Rico on 1370kHz. All heard between midnight and 0400. 

SHORT-WAVE BROADCASTS 

by Charles Mol/ay G8BUS 

The inexperienced short wave listener (s.w.l.) may wonder 
how it is that DX is ever heard at all amid the 
powerhouses. jamming, interference. etc., that is prevalent 
on the international broadcast bands today. The an swer is 
of course that it depends on which band and what time of 
day you listen, whether any DX will be heard. 

The high frequency bands, i.e. 13 metres (21 M Hz). 16m 
(I7MHz) and 19m (I5MHz) only propagate radio waves 
when the path between transmitter (Tx) and receiver (Rx). 
or most of it, is in daylight. If you listen at sunrise you will 
have a path of daylight to the east for DXing and one of 
darkness towards the west which will eliminate inter­
ference (QRM) from that direction. 

Sunrise on the h.f. bands is the time to listen for Japan, 
India, Pakistan. Sri Lanka, Australia and New Zealand. 
Start DXing a couple of hours before sunrise, since the 
path opens up when the sun's radiation strikes the 
ionosphere some 2000km to the east of the UK . If you 
want to hear something exotic then listen on 15 I 70k Hz at 
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0800 on a Sunday for Radio Tahiti. Try also on 11 825 
k H z on the 25 metrc band (11 M Hz). The interval signal is 
the Tahitian nute plus drum s and reception is quite good in 
spite of the distance and low transmitter power which is 
only 20k W. Announcements are in French . 

Radio New Zealand 
A number of readers have tried without success to pick 

up RNZ in the UK. Certainly the stations are only 7·5kW 
and are not beamed to Europe which doesn't help much, 
but the main reason for failure is, I suspect, listening at the 
wrong timc of day. Although reception of RNZ has been 
reported at all hours of day it is in the early morning that 
success is most likely. 

Retired reader George Lee of Osset in West Yorkshire 
has rigged up an HRO receiver at his bedside. When u~ed 
with a 75ft long wire it picked up RNZ on three successIve 
Sunday mornings recently on 15345kHz and also on 
December 9 on 17860kHz. Exact times were not given. 
Bryan Robcrston (Oxford) also heard RNZ on December 
9 on 17860 at 0505 SI0232 with QRM from Radio 
Moscow. the receiver being a Realistic DX300 used with a 
60ft long wire. 

BRT400 
Reader S. Wade of Meonstoke. Hants says he "picked 

up a BRT400 from a junk shop for a few quid and after 
many hours of chipping away the rust. etc .. it goes well on 
all bands". He wonders how man y of these old receivers 
are still around. 

Well. the BRT400 is not all that old. I tirst heard of it as 
a result of a short article in Wireless World in the early 
19505 when they were being installed at BBC receiving 
stations. The receiver came onto the surplus market about 
ten years ago. The version I have is the BRT400D which 
is the basic table model (some are rack m·ounted). without 
crystal calibrator or 9k Hz audio rejector filter. The date 
on the handbook is July 1952. 

It is Cl 14-valvc. single-conversion job covering ISO to 
350kHz plus 510kH z to 30MHz in five bands. The iJ. is 
455kHz and variable se lectivity is provided by six 
switched bandwidths between 0 ·5 kHz and 13kHz. A 
crystal lilter is in use on the three narrowest positions 
together with a phasing control which can attenuate a 
signal I k H z off tunc by some 40dB. There are 16 switches 
and knobs on the front panel which include separate r.f. 
and i.r. gain controls. aerial trimmer. noi se limiter, a.g.c. 
on /ofI'. and speech/ mu sic which attenuates audio below 
400H z when in the speech position . The modern 
equivalent to this receiver would be beyond the means of 
most of us. but of co urse thcre are snags. 

The receiver weighs 37kg, measures 500 x 430 X 

3051ll1ll. spares including some of the valves are difficult to 
come by and it would. 1 think, be difficult to find anyone 
to repair or service it. Like many older receivers, the 
BRT400 is really for the technical DXer who can adjust 
ali gn. repair and modify it to suit his own requirements. 

Get the Best Out of a Vintage Receiver 
This is th e title of a six -page article in the 1980 edition 

of the World Radio and TV Handbook . It takes the reader 
through a valve receiver. starting at the loudspeaker and 
fini shing at the aerial socket, outlining on the way the 
various faults that might occur due to age, use or even lack 
of use. Anyone co ntempl ating the overhaul of an old valve 
receiver should read this article. To quote from it: "There 
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RADIO NEW ZEALAND 

are few specifica tion s possessed f:Jy contemporary 
receivers th at cou ld not be fo und in sets well over a quar­
ter of a cent ury ago:' which agrees with my own ex­
perience with the BRT400. Apart from a sli ght change to 
the al ignment on the med ium waves the onl y "mod" I have 
done is to lit an external commercially made digital 
readOlIt. which turned ou t to be quite a simple job. 

QSLs 
Some readers like to display their QSLs on the wa ll s of 

their " shack". Julien Smith is one of them and he thinks it 
is a [lity that some cards do not have the nam e of the sta­
tion and reception details printed on the front. I know how 
you fee l J uli en. as I keep mine in photographic album s and 
it is Cl nuisance hav in g to take them out. Lee Humphreys 
has another problem which is encountered by many 
o XCI's. and that is with station s that do not reply to a 
reception report. Some like return postage. an IRC for ex­
ample. while others take a long time to repl y and there are 
a rew th at just do not QSL at all. 

Somctimes there is a change of policy and a non-verifier 
suddenl y begins to QSL This seems to be the case with 
the Voice of Chile as a number of readers report receiving 
a verilicat ion from that station. Bryan Robertson enclosed 
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a photo-copy of the QSL folder he received. while Rhys 
Thomas had his report translated into Spanish by a 
teacher at the local school and when sent with an IRC it 
brought a repl y. Some OX clubs have Spanish report 
form s which ena ble members to concoct their own using a 
stand ard type letter and a OX vocabulary. 

Rad io Canada Intern ation al's QSL policy is rai sed by 
W. Semmens, who mentions that a do-it -yourself QSL 
card is issued once a yea r onl y and then onl y to li steners 
who are on their mailin g li st. 

The Voice of the Andes 
HCJB is the callsign of the Voice of the Andes. which is 

a stat ion in Ecuador in South America owned and 
operated by the World Radio Missionary Fellowship. On 
Mondays. Thu rsdays and Saturdays a programme in 
Engli sh for DXers. called OX Party Line. is on the air at 
2 130 in the 16m and 19m band s. according to the current 
sc hed ule. HCJB is generall y a good signal in the UK. 

A new steerable mul tiband antenna has come into use 
recentl y and there is a photo of it on page 349 of the 
current WRTH. HCJB will QSL on receipt of a complete 
reception repo rt. Their latest QSL card shows a piece of 
sc ulpture from an ea rl y civili sation in Ecuador and the ad­
dress for report s is HCJB. Casilla 69 1. Quito. Ecuador. 

Readers' Letters 
Radio New Zealand crops up again in a note from A. 

O. Scholifield who has sent me a rather pretty QSL card 
from thi s station. He reports hearing RNZ on 1I 945kHz 
in the 25m band between 0730 and 0900. and he would 
li ke to hear from any reader who has li stened regul arly to 
the programmes from this station. Replies direct to 43 
Fell side. South Shields. Tyne and Wear. NE34 8QX . 

Thirteen -yea r-old Andrew Harpur of East Kilbride in 
Scotland ha s started the All Round OXers Course with 
Radio Nedcrland. which he says is very informati ve. 
Anyone interested in this or any of the other courses run 
by thi s station should write to Rad io Nederland. 1200 JG 
Hil vc rsulll. Holland . I can thoroughly recommend this 
course as I followed it when it was broadcast in instal ­
Ill en ts a fcw yea rs ago. 

by Ron Ham BRS15744 

Picturcs from across the Atlantic. contributions from new 
yo ung enthusiasts and reports of OX through meteor scat­
ter. out of season sporacl ic -E and a super high atmospheric 
press ure. What more could a v.h.f. columnist ask for ? 

Solar 
Although Ted Waring, Bri stol. reported counting 30 

sunspot s on December 7. 3 1 on I1 th . 21 on 20th. 24 on 
29th. 14 on 3 1st. 20 on Januarv 2.25 on 4th. 37 on 6th 
and 55 on 13t h. neither Cmdr Henry Hatfield, Sevenoaks. 
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THE SMALL PRINT STILL MAKES 
GOOD READING 

Despite the increase in Bank Rate we're still able to save you a bomb - Still able to offer you a short sharp H,P. deal costing you no 
more than the cash price ... Want to buy a FT 101 ZD? Try borrowing £670 from your bank and work out your charges .. . PAINFUL? 
Try the average finance company - EVEN MORE PAINFUL! Well above 20% per annum no less! ENOUGH TO MAKE YOU CRY is'nt 
it? . . . Right - get your hankie out, wipe away those tears and focus your eyes down page to the deals we have listed - ENOUGH TO 
MAKE YOU SMILE is'nt it? ... You 've probably noticed the down payment is higher than last month - not our fault - the Chancellor 
again! ENOUGH TO MAKE YOU CRY is'nt it? .. . Never mind we've balanced this out by making your monthly repayments quite a bit 
lower - Go on work it out for yourself. ENOUGH TO MAKE YOU SMILE is'nt it ... Of course if you're really clever you 'll very quickly 
work out how to save even more money buying the.AMCOMM WAY! If you can't see it - call us, we 'll explain it! . .. If this lot hasn't 
wiped the tears from your face we have one more thing that will. With the deals listed below and for a short period only we' lI offer 
ABSOLUTELY FREE one only pure Irish linen hankie!!!!! 

Incidentally, we' re happy to consider trade-ins (regret no free hankiel and still offer our absolutely no quibble guarantee. "Any goods 
purchased from this company which do not meet the manufacturer's published specification will be immediately rectified or 
replaced". 

Vaesu FT901 OM Vassu FT 101Z0 Vaesu FT 225RO Vaesu FT 78 Vaesu FT 101 Z 
Cash Price £920.80 Cash Price £670.20 Cash Price £557 .76 Cash Price £432.12 Cash Price £575.76 
Oeposit £352.00 Deposit £240.00 Deposit £216.00 Deposi t £168.00 Deposit £234.00 
12 monthly 12 monthly 12 monthly 12 monthly 12 monthly 

repayments of £47.40 repayments of £35.85 repayments of £28.48 repayments of £22.01 repaym ents of £28.48 

Vaesu FT 107M/ l07E Vassu FRG 7000 Vaesu FT 207R Standard 8800 Standard 8700 
Cash Price £862.04 Cash Price £377.04 Cash Price £199.60 Cash Price £252.00 Cash Price £275.08 
Deposit £335.00 Deposit £150 .00 Deposi t £91 .00 Deposi t £99.00 Deposit £109.00 
12 monthly 12 monthly 12 monthly 12 monthly 12 monthly 

repayments of £43.92 repayments of £1 B.92 repayments of £9.05 repayments of £12 .75 repayments of £13 .84 

TRADE-INS 
Above offers subject to status report and M LA. 

OPENING 
HOURS 

Mon-Sat 9.30-5.00 
Sunday 11 .00-4.00 •

'" WELCOME 
'''''':~. ll., 

AMCOMM SERVICES AMCOMM .. ,-., 
~~ 194A NORTHOLT ROAD, SOUTH HARROW, MIDDX. Tels: 01-8641166 & 01-422 9585 

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 

W./t.,n 
THE COMMUNICATIONS SPECIALISTS 

EVERYTHING FOR THE RADIO AMATEUR 

ANTENNAS ... 
FOR THE HF BANDS 

BRITISH MADE BY Wcutc." 
TRAP DIPOLES (3 types) 

TD1 / l0-80 10. 40 and 80m 
TD1 / 15-80 15, 20, 40 and 80m 
TD-P Portable type with winding spools 
(TDl are of 14 gauge copper; TD· P is copper/terylene braid) 

VERTICAL 
DX- 5V 10-80 metres; approx 26ft high; slimline 

BEAM ANTENNAS (and Rotary Dipole) 
DX-31 Rotary dipole for 10, 15, 20m 
DX-32 2-element beam for 10, 15, 20m 
DX-33 3-
DX-34 4-
DX- l03 3-element monoband beam for 10m 
DX- l05 5-

£25.30 
£25.30 
£30.48 

£60.32 

£46.00 
£80.50 

£121.90 
£161.00 

£74.75 
£97.75 

* Other Antenna Accessories available - see our Price List * 
ALL PRICES INCLUDE VAT (15%) AND FREE DELIVERY UK. 

ROTATORS AERIALS 
FOR 

Send large SAE for further details of this and other equipment - or use 

AMATEUR, MARINE & PRIVATE MOBILE RADIO 

THANET ELECTRONICS 
143 RECULVER ROAD, HERNE BAY, KENT 

Tel: (02273) 63859 Telex: 965179 
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our Answerphone after hours . . 

Wcutc." EhrdfOfticl (UN) lid 
HEAD OFFICE (All Mail/Enquiries) 

FAIRFIELD ESTATE 
LOUTH, LlNCS, LN11 OJH 
Tal : Louth (0507) 604955/6n 

ACCESS 
VISA 
H.P. 
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THE COMMUNICATION 

ONIC SOUND AUDIO 
248~256 TOTTENHAM COURT ROAD LONDON W1 TEL: 01-637 1908 

STE.PHE.NS-jAME.S LIMITE.D 
COMMUNlCA nON ENGINEERS 

47WARRINGTON ROAD. LEIGHWN7 3EA 

ENGLAND 
Telephone 109421676790 

Everything forthe Short Wave Lis1ener. 
We stock receivers and listening aids by most of the world's leading manufacturers. 
Full range of VHF receivers-transceivers. Mobi le equipment pre ­

selectors-filters-antennas. Stabilised powersuppliesfrom 2 to 20Amp. 
Antenna switches-converters. Aluminium masts-clam~s. Antenna rotators. 
Trio R1000 Receiver Antenna M uttitunar MK2 
Digital readout general covera9B receiver 
coverinlil 200KHz to 30MHz with a P,LL 
~r~~.e;~~8.~~ incorporating quartz digital 

Designed and manufactured by ourselves. 
Frequency coverage 500KHz to 30MHz. Will 
match any antenna over 5rn in length to 
practically all receivers. In production for over 
four years and now used in over 55 countries. 
MuttifllterMK2 

Trio R820 
Amateur Band Receiver [690,00. 

~e~~1v~O~ f~~~:~i~~f;;~~O~5o~H~rt~~2~~H~.f 
Our secondhand equipment changes daily. 

This unit incorporates Peak and Notch filter. 
and Band Pass filters . No internal connec­
tions to your receiver. Essential for users of 
FRG7. SRX30. SSR-1 etc. 

~~I~o~~~ ~~p c1~a~a~~~i~~:~tt~~~hh~nPo~ 
cash. 

Send for details including our Preselector and 
Crystal Calibra tor, 

FIT A DIGITAL DISPLAY TO YOUR 
FRG7 OR SRX30. 

These units come complete. with only three wires to connect. The FDU7 for the Yeasu FRG7 can be 
fitted in place or the KHz dial. or can be supplied ror external use. (Pleale state wben orderin,) 
The FDU3 ror the SRX30 is supplied for top of the set use only, 

(Full Fittln, Inlb'UetJoal are IUPplied.) 

(FDU7) for FRG7 
(FDU3) for SRX30 

@ £49.00 
@£49.00 

We also manufacture an R.T.T.Y. Con~erter. Active filtering throughout. Copies speeds 
up to at least 100 baud. ATe circuitry. Switch selectable shifts 170·425-850Hz. 

The MB6R (Receive only) and the MB6R!T {Receive!Transmil}. 
We supply these units with single or double current loops for connection to teleprinter To Order. 
T.T.L./C-MOS Logic Levels and Oscilloscope Outputs are provided. Dimensions (84X304X2 10). 
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(MBSR Double or single currant) @£85.75 
(M B6R/T Double or single currant) @ £91.57 

All Units are fully Guaranteed. and come complete. No extras needed. 
(All prices inclusive of postage and V. A.T.) 

(Payment by P.O .• Cheque or Access) 

B. BROOKES ELECTRONICS. 69 Laicatar Straat. 
NORWICH NR2 2DZ. ENGLAND. 

Tal: 0603-24573-

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 Courl Road. 

Eddystone. at Ihe top of the tree 
since short wave began. have now 
appointed 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 lislen 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-to-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 V.C. 

H A C SHORT-WAVE 
• •• KITS 

WORLD-WIDE RECEPTION 

. H.A.C.· well kno ..... n by amalt:ur ~onstru~tors 
for ifS Short Wave receivers. now offers a 
comp ele range of kits and accessories which have 
been up-dated la suil the novice and the expert. 
£12·00 INCLUSIVE-the ever popular and 
easy to constrnct DX receiver Mark Of; 
containing all genuine short wave components. 
drilled 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 wi ll give you hours of in­
terest and entertainment 
NEW - TRIPLE-T RECEIVER. a more ad­
vanced super three transistor receiver. loud. clear 
reception. value unequalled at bargain introduc· 
tory price or £20·00. 
All orders despatched within 7 days. Send 
stamped and addressed envelope now for free 
descriptive catalogue of kits and accessories. 

SORRY. NO CATALOGUES WITHOUT S.A.E. 

"H.A.C." SHORT-WAVE PRODUas 
P_O. Box No. 16. 10 Windmill Lane 
Lew •• Road, Eut Grinlteacl, West 

Su ••• x RH If lSZ 
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nor myself recorded any significant radio noise at metre 
wavelengths throughout the period. 

Cross Band, lam to 6m 
Between November 20 and December 16, Mike 

Allmark, Leeds , logged VE I A VX, who has been 
predominantl y' strong in the UK when 6m is open, eight 
Ws and six Ks. Up to mid-December John Branegan 
GM4IHJ, Saline, Fife, has worked 75 stations, cross band, 
lam to 6m, as far west as New Mexico and South Dakota. 
I noticed that when I heard strong s.s .b. signals from 
Canada and the USA on 6m, at midday on December 14 
and 16 and January 7 and 8, signals from the north 
American continent were very strong on lam. 

The 10 Metre Band 
It appears that my report of hearing the Norwegian 

beacon signal LA5TEN, was the first from outside 
Norway to reach the beacon keeper, Paul Justnaes 
LA5PN, who modified one of his own QSL cards to 
acknowledge the report (Fig. I). many thanks Paul. 
LA5TEN is situated near Oslo and operates on 
28·2375MHz. Paul also had a report from LA2PH/ MM, 
near Florida, USA and said he would like more reports, 
his QTH is PO Box 10, N-1410 Kolbotn , Norway. 

Ted Waring received signals from LA5TEN at midday 
on December 11, 12 and 13. at 549 and I heard it again, 
569, at 1334 on the 16th. Ted heard the Canadian beacon 
VE3TEN, around 539. almost daily from December 4 to 
January 14 and , unlike me, only detected the Cyprus 
beacon, 5B4CY. occasionally. I received signals from the 
beacons in Ba hrain A9XC and Germany DKOTE and 
DLOIGI, on each of the 38 days between December 14 
and January 20, 5B4CY on 34 days and the Bermuda 
beacon VP9BA on 28 days. Although DLOIGI hit 599 at 
1355 on January 4, all other beacon signals Were well 
below 549. Harold Brodribb, St Leonards-on-Sea, Sussex, 
using an AR88LF and inverted "V" loft aerial , logged 
strong harmonics at several spots in the lam band. from 
lower frequency broadcast stations, on December 15 , 18, 
20, 24, 26 and January 1,5,6 and 10. Generally speaking. 
the band was well open throughout the period with signals 
from Russian stations predominant in the early morning 
and from the USA at midday. 

Slow Scan Television 
Sam Faulkner received SSTV pictures. mainly around 

28·680MHz, from WA4UUV on December 2, WB4ROY 
on the 5th, three Ws and two Ks 6th. W A 7WOD 7th, 
OH2KM 8th, KIBZ 15th, KP4YD 25th, WA2YJD and 
W5ZR 26th. I7PQD 30th and KAIAQM , PA3API and 
KA5EJX on January 9 (Fig. 2). During the big 
tropospheric opening on November 28 and 29, Richard 
Thurlow G3WW. March , Cambs. had two-way SSTV 
QSOs with one Belgian, two Dutch, three French, six Ger­
man and two UK stations in the 2m band, and his pictures 
were also received by ON IAFJ and ON5MK who, like 
Sam, have monitors only. Several times a week Richard 
has breakfast-time SSTV QSOs with Mel Shalveson 
W6 VLH (Fig. 3), who has a 6ft monitor screen, and LA , 
WO, W9, W8, and W7. During 1979. Richard worked 247 
first-time, two-way contacts to bring his SSTV total. by 
January 7, to 1423 stations worked. Among the awards 
Richard has earnt is CQ Magazine's OX SSTV Certificate 
No. 3 (two-way contacts, I ° I countries), and their Master 
SSTV Awards Certificate No. I, for five two-way contacts 
on each of the five amateur bands, 80, 40, 20, 15 and lam 
and six ditto in six bands, including 2m. 
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I ptl (Paul) Just".. __ .L ~ . I ".J.- ..... .J ~-" -.....-
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Fig. 1: The QSL Card received from the Norwegian 
beacon keeper in response to the author's report 

Fig. 2: SSTV picture received by Sam Faulkner from 
Japan 

Fig. 3: The SSTV picture of W6VLH received by 
Richard Thurlow at 1633 on January 15 

DXTV 
Cyril Willis, Ely, Cambs, received Russian pictures on 

ch annel RI, 49· 75MHz, for a short time at 1000 on 

71 

www.americanradiohistory.com



December 25 , and again at 1615 on the 27th when he 
watched a news programme, followed by a ballet for about 
an hour. C yril began TV DXing in June 1979 and has 
seen pictures from Austria, Czechoslovakia, Holland, 
Hungary, Iceland, Italy , Norway, Poland, Portugal, 
Russia, Sweden and Yugoslavia, in Band I, via sporadic-E. 
He has received , Belgium, Denmark , Holland. and W. 
Germany in Band Ill. and Belgium, France, Holland and 
W. Germany at u.hJ. via tropospheric openings. Cyril's 
converted Bush TV receiver is fed with a Vorta 14-element 
aerial for Band Ill , and a Maxiview, 4-element aerial for 
Band I, mounted on an Antiference rotator. 

Nicholas Brown, Rugby , also began TV DXing last 
June and has received pictures in Band I from the same 
countries as Cvril. Nicholas uses a dual-standard receiver 
directly on u.hJ., and a v.h.f.-u.hJ. up-converter with a 
vertical dipole and a horizontal, omnidirectional , "X" 
array for the lower bands. He also tells me that the 
Bulgarian news is called, PO CBET AN Y HAC . M. J. 
Wood, Mablethorpe, Lincs, suggests that TV DXers 
should have a copy of the Russian alphabet which can be 
found in the Teach Yourself ... series of books; this 
could be very useful when monitoring Band I. George 
Grzebieniak RS41733, London, is setting up television 
gear using a combined 5-element array for Bands I and III 
and a dual -standard HMV 2660 receiver. George's first 
target is to receive Southern Television and is considering 
giving the RS Components, Hybrid RF Amplifier module 
a try. This looks good George, I see that its recommended 
frequency range is 40 to 860MHz, it has a gain of 27dB, 
works on 24 V and has an input and output impedance of 
75!1. 

Fifteen-year-old Alistair Dupres, Cardiff, uses a 
Rigonda portable receiver, and with its own loop aerial he 
received the Dutch u.hJ. station Nederland-2, during the 
tropospheric opening on November 29 and watched the 
evening news programme Nos lournaal. Alistair then 
borrowed his father 's Minolta camera, set it at f8 and 
1/ 30th and photographed some of the OX (Fig. 4). 

Sporadic-E 
A sporadic-E disturbance. extending into Band 11, oc­

curred mainly during the afternoon of January 5. While I 
was trying to sort out a news programme from a cartoon 
and an America n war film around channel E2 in Band I. 
David Appleyard, Uppsala, Sweden, sitting in his car out­
side Stockholm's International Airport , received signals of 
" unbelievable strength" on his car radio at 1650 from 
BBC Radio-2 on several adjacent frequencies between 88 
and 88·6MHz and a further English station, which he 
could not identify, around 96·8MHz. "These conditions 
persisted until just after 1800 when, alas, the BBC faded 
out" . writes David. 

Andrew Rogers, Bristol, received pictures from Sweden, 
on E2 at 1800; by 1815 he was getting the same 
programme on E3 , but it all faded out at 1915. During the 
event Andrew heard full stereo from Spain on 96·4MHz. 
It was beginner's luck for 15-year-old Andrew, because he 
only purchased an up-converter for his 12in Ferguson por­
table TV earlier in the day and was delighted to see his 
first OX so soon. P. M. Farrugia, also in Cardiff and 
another recent starter in TV DXing, was very excited on 
the 5th, because for the first time he saw the Austrian test 
card, ORF-FSI (Fig. 5) at 1120 and, like me, the 
American war film plus Czechoslovakian and Russian test 
cards. P. M. Farrugia uses a JVC 3040 receiver fed with a 
wideband array on a rotator for Band I. 

Sam Faulkner watched news and cartoons on R I from 
1750 to 1845 on the 4th and a Ballet from Russia around 
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1600 on the 5th. At 1630, Sam also received pictures and 
sound on E2 and E3 from Sweden. "The video and audio 
from Sweden at 1700 was fantastic, often equal to local 
level and the signals on both channels (transmitting the 
same programme) were excellent until 1900," writes Sam. 
"The first programme, a documentary about the fishing 
industry . was followed by the news headlines and weather 
forecast. The YL announcer then introduced a religious 
programme. which featured a very beautiful church. A 
Comedy of Errors from essentially serious films followed. 
then a film about a young Swedish family. lames at 15, an 
American children 's programme. began the early evening's 
viewing; by this time 1 was no longer alone in the shack 
having been joined by the rest of the family. " 

TV Across the Atlantic 
Around 1600 on December 11 and 12, Mike Allmark 

received pictures from the USA on channel A2. 
55· 25MHz, via F2, and from 1430 to 1700 on the 13th. he 
saw NBC News, Sesame St, F/intstones, Bever/y Hill 
Billies and weak sound, copied at times on 59· 75MHz. He 

Fig. 4: Dutch TV programme Nos Journaal, received 
on u.h.f. by Alistair Dupres 

.. _ ... _t'_~_ 
~~--"----

l: - 'N .. ".. 

Fig. 5: An Austrian test card received in Band I by 
p, M. Farrugia at 1120 on January 5 
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again received pictures on A2 around 1300 on the 14th 
and during the afternoon of the 15th. Sam Faulkner 
received Canadian TV signals around 1300 on the 13th 
and 14th and writes: "I could see the newscaster and the 
programme format was similar on both days." A2 signals 
were received again briefly on the 15th and from 1320 he 
saw the Saturday morning children's programmes. With 
two transmitters comiryg up on the channel, Sam had 
some difficulty sorting out the Muppets from a craft 
programme. John Branegan received pictures on A2 at 
1622 on the 14th and Mike Allmark recorded the sound of 
CBS News during the same afternoon. 

Back on this side of the pond, on December 17 Mike 
received strong pictures on RI, E2 and E3 until about 
1400. On E3 the PM5544 test card had what looked like 
UAE, a Gulf State, in the bottom identification panel. 1 
found it impossible to identify anything from the mixture 
of pictures on RI , via F2, around 0930 on December 14 
to 19 and January 16 and 17. 

Meteor Scatter 
"The Quadrantids meteor shower was good this year; 

144MHz was alive, especially around 0200 on January 4," 
writes Mike Allmark, who heard signals from at least 10 
countries. Among them was 1T9FEJ at over 2000km, 
bouncing off the trails of ionised gas left by the meteor 
particles as they burnt up in the earth's atmosphere. Mike 
also identified bursts of picture from European and Scan­
dinavian television stations in Band I, during the event. 
Between December 1 and 14, which includes the Geminids 
meteor shower, Mike heard signals on 144MHz from 
France, Germany, Italy, Scandinavia and Switzerland. 
Sam Faulkner monitored Band 1 between 0700 and 0750 
throughout the period November 14 to December 11 and 
saw a multitude of "pings" of test cards from 
Czechoslovakian, Scandinavian and Russian TV stations. 

Practical Wireless, April 1980 

At 1007 on January 4, 1 received strong bursts of test 
cards from Finland and Russia. 

Tropospheric 
The atmospheric pressure rose from 30·0in on January 

10 to a real high of 30· 7in at midday on the 12th. True to 
form, as it fell through the 13th and 14th, there was a 
tropospheric opening. During this time I heard signals 
through the 2m repeaters in Birmingham GB3BM (R5), 
and Bristol Channel GB3BC (R6), and at 1413 on the 
J 3th the 70cm beacon at Emley Moor, GB3EM was 589, 
on my dipole! Alan Baker G4GNX, Newhaven, Sussex, 
worked through the new Dorset repeater GB3SC (RI) and 
heard signals through the Leicester repeater GB3CF. 

Mike Allmark heard 2m signals from stations in DL, 
ON, OZ, PAO and SM on the 13th along with u.hJ. 
TV pictures from Belgium, France, Holland and West 
Germany. 

News Items 
Within two days of Eric Arnold, Brighton, formerl y 

GSOUK, receiving his new call, G4JDJ, he worked a VK 
on 10m s.s.b. and another new call , Paul Corrigan GSTJS, 
Bradford, was on the air 20 minutes after his licence drop­
ped through his letter box. At present Paul has a Trio 
TR2300, a 4-element quad and Slim Jim aerials for 2m 
and a OX 160 receiver with a 66ft long wire aerial for the 
hJ. bands. By January 4, Paul had made 775 contacts on 
2m. John Trimmer, Brighton, formerly G8TMX is now 
G4JDM. 

There has been a change to the 2m repeater system in 
London. GB3LO (R 7) has been replaced by a network of 
repeaters at the compass points, GB3NL, north London 
(R 7), GB3SL (R2), GB3EL (RO) and GB3WL (R I). 

I hope to see some of you at the RSGB VHF Conven­
tion at Whitton, Twickenham , Middx, on March S. 

Ray BANNISTER G4GPX 

Although Roy Bannister did not get his GS licence until 
1976, his interest in radio dates back more than 30 years 
to a time when he was a regular visitor to and transmitted 
from, (as one could under supervision in those days) the 
shacks ofG2CSV, G3BRU and many others. 

When Roy and his wife Joyce moved from Redcar to 
their present home in Lancing, Sussex in 1960, they 
developed a deep interest in tape recording. Since then 
they have won several national tape recording contests, in 
addition to making tapes for the Blind and Audio 
programmes transmitted by BBC Radio Brighton. 

Through tape recording they met John Kuipers, who 
took the RAE with Roy. John attended college and Roy 
studied at home with Braille literature and tape recordings . 
Since getting his licence, Roy has worked a great deal of 
v.hJ. OX, lIsing an FT221 and an S-element Yagi from his 
home QTH, situated at sea level. He is usually very active 
during an aurora or tropospheric disturbance. 

In 1977, Roy passed the Morse test and with his present 
callsign, G4GPX, has made many c.w. contacts lIsing his 
FT 10 1 E and a Hustler vertical or a trapped inverted "L" 
aerial. 

Both Roy and Joyce are members of the Worthing and 
District Amateur Radio Club and are frequently seen at 
mobile rallies and use an FT7 from their car. In addition to 
earning his living as a piano tuner, Roy has just completed 
forty years of playing the organ or piano in dance bands. 
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Britain~ first comJ 

A comglete personal computer 
for a third of the price of a '~£::-~~;-
bare board. ~~ 

Also available ready 
assembled for £9995 

The Sinclair ZX80. 
Until now, building your own computer could 
easily cost around £300 - and still leave you 
with only a bare board for your trouble. 

The Sinclair ZX80 changes all that. For just 
£79.95 you get everylhillg you need to build a 
personal computer at home ... PCB, with IC 
sockets for all ICs; case; leads for direct 
connection ~o your own cassette recorder and 
television; everything! 

And yet the ZX80 really is a complete, 
powerful, full-facility computer, matching or 
surpassing other personal computers on the 
market at several times the price. The ZX80 is 
programmed in BASIC, and you could use it to 
do quite literally anything from playing chess 
to running a power station. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. 
Once assembled, it immediately proves what 
a good job you've done. Connect it to your TV 
set ... link it to an appropriate power source "'. 
and you're read y to go. 

Your ZX80 kit contains ... 
• Printed circuit board, with lC sockets for 

all ICs. 
• Complete components set, including all 

ICs - all manufactured by selected world­
leading suppli ers . 

• New rugged Sinclair keyboard, touch­
sens iti ve, wipe-clean. 

• Readv-moulded case. 
• Lead; and plugs for connection to any 

portable cassette recorder (to store 
programs) and domestic TV (to act as VDU). 

• FREE course in BASIC programming and 
user manual. 

Optional extras 
• Mains adaptor of 600 mA at 9 V DC 

nominal unregulated (available 
separate ly - see coupon). 

• Additional memory expansion board 
plugs in to take up to 3K bytes extra 
RAM ch ips. (Chips also available­
see coupon. ) 

1<USC;] 600 mA at.9 V DC nominal unregulated mains 
adaptor. A\'ailable from Sinclair if desired (see coupon). 
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Two uniqueand 
valuable components of the 
Sinclair ZX80. 
The Sinclair ZX80 is not just anot her personal 
computer. Quite apart from its exceptionally 
low price, the ZX80 has two uniquely advanced 
components: the Sinclair BASIC interpreter; 
and the Sinclair teach-yourself BASIC manual. 

The unique Sinclair BASIC interpreter . .. 
offers remarkable programming advantages: 
• Unique 'onc-touch' key word e ntry : the ZX80 

eliminates a great deal of tiresome typing. Kcy 
words (RUN, PRINT, LIST, etc .) have their own 
single-key entry. 

• Unique syntax ch ec k. Only lines with correct 
syntax are accepted into program s. A cursor 
identifies errors imm ediately. This prevents 
entry of long and complicated progra ms with 
faults only discovered when you try to run them. 

• Excellent string-handl ing capabi lity - takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 
comparison). The IX80 also has string input­
to request a line of text when necessary. 
Strings do //O{ need to be dimensioned. 

• Up to 26 single dimension arrays. 
• FOR/NEXT loops nes ted up 26. 
• Variable names of any length. 
• BASIC language also handl es full Boolean 

arithmetic, conditional expressions, etc. 
• Exceptionally powerful edit facilities, all ows 

modification of existing program lines. 
• Randomise function, useful for games and 

secret codes, as well as more se rious 
applications. 

• Timer under program control. 
• PEEK and POKE enable emry of machine 

code instructions, USR causes jump to a 
user's machine language sub-routine. 

• All characters p rintable in reverse under 
program control. 

• Lines of unlimited length. 

. .. and the Sinclair teach-yourself 
BASIC manual. 

If th e features of the Sinclair interpreter 
listed alongside mean littl e to you-don't worry. 
They're all explained in the specially-written 
96-page book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC pro­
gramming-from first principles to complex 
programs. (Available separately-purchase 
price refunded if you buy a ZX80 later.) 

780~1 microprocessor - new, 
faster version of the famous 
Z-80 microprocessor chip, 
widely recognised as the best 
ever made. 

UHF TV modulator. 
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Fewer chips, 
compact design, 
volume production­
more power per pound! 

The ZX80 owes its remarkable low 
price to its remarkable design: the whole 
system is packed onto fewer, newer, more 
powerful and advanced LSI chips. A single 
SUPER ROM, for instance, contains the 
BASIC interpreter, the character set, operating 
system, and monitor. And the ZX80's lK byte 
RAM is roughly equivalent to 4K bytes in a 
conventional computer, because the ZX80's 
brilliant design packs the RAM so much 
more tightly. (Key words, for instance, occupy 
just a single byte.) 

To all that, add volume production - and 
you've that rare thing: a price breakthrough 
that really is a breakthrough. 

The Sinclair ZX80. Kit: £79.95. 
Assembled: £99.95. Complete! 

The ZX80 kit costs a mere £79.95. Can't 
wait to have a ZX80 up and running? No 
problem! It's also available, ready assembled, 
for only £99.95. 

Whether you choose the kit or the ready­
made, you can be sure of world-famous 
Sinclair technology - and years of satisfying use. 
(Science of Cambridge Ltd is one of the Sinclair 
companies owned and run by Clive Sinclair. ) 

To order, complete the coupon, and post to 
Science of Cambridge for delivery within 28 
days. Return as received within 14 days for full 
money refund if not completely satisfied. 

sinclair 
ZXfl' 
Science of Cambridge ltd 
6 Kings Parade, Cambridge, Cambs., CB2 ISN. 
Tel: 0223 311488. 
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terkit. 

rOrderForm 
To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2ISN. 
Remember: all prices shown illclude VAT, postage and packing. No hidden extras. 

Please send me: 

Quantity Item 

I 

Item trice I To!al 
. L 

Sinclair ZX80 Personal Compu ter kil tS). Price 
includes ZX80 BASIC manual, excludes mains 

79.95 i adaptor. 
Ready-assembled Sinclair ZX80 Personal 

I 
Computer(s). Price includ es ZX80 BASIC manual, 
excludes mains adaptor. 99.95 
Mains Adaptor(s) (600 mA at 9 V DC nominal 
unregulated). 8.95 
Memory Expansion Board(s) (takes up to 
3K bytes ). 12.00 
RAM Memorv chips - standard lK bYleS caDacity. 16.00 
Sinclair ZX80 Manual (s ) (manual free with every 
ZX80 kit or ready-made computer). 5.00 

NB. Your SlIIcla/r ;(.X80 may qualijv as a buslIIcss expCIISC. 
"" . . 
IOIAI.. L 

I enclose a cheque/posta l order payable la Science of Cambridge I.td for L 
Please print \ 
Name: Mr/Mrs/Miss ________ _ 

Address . __ . __ _ 

L __________ __ .-=--=--==-=-===.-_-_I'=8~ 
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Our computer has already 
selected thousands of our 
customers to whom our 
new catalogue has 
automatically been sent. If 
you would like a copy too, 
simply send us your name 
and address. It's 

FREE 
(You don't even have to pay postage in U.K.) 

IT'S A GOOD DEAL BETTER FROM ElECTROVAlUE 
• We give discounts 

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

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 times a year. 

• We guarantee 

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

• We pay postage in U.K. • Appointed distributors for 
on C.W.O. orders list value £5 SIEMENS, VERO, ISKRA, 
or over. If under, add 30p NASCOM and many 
handling charge. others. 

OUR NEW CATALOGUE No 10 
Full 128 pages. Thousands of items. Improved 
classification for easier selection. Valuable working 
information. IlIustarations. 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 Burnage Lane, Burnage, Manchester M19 1NA 
Phone: (061) 432 4945. 

Wilmslow 
Audio 

THE firm for speakers! 
SEND 15P STAMP FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, KITS, 
CROSSOVERS ETC. AND DISCOUNT PRICE LIST. 

AUDAX • AUDIOMASTER • BAKER • BOWERS & 
WILKINS • CASTLE • CELESTION • CHARTWELL 
COLES • DALESFORD • DECCA • EMI • EAGLE. 
ELAC • FANE • GAUSS. GOODMANS • I.M.F . • 
ISOPHON • JR • JORDAN WATTS. KEF. LEAK. 
LOWTHER MCKENZIE. MONITOR AUDIO. PEERLESS 
• RADFORD • RAM. RICHARD ALLAN • SEAS. 
SHACKMAN • STAG • TANGENT • TANNOY • 
VIDEOTONE. WHARFEDALE. YAMAHA 

WILMSLOW AUDIO IDept. P.W.) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK91HF 

Discount Hi-Fi Etc. at 5 Swan Street 

Speake .. , Mail Order 8. Export 0625 529599 Hi-Fi 0625 526213 

GOOD QUALITY INEXPENSIVE 
POCKET SIZE MULTIMETER 

SPECIFICATIONS 
• DC VOLTAGE: 

0-10. 50. 250. 1000 volts 
2000 ohms/volt 

• AC VOLTAGE: 
0-10. 50. 250. 1000 volts 
2000 ohms/volt 

• DECIBEL: 
- 10 to + 22dB 

• DC CURRENT: 
0-100mA 

• OHMMETER: 
0-1 0 kilohms. 0-1 megohms. 
60 ohms centre scale 

• POWER SUPPLY: 
One 1.5V size "AA" 
cell ohmeter 

• SIZE: 
3-5/8". 2-3/8" x 1-1/8" 

• WEIGHT: 
40z 

Price: £5.30 inclusive V.A.T. & p & p 
Cash with order 

TR ADE ENQUIRIES INVITED 

ARMON PRODUCTS LIMITED 
COnERELL HOUSE. 53-63 WEMBLEY HILL ROAD. WEMBLEY. MIDDX HA9 8BH 

TEl 01·9024321 TELEX 923985 
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Be it career, hobby or interest, like it or not 
the Silicon Chip will revolutionise every human 
activity over the next ten years. 

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

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

ELECTRONICS 
Build your own 
os cillisco pe. 

Learn to draw and 
understand circuits. 

Practical Wireless, April 1980 

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

F~ee 
BROCHURES 

No previous knowledge is necessary. 
- Just clip the coupon for a brochure 

r---------------

I 
I , , 
I , 
:IUTORCOURSE 

ELECTRONICS 
Please rush me details of your 
ELECTRONICS COURSE 

Name 

Address _______ _ 

WR4 

Block Caps. Please 

Post now, without obligation to : 

British National Radio 
& Eleclmnics School. 
P.O.Box 156, Jersey , Channel Isles 
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P.C.B'S FOR 
PRACTICAL WIRELESS PROJECTS 

Jan. 79. Sandbank Met. Det. R035 Price £3.41 & 20 pence p & p. 
March 79. Hythe Receiver WR038 Price £2.98 & 20 pence p & p. 
March 79. Soudlite Converter WKOOl Price £6.33 & 20 pence p & p. 
March 79. Tone Burst Generator RD23 Price £1.71 & 15 pence p & p. 
March 79. Wide Band Noise Source WR036 Price £0.7 4 & 12 pence p & p. 
April 79. FM Multitester WR040 Price £3.05 & 15 pence p & p. 
May 79. Car Test Probe WR042 Price £0.96 & 15 pence p & p. 
May 79. Follow up to PW Gillingham WR044 Price £1.45 & 15 pence p & p. 
May 79. PWlmp WR043 Price £1.52 & 15 pence p & p. 
May 79. Inline Crystal Calibrator WR041 Price £1.68 & 15 pence p.& p. 
June 79. Jumbo Clock Price £9.52 & 30 pence p & p. 
June 79. logicaIO·s+ X·s WR046/ 

7/8/9 Price £1284 & 30 pence p & p. 
June 79. Trent WR050 Price £4.06 & 20 pence p & p. 
July 79. AAM/FM Frenquency 

Readout WR052 Price £3.66 & 20 pence p & p. 
V.MOS Top Band 
Transmitter WR056 Price £4.08 & 20 pence p & p. 
Sound Operated Switch WK005/6 Price £3.74 & 20 pence p & p. 
Inexpensive A/F Voltmeter WR055 Price £1. 1 5 & 1 5 pence p & p. 

August 79. Telephone Bell Repeater WR053 Price £1. 1 5 & 1 5 pence p & p. 
August 79. Automatic Intercom WR045 Price £6.20 & 20 pence p & p. 
Sept. 79. Automatic Intercom Part 2 WA05B Price £0.60 & 12 pence p & p. 
Sep\. 79. Noise Blanker WR057 Price £1 .24 & 12 pence p & p. 
Oc\. 79. Burglar Alarms WR059 Price £1 .23 & 15 pence p & p. 
OcI . 79. Burglar Alarms WR060 Price £1.91 & 20 pence p & p. 

Radio Control Receiver WR064 Price £2.92 & 20 pence p & P 
Jan. BO. A.F. Speech Processor WR06B Price £2.28 & 20 pence p & p. 
Jan.80 PW. Parkhurst Burglar Alarm WR063 Price £2.51 & 20 pence p & p. 
Jan. 80 Wide band R.F. Pre Amp WR067 Price£0.70 & 15pence p&p. 
Jan. 80 Radio Control Encoder WR061 Price £2.28 & 20 pence p & p. 
Jan. BO Radio Control T.X. WR062 Price £2.26 & 20 pence p & p. 

FULL RANGE OF R.S. COMPONENTS AVAILABLE 

Send P.W.JUMBO CLOCK KIT£31.00ALL PRICE S INCLUDE VAT 

C. BOWES & CO. L TO., 
4, Wood Street, Cheedle, Cheshire SK8 1 Aa. 

Tel. 061-428-4497. 
Please state type number and enclose cheque or postal order. 
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When it comes to oscilloscopes, you' ll have to go a long way to 

equal the reliability and performance of Calscope. 

Calscope set new standards in their products, as you'll discover 

when you compare specification and price against the competition 

The Calscope Super 10, dual trace 1 0 MHz has probably the 

h ighest standard anywhere for a low cos t general purpose 

oscilloscope . A 3% accuracy is obta ined by the use of stabilised 
power supp lies which cope with mains fluctuations . 

The price £ 2 19 plus VAT. 

The Super .6 is a portable 6MHz s ing le beam model with easy 

to use contro ls and has a time base range o f 1 ~ s to 1 OOms/cm 

with 1 OmV sensitivi ty Price £162 plus VAT. 
Prices co rrect at time of go(ng to press 

CALSCOPE DISTRIBUTED BY 
Watford Electronics 
33-35 Cardiff Road, 
Watford, Herts. 
Tel : 0923 40588 

Audio Electronics, 
301 Edgware Road, London W.2. 
Tel : 01·724 3564 

Maplin Electronics Supplies Ltd . 
P.O. Box 3 

Access and Barclay card facilities 
(Personal Shoppers) 

Rayleigh, Essex. 
Tel : 0702 715 155 
Mail Order 

CA LSCOPE 
PRACTICAL WIRELESS 

NIMBUS 
Part Kit for Nimbus Transceiver System 
Transmitter/Receiver Printed Circuit Board 
plus parts £43.50 
Modulator £4.50 
General Assembly including Mike and Aerial together 
with case, nuts and bolts, etc. £40.00 
Further Mods and accessories will become available. 

Prices subject to VAT. 

Please allow 21 days minimum for delivery-
dependent on component availability. 

JOHN HEATHCOAT AND COMPANY 
Tiverton, Devon, Department 26.7 
Telephone: Tiverton (08842) 4949. 

Extension 69. 

PROGRESSIVE RADIO 
ALL OROERS DESPATCHED BY RETURN POST 

SEMICONDUCTORS. 2N5062 1100V BOOmAI SCR lBp. BX504 oplO 1501.'0' 2Bp. CA3130 
16p. TBASOO SOp. Tag4443 seR 45p. Texas A 1 038 power trans, SOp. TDA 1151 21p. 
SWITCHES. Min. toggles. SPST 8 x 5 x 7mm 42p. DPDr 8 x 7 x 7mm &Sp. OPOT cloft 
12 :.: 11 :.: 9mm 71p. HEAVY DUTY-DPDT 240VAC 10 Amp 31p. PUSH TYPE, push on 16 x6mm 
16p, push to break version 11p. 16 pin D.I.L switch~. 
DISPLAYS. O.S" Led displays, corn. cath. green 95p. 4 digit LED clock displays with message 
centre. 0.6" figures, corn. cath. with data £3.26p. NSA 1198 8t digit multiplexed displays, cam. 
cath. with data sheet £1.4Sp. , 
LIGHT DIMMER. Wall mounting 2S0VAC 800 watts max., has built in photo cell for automatic I 
switch on when dark £4.&Op. 
RECORDING TAPE. Low noise Mylar, supplied spooled unboxed, 7" 1200' £1.00, 7" 1800' 
£1.45p, lot" 3.600' £5.00. BLANK CASSETTES C60 10 fm t2.7Bp, C90 10 fo, t3.IIp. 
EDGE CONNECTOR 48 way 0.1, double contact type 70p each. 
ELECTRONIC IGNITION CAPACITOR, 0.5mfd 440VAC 1 l xi " wl,e ended 35p e.ch. ·AA· 
size nicads, 1.2'1 SOOMaH £1 .10p each or 4 for £3.75. 
TOOLS. S piece precision screwdriver sets. individual handles on ly t1.0S set. 
JUMPER TEST LEAD SETS. 10 pairs of leads wi th insulated crocs each end lOp. 
MURATA 4OKH2 TRANSDUCERS, RXfrX t3.1IO pol,. 
TELEPHONE PICK UP COIL suction type with lead and plug 82p. 

MINIATURE SOLID STATE BUZZERS. 33 x 17 x 15mm. output at 3 feet 7Odb .. 15mB drain. 
voltage range 4-1 Svdc 76p. Loud bUllers (mechanical) 6 volts 56p, 12 volt SSp. 

Cash with order please. official orders welcome from schools etc .. please add 30p 
postage and packing. VAT inclusive. SAE for latest illustrated stock list. 

31, CHEAPSIDE, LIVERPOOL L2 2DY 
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MIDLAND TRADING CO 
GENTS MEMORY CALENDAR ALARM CHRONOGRAPH 

LATEST TECHNOLOGY! Con­
stant display of hours, mins, 
secs, weekday and snooze 
alarm indication. A further two 
optional display modes are 
available. One being the calen-
dar and month, which can be 
increased or decreased to give 
the appropriate month of the 
year. A 1/100th sec chrono­
graph with split and lap mode 
facilities is built into the watch 
with a 12 hour capacity. Also a 
24 hour alarm with a 10 
minute snooze function is stan­
dard to the watch. Backlight 
and adjustable stainless steel 
strap. 

OUTSTANDING VALUE £19.95 

GENTS FRONT BUTTON ALARM 

LATEST STYLE! Constant dis­
play of hours, mins, secs, 
am/pm. Weekday and alarm 
indication. A further two op-
tional display modes are avail­
able. The watch comprises of 7 
digits. 12 function and is pro­
grammed to the year 2009. 
The alarm can be set to any 
time within 24 hours and 
operates for 30 seconds. Back­
light and a closely woven ad­
justable stainless steel strap, 
finish the watch off with a real­
ly superb sleek look. Only 8mm 
thick. 

£1325 

LADIES SUGAR COATED 
ANOTHER SUPERB LADIES 
WATCH with that extremely 
popular sugar frosted finish 
(Gold or Silver). Links can easily 
be removed from the strap and 
the clasp has a spring 
mechan ism built in to give a 
comfortable fitting. Constant 
display of hours and mins, with 
month , date, secs, auto­
calendar and backlight. 

£10.50 

GENTS MULTI MELODY CHIME ALARM CHRONOGRAPH 
LATEST TECHNOLOGY! Con­
stant display of hours, mins, 
secs. Weekday, date and 
month, with mode and chime 
indication display. A musical 
alarm is built in and can be set 
to any time within 24 hours, 
once activated playing the tune 
"Oh Suzzana". Two further 
alarm systems are built in (i) 24 
hour alarm and (ii) count down 
alarm. The watch can be set to 
chime on every full hour, and a 
1/100th sec chrono with split 
and lap mode facilities is stan­
dard. Can be switched off. The 
face is finished in mineral glass. 
Backlight and infinite adjust­
able stainless steel strap. 

VERY SPECIAL £19.95 

GENTS CHRONOGRAPH 

PROBABLY THE BEST 
LOOKING Chrono on the 
market. Constant display of 
hours, mins, secs, with am/pm 
indication. Also month, date 
and weekday indication. 
1/100th and 1/10th sec with 
split and lap mode facilities. 
Backlight. Closely woven ad­
justable stainless steel strap. 

SPECIAL £8.95 

LADIES COCKTAIL 
ELEGANCE AND STYLE for the 
Lady with a discerning taste. 

In Gold or Silver finish with 
matching adjustable bracelet. 
Constant display of hours and 
mins, with month, date, secs. 
Auto-calendar and backlight. 

VERY SPECIAL PRICE £ 10.50 

! ZETRON! WHERE RELIABILITY, STYLE AND ELEGANCE REALLY COUNT ! ZETRON ! 
BEFORE BUYING A DIGITAL WATCH CONSIDER THE 
FOLLOWING POINTS WE OFFER . 

(i) 48 hour despatch guaranteed. 
(ii) Full instructions and 12 month guarantee. 

(iii) 10 day money back guarantee if not completely 
satisfied. 

(iv) Felt presentation case with each watch. 

Practical Wireless, April 1980 

PHONE OR WRITE FOR FULL COMPREHENSIVE 
CATALOGUE ON THE COMPLETE RANGE OF WATCHES 
WE OFFER . 
HUGE DISCOUNTS AVAILABLE for bulk buyers, 
Trade Lists on application. 
PIP per item 75p which includes insurance. 
Cheques or PO's should be made payable to: 
MIDLAND TRADING COMPANY, and sentto (Dept. PW) 
58, Windmill Ave, Kettering, Northants, NN16 8PA. 
(0536) 522024 
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CASIO WATCHES SPECIAL OFFERS BUMPER 1980 CATALOGUE 

LATEST MODELS 
83QS27B Alarm chrono 1/1 Oth sec £2&.95 
81QS33B Alarm chrono 1/100th sec £2&.95 
81CS33B Alarm chrono 1/100th sec £33.95 

ALL OTHER CASIO MODELS P.OA. 

CASIO POCKET/CLOCK CALCULATORS 
AnzOOO Calculator with clock & alarms £23.95 
MELODY 80 Calculator with clock musical alarm £22.95 
CQ82 Desk calculator with clock. 4 alarms £18.95 
FX80 Scientilic 39 lunctions. Latest model £14.95 
FX68 Scientilic card 39 lunctions £18.95 
FX2600 Slim scientilic 43 lunctions £18.95 
FX3200 Slim scientilic 43 lunctions £20.95 
FX310 Ultra slim scientilic 50 lunctions £1 &.95 
FX510 Ultra slim 50 lunction scientilic £18.95 
FX501 P Programmable 128 steps 11 memories £52.95 
FX502P Programmable 256 steps 22 memories £72.95 
FAl ADAPTOR For 501·502 only £18.95 

ALL OTHER CASIO CALCULATORS P.OA. 

SEIKO WATCHES CURRENT 
MODElS minimum 25% discount 

SPECIAL OFFERS 
LAMBDA latest model chronograph. Displays hour, minutes. seconds. 
month. date. day. Chronograph 1/100th sec. 1 st. 2nd place times. 
Fully adjustable stainless steel strap. and case back with battery hatch. 
Slim style with night light. 1 year guarantee 

£10.45 
SAXON ALARM CHRONOGRAPH Seiko style. Displays hours. 
minutes. seconds. am-pm and day indicator. Auto month, day, date. 
24 hour alarm setting. Chronograph in 1/1 Oth sec. 1 st. 2nd place times. 
12 or 24 hour display. Nightlight. 1 year guarantee. 

£15.45 
TERMS OF BUSINESS: pi .... noto .11 Cosio products price in· 
cludes VAT. P&P and insur.nc •. Pi .... send ch.que/P.O. made 
payabl •. B. Bambar Electronics. C.O.D. by phoning (0353) 860185. 
Callers welcome Tues-Sat 9am-5pm. 

A.C. ADAPTOR (Battary Charger) 120V AC input. S.BV DC at 200mA 
output. USA type mains plug to 3.Smm jack plug. Brand new & boxed 

'£1.25 Plus VAT 
A.C. ADAPTOR (Battery Charger) 117V AC input. 4.SV DC at IS0mA 
output. USA type mains plug to 2.Smm jack plug. Brand new & boxed 

£1.00 PI .. VAT 
VARICAP TUNER HEADS. 4 button type. 22K res. with AFC switch 
& station indicator. Brand new £2.00 Plus VAT 

SCREWS. Pack 01 nuts. bolts. washers. tags. sell taps etc. Mixed BA 
& metric. Sold by weight. £2.00 per Kilo. Plus VAT 

LOW VOLTAGE ELECTROLYTICS. Pack 01 mixed values & voltages. 
Approx. ISO items £1.50 Plus VAT 
JAYBEAM STARBEAM UHF set top aerials. Brand new & boxed 

£2.00 Plus VAT 
MODERN TELEPHONES Type 746 with dials. colour cream. used 
but new condition £8.00 Plus VAT 

ERSIN MULTlCORE SOLDER 3 core solder wound on a plastic reel. 
20swg. Ally 60/40 tin lead. Available in SOOgm reels £5.70 Plus VAT 

CHANNEL MASTER COLOROTOR aerial rotator Model 9502. 
Rotation speed 1 rpm. gear ratio 3200:1.3 conductor wire for economy. 
pinpoint positioning to within one degree. 

Few only at £45.00 PLUS VAT 

We also stock Jaybeam T.V. and Radio aerials. SAE for lists. 

ISEP SLOTED HORIZONTAL RAIL available in 9 It lengths. 
£4.00 Plus VAT 

WATCH STRAPS Black stainless steel SOp each. Black plastic 25p 
each. Watch spring bars lOp each. Discount for Quantity. Plus VAT 
RADIOGRAM lid pumps £1.00 each 210r £1.50 Plus VAT 
RIBBON CABLE 19 wey decimal coded. 4 metres lor £125 PIu. VAT 
RIBBON CABLE 10 way decimal coded. S metres lor £125 Plus VAT 
PYE TELECOM Yagi aerials. 4 element. very rugged construction. 
71.1 MHz (Ideal lor lour metres). Brand new. £10.00 Plus VAT 
DISGUISED MOBILE AERIALS (dustbin lids). Available in mid·band 
& high bend. Brand new. £5.00 Plus VAT 
BYX25·1000 & BYX25R RlCtifion. rOOOV 20A mounted on linned 
heatsink. Ex·Equip. £1.25 Plus VAT 
BZV93C75 Diodes. 7SV 20W Zen er mounted on linned heatsink 
similar to above. Ex·Equip. 75p Plus VAT 

c· 

A selection of items below from our 1980 catalogue, the products 
we stock are by Eagle, Weller, Draper, Spiralux, Knipex, Servisol. 
Barnaqfs & Babani, Newnes, Jaybeam, Vero, and others. If you 
send us £1.35 you will receive the catalogue plus five bi-monthly 
shortform catalogues to keep you up to date with prices and 
special offers. Air .. p .. k 01 Blob Board corn .. with this months 
issue. 
EAGLE MA7BOT Electric fully automatic 6 section retractable car 
aerial with built·in voltage sensor. Remote drive system makes fitting 
easier. Aerial length 1.000mm. below wing 220mm. lead length 
9.000mm. Ilexible drive link 700mm Price £16.95 Plus VAT 
EAGLE 007 Paging microphone. impedance 600 ohm or SOK ohms. 
sensitivity 2.2SmV at SOK ohms. Irequency response 300·9000Hz. 
Desk or wall mounted. Price £14.85 Plus VAT 
EAGLE MULTlMETER EM50 SO.OOO opv. DC volts: 0·1200 volts. 
AC volts: 0·1200 volts. DC current 0·6A. Resistance 0·10 megohms. 

Price £19.95 Plus VAT 
DRAPER super-chrome f' square drive socket sets. 38 piece, 9 AF 
hexagon sockets, 3 AF bi-sQuare sockets, 11 MM hexagon sockets, 
9 BA hexagon sockels. and 6 accessories. Price £12.75 Plus VAT 
SPIRALUX metric nut spinner sets, contains 8 nut spinners 4. 4.5, 
5. S.5. 6. 7. B. 9. 10mm. Packaged in a plastic wallet with cellulose 
acetate handle. Price £7.53 Plus VAT 
WELLER TCP3 IRONS 24 volt series. 3 wire power units. lor 
applications requiring earthed tip. TCP3 irons £13.84 
PU30 power units £24.12 Plus VAT 
WELLER instant heat guns Model No. BlOOD £13.21 each PI .. VAT 
WELLER cordless soldering irons Model No. WCl 00 £25.47 Plus VAT 
JAYBEAM "STEREOBEAM" VHF/FM antennas Model 5MB2. lolded 
dipole and rellector with universal clamp. £8.00 each 
Full range 01 Jaybeam aerials and accessories available. (See 19BO 
Catalogue). 
ECA TVT78/78 semiconductor equivalent and data books. Data 
covering 12.000 transistors and more than 60.000 equivalents. 
2 volumes lor £6.00 Zero VAT 
ORYX DE·SOLDER TOOLS model SR3A. de·soldering pump with 
built in safety guard. Price £6.50 Plus VAT 
TERMS OF BUSINESS, CHEQUE OR P.O. WITH ORDER. REMEMBER PLEASE ADO 
15% VAT fOR ABOVE GOODS 
CARRIAGE, PACKING AND CARRIAGE CHARGES fOR ORDERS UNDER £5.00 
Nm INVOICE VALUE 7Sp 
ORDERS OVER £5.00 BUT LESS THAN (20.00 SOp. 
ORDERS OF £20.00 CARRIAGE PAID 

B. BAMBER ELECTRONICS DEPT: P.W. 5 STATION ROAD lITTLEPORT CAMBS CB6 1 nE 
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SOME THINGS 
YOU CAN DO 
WITHOUT ... 
but the 
HOME RADIO 
CATALOGUE is 
Top Priority for 

every constructor 
• About 2.500 items clearly listed and indexed. 
• Profusely illustrated throughout. 
• 128 A-4 size pages. bound in full-colour cover. 
• Bargain list of unrepeatable offers included free. 
• Catalogue contains delails of simple Credit Scheme. 

HOME RADIO (Components) LTD., 
Dept. PW., P.O. Box 92, 215 London Road, Mitchem, Surrev 

Phone 01-648 8422. r--------­I Please wflte your Name and Address in block capitals Q: NAME 

I ADDRESS 

I 
I 

HOME RADIO (Components) LTD" Dept. PW 
p.a. Box 92. 215 London Road. Mitcham. Surrey ,-------_-. 

I 
I 
I 

Regd. No 
912966 londonJ ---

Modal 146 
ALSO 

lOW COST 
AUDIO SIGNAL 
GENERATORS 

(Sine & Square Waves) 
1 OHz-l OOkHz 

Very low distortion (xOOI5%) 
£41.40 (or in kit forml £35.65 

p.p. and ins. £2 

Model A0113. Sine/Square. 1 volt 
into 600 . Dist 0.2%. £31.60 (Kit 
version £26.50) p.p. £ 1. 

TELERADIO ELECTRONICS 
325 Fore Street, Edmonton, London N9 OPE 

S.A.E. for leaflets ... Closed all day Thursdays ... 01 -8073719 

Model 
1405 

* 5MHz oscilloscope 
* Single beam 
* 1 OmV sensitivity 
*Int/ext. sync. 
* Timebase 1 OHz-11 OkHz 

cont. variable 
* £175.00 inc. VAT Post free 

Barclaycard and Access taken 
Large SAE for complete 
catalogue. 

HAVANT INSTRUMENTS LTD 
20 Portsmouth Rd. Horndean. Hants. Tel : Horndean (0705) 596020 
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ambit 
INTERNATIONAL 

IT'5 HAPPEnnED' AGAin I 
• 

THE PRRT THREE [RTRLOIiUE IS PUBLISHED 
& WE HAUE mOVED TO BIIiIiER PREmiSES. 

Yes. it's here <It last - the all new P~HI Three Catalogue. Fun for all the family. and the usual upd:lte on all that is new. worthwhile and 
l~xcitillg ill the world of Rndio and Communications. A big section on frequency sy'l1thesis lechnin!!§. covering broadcast tUllers. to ("' ollllllllnicnliol1 
quality transmitter sys tems. 1\'1ore new products than ever - RADIO CONTROL paris. crystal filters. ceramic filters for 455kHz and the new range 
of TOKO CFSH low tcmpcrature coefficient types for 10. 7MHz. Details on new radio ICs . including the new HA 11225. the CA31 H9E lookalike 
with 84dB signal to noise. and adjustable Illuting threshold. Radio control )Cs - and an updated version of the RCI\'1&E 8, ch::l.I1nel FM rcceiver -
now with all Ambit designed screened front end, with 27MHz ceramic bandpass filter. LeD p'anel clock / timer IllOdules - the neatest :lIld besl LeD 
panel DVM yet lonly £19.45 each + VATI. the new 5 decade resolution DFM3 for LW j HFjVHF with LCD readont. The DFM6 with nnorescent 
display to 10kHz res olution on VHF. 1kHz on SW. A 1kHz HF synthesiser with five ICs - the list is endless. Get your copy of the cotalogue now. 
Post publication price is 60p linc PP etc). l1,e previous two sections are also required for a complete picture: Ports I & 2 £i the pair. All 3 (1.50. 
And dUll ' t miss ollr SpOI the gibbon contes t. together with :l quiz to see if you can spot the differences between a neohtlllc cave drawlI1g :lIld a 
circuit diagram of one of our competitor's tuners. (* Yes, we still haven't learnt how 10 spell.) 

FM radio control RX kit DOES YOUR ONE GLOW GREEN IN THE DARK l' 

S Channel RC receiver (FM) 
Single IC RF/I F/Detector 
Single IC decoder 

Our DFM4 does, since it uses a vacuum fluorescent display for direct readout 
of MW/LW/FM. Basically the same as the DFM2, (LeO Version). £24.45 kit (inc VAT) 
Transformer with all necessary windings for OFM4 . £2.50 inc VAT. 

27MHz ceramic filter input 
FET RF stage with double 
tuned band pass filter 
Dual ceramic filter IF 
Best quality SLM servo 
connector block 
ONLY £16.10 inc VAT (kitl 

(includes new SLM case) 

New series of radio modules in fully screened cans: 

There 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 forget about half the ranges 
we stock. So to summarize the general ranges: 
TOKO Chokes, coils for AM/FM/SW/ 

MPX. Audio filters etc 
Filters: Ceramic for AM/FM, 
LC for FM. MPX etc. 
Polyvaricons 
ICs for radio. clock LSI. radio 
control, MPX decoders etc 

Micrometals Dust iron cores for toroids 
for resonant and EM I filters 
Toroid mounts 

Hitachi Radio/audio/mpx linear ICs 
100W MOSFETs, small signal 
FETs, MOSFETs and bipolar 

Not illustrated here· but also now available is the DFM6. This is a vacuum fluorescent display 
version of our immensely popular DFM3 (LCD), Resolution is 100Hz to 3.9999MHz, 1kHz to 
39.999MHz, and 10kHz to 200.00MHz+; all standard IF offsets (inc. 10.7MHz on shortwavel 
are available via diode programming. 

UM1181 VHF band 2 VARtCAP TUNERHEAD 
5 tuned circuit, with image/spurii better than - SOdB, buffered LO 
output, MOSFET RF stage, FET IF preamp, tunes with only l Y1 to Rv, 
-9dBm 3rd order intercept. 10ft price £12.00 inc VAT . (1000ffJ OAI 

911225 FM IF strip with all mod cons for the HiFi tuner: 
All types use 80+dB SIN Hitachi IC. with muting, AFC. AGe. meter 
outpuU for signal 1e\lel and centre zero. IF preamp stage. 
'A' Dual linear phase ceramic filters, with MOSFET (AGC'dl IF 

preamp and a 3rd narrow filter with DC filter selection. Dual 
tuned FM detector stage. £23.95 inc VAT Ibuiltl 

'S' Dual ceramic filters, single tuned detector stage £14.95 inc VAT 
IAII 'A' series units are set up with a spectrum analYler for best THO) 

91072 AM RADtO TUNER MODULES· DC TUNED 
and DC SWITCHED Available February 'SO 
All include buffered LO output, mechanical I F filter ITOKO CFMO} 
'·10\1 tuning bias, switching by B single pole to earth 
A MW/LW 1150 to 350kHz LW rangel with ferrite rod antenna 
B tu 'A' but also including SW1 or SW2 (specify.) 

SVV1 :: 1.8 to 4MHz SW2 = 5 to lOMHz 
C With both SVV ranges 
Prices ·one off INe VAT 
'A' £14.43 'B' £15.90 'C' £17.50 (Custom types OA) 

FREQUENCY READOUT LSI from OKI with 
And the following groups of products from a a one-chip answer to most digital frequency 
broad range of sources: display needs (and various modules). 
Semiconductors -specializing in radio devices, Crystal and ceramic ladder filters from leading 
Plessey SL 1600, EUROPE's best selection of manufacturers, ferrite rods, various ferrite beads 
AMI FM and communications devices. Power and a range of crystals for 'standard frequencies 
MOSFETs, WORLD's LOWEST NOISE AUDIO and both AM and FM radio control at 27MHz. 
small signal transistors. BAR graph LED drivers Trimmer capacitors. 
for linear and log. METERS · a new range of linear movement 
CD4000 series CMOS. TTL/LPSNTTL, standard types, plus many 'indicator' types for VU. all 
linears (741. 301, 3080 etc). MPUs, memories. types of tuning indicators etc. 
Small signal transistors from AEG BC237/8/9 SOCKETS - a new range that are better quatity 
families etc. (1000 off BC239C 5.2p ea) than Texas low profile. yet better priced. 
LEDs: AEG 3mm/5mm round, 2.5x5mm flat, Modules for AM/FM/STEREO. complete kits 
red, greem, orange, yellow. The best prices for tuners, audio amplifiers from Larsholt. 
you will find for quality products. SWITCHES· complete low cost DIY systems 
MOSFETs for R F signal Rrocessing, including for push button arrays, keyboard switches. 
the BF960 UHF device, and 3SK51 for VHF. DOUBLE BALANCED MIXERS· MCL SBL 1. 
Varicap diodes for 17: 1 capacity ratio tuning replacement for MD108 etc. And cheaper. 

OUR LATEST MOVING EXPERIENCE At last, we have moved to the address below. There is car parking for customers approaching via 
North Service Road (an extension of North Road Avenue, entrance opposite tile Brentwood Fire Station.) Pedestrian access from the High Street 
(alongside 117 High Street). The new building is six times bigger than our Gresham Road offices, and we will be installing a much expanded sales 
counter in the fullness of time. NEW TELEPHONE NUMBER (0277) 230909, TELEX NUMBER (as before) 995194 AMBIT G. See you there 1 

- 200 north Serui[e Road, Brentwood,EsseH.-
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Receivers and Components 

VALVES 
Radio - T.V. -Industrial- Transmitting 

Projector la(TlPS and Semiconductors 

W;t.D~~~t;~e~a~~~1. t~O~bPTy~~~~nl~~o~k:(~d9~b ~~t~97gf 
ggsolete types a speciality. list SOp. Quotalioans S.A.E. 

Sfednn~~d~~"f.~o~w~d!Ys~OtoS~~~~~~~e 9~~~~~s 5o~ec;°:~~ 
boxed Valves. Projector Lamps and Semiconductors. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, Ea .. Win.ring, 

Su ... x P020 SBN 
W •• t Witt.ring 2023 (STD Cod. 024366) 

ELECTRONIC COMPONENTS. Quick delivery, wide 
range from stock catalogue on request. J. R. Hanley Elec· 
tronic Components, 78B High Street, Bridgnonh, Salop 
WVI64DY. 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Capacitor. 16V, 25V, 50V. 
0·47 . t ·O. 2·2. 4 ·7. & to mlds. - 5p. 
no---~7~5tl5oV.!:~~1.6p.147~~1P~P. (~6e~-,:pi: 
1000/1 fv-) 5p. 1O;r0/25V- 1SP. t 000/40V-3~p. 
Subminiatur. bead tantalum electrolytic.. 
O· t. 0 ·22. 0·47. t ·O • 35V 4·7 ~ 6·3V-14p. 
2·2/35V. 4·7/25V-15p. to/25V. t5/ t6V-20p. 
22/16V, 33/10V, 47/6, 68/3V & 100/3V-30p. 
15/25V. 22/25V, 47/10V-35p. 47/16V_Op. 

Mullard Miniatur. Ceramic E12 Seri.. 63V 2%. 
10 pI. to 47 pt.-3p. 56 pI. to 330 pl._p. 

~r~za~ P~~080gPf . CE·681~OO :~~701,(f·Pf.~~~: 
Polystyrene E12 Series 63V. Hot. Mounting. 
10 pI. to 820 pl.-3p. 1000 pI. to 10000 pI. 4p. 
Miniature Poly •• ter 250V. Vert. Mtg. E6 S.ri ••. 
·01-·068_p. ·1- 5p. ·15, ·22_p. ·33, -47-10p. 
·68-12p. 1.0--15P: 1·5-22p. 2·2-24p. 

~~~~J~~~~~o~~1~~r::. ~gr~O~2~.~4~1:;~~: 1-5p. 
Miniature Film Resistora High.tab. E12 5%. 
0· t25 watt 10Q2M2Q.................................... .. ............ . .... 1p 
0 ·250 watt 1 0 to lOMO. (10% over 1 Ml __ ............ H ...... H ....... lp 
0 ·500 watt 100 to 2M70 ..... _............. . ......... ___ __ ..... 2p 
' -000 wall 100 to lOMO ... _ .. _....... . ......... ___ ....... 2p 
1 N4148- 2p, 1 N4002_p, 1 N4006_p, 1 N4007-7p 
8Cl07/8/9, 8C14 7/8/9, 8CI57/8/9, 8F194 & 7-10p. 
8 Pin Oil i.c~s 741 's-18p. 555's-24p. 
20mm. luses ·15, ·25, ·5. 1·0, 2·0, 3·0 & 5A-3p. 
20mm. fuse holders P.C. or Chassis Mtg.-5p. 
Post lOp (Free over (4 ). Prices VAT inclusive. 

THE C. R, SUPPLY CO, 
127, Ch6Stsrfisld Road, Shaffield 58 ORN 

GRIMSBY ELECTRONIC COMPONENTS. Lambert 
Road, Grimsby. Hundreds Bargains for callers. List 14p. 

AM/cw/ssa COMMUNICATION RECEIVER and 
preselector modules. The cheapest way to good amateur 
and BC OX. 

~e"rvY~~g~';~O~~:~~ldr~ i~~uhs-fr[:lc~~~~iie~~~I~~~~~~lffie~ 
~~3~i~:s ' I~O~d, ~O~~: ~.~~·25nt~lz~d~;:O: f:2~eOt~i~~ ~ 
£4·15. HCI8/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. Selec ted 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 monolithics 
for AM. CW. SSB. FM . on 455 kHz. ' ·6.9 ·0.10 ·7.21 ·4 
MHz. etc. 
Prices inc. VAT and UK post. SAE lists. 

P. R, GOLLEDGE ELECTRONICS 
G3EDW, M.rriort, Sornen.t, TA18 INS. 

Tel: 0460 7371S 

TUN BRIDGE WELLS COMPONENTS, BALLARD'S. 
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists, 
Enquiries S.A.E. 
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SMALL ADS 
NOTICE TO 
READERS 

The prepa id rate for classified advertisements is 24 pence 
per word (minimum 12 words), box number 60p extra. 
Semi-display setting £8.00 per single column centimetre 
(minimum 2·5 cms). All cheques, postal orders etc., to be 
made payable to Practical W ire less 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 Redch 
Tower. Stamford St .. London, SE1 9LS. (Telephone 01-261 
5846) 

Whilst prices of goods shown in 
classified advertisements are 
correct at the time of c1osingfor 
press, readers are advised to 
check with the advertiser both 
prices and availability of goods 
before orderingfrom non-currelll 
issues of the magazine. 

Southern Valve Co., 
2nd Floor, 6 Poner. Road, New aemet, Hart •. 

Tel : 01-440 8641 for current prices & availability. all popular 
valves stocked. NO CALLERS, SAE lists. Cash with order. 
Same Day Postal Despatch. Telephone afternoons preferred. 

Valves. Tubes. Aerials etc by LEADING-MAKERS. Send SAE 
lists or Phone for current prices. Counter or MAIL ORDER. NO 
COD. Speedy Despatch assured. No order under [, . 

Philip Bearmlln. 6 Ponera Road, New Bemet. Hert •. 
T.I: 01--4491934/ 5 (1934 Recording Machine). 

L-_____ Telephone for Shop Hours. _____ .J 

10 LEDS. Mixed colours· sizes £ 1.15, Lists 15p. Sole 
Electronics. (P.W,) 37 Stanley Street. Ormskirk. Lancs. 

~ 

,<.t-"<>'P' THE VINTAGE o((~c): 
.0'" WIRELESS COMPANY ''''(1 

1920 to 1950 
Receivers. valves. components, service data A historical 
research books, magazines. repairs and restorations. A com­
plete service for the collector and enthusiast of vintage 
radio. 
~~8t':IO;~h( l~03:iries and for monthly newsheet. '1980 

THE VINTAGE WIRELESS COMPANY, 64, Broad 
Street. Staple Hill, Briatol 8S16 5N L. T.I. 8riatol 
565472. 

VHF CONVERTER. 45 -220MHz. 29·30MHz tuneable 
IF. £7.00 inc. post. SAE data. lists, H. Cocks. Bre Cottage. 
Staplecross. Robertsbridge , Sussex. Tel: 058083 ·317. 

Record Accessories 

STYLI, Cartridges for Music Centres, etc., FREE List No. 
29 for S,A.E. includes Leads, Mikes, Phones etc. Felstead 
Electronics (PW), Longley Lane, Gauey, Cheadle, Ches. 
SK84EE. 

Educational 

TECHNICAL TRAINING 
Get the training you need to move up into a higher 
paid job, Take the first step now-write or phone 
ICS for details of ICS specialist homestudy courses 
on Radio, TV, Audio Eng. and Servicing. Electronics. 
Computers, also self-build radio kits. Full details 
from : 

ICS SCHOOL OF ELECTRONICS 
Dept. T277 Intertellt House. London SW8 4UJ 

Tel. 01-6229911 (all hours) 
State if under 18 

CITY & GUILDS EXAMS 
Study for success with ICS. An ICS homestudy 
course will ensure that you pass your C. & G. 
exams. Special courses for : Telecoms. Technicians, 
Electrical Inslallations, Radio. TV & Electronics 
Technicians. Radio Amateurs, Full details from : 

ICS SCHOOL OF ELECTRONICS 
Dept. T277 Intertext House, London SW8 4UJ 

Tel. 01-622 9911 (all hours) 
State if under 18 

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 from: 

ICS SCHOOL OF ELECTRONICS 
Dept. T277 Intertext House, London SW8 4UJ 

T el. 01-622 9911 (all hours) 
State if under 18 

TELEVISION & 
VIDEO SYSTEMS 

SERVICING 

18 MONTHS full-time Diploma 
course to include a high percent­
age of practical work. 

• ELECTRONIC PRINCIPLES 

• MONO & COLOUR TELEVISION 

• CLOSED CIRCUIT TELEVISION 

• VIDEO CASSETIE RECORDING 

• DIGITAL TECHNIQUES & 
TELETEXT 

• COMPUTERS & 
MICROPROCESSORS 

Shortened courses for applicant. with 
suitable electronics background. 

Next sessions starts April 21 st, 

(Also available 2t year course in Marine 
Electronics & Rad3r for employment as 
ships Radio Officer.) 

Prospectus from: 

LONDON ElECTRONICS 
COLLEGE 

Dept; 84, 20 Penywern Road, 
London SW5 9SU. Tel. 01-373 8721. 

Books and Publications 

Build your own 

THE INFRA-BASS LOUDSPEAKER 
by G. Holliman 

(full constructional details for versions using 15", 12" and 10" 
drive units.) £2·95 post free ($6 overseas! 

THE DALESFORD SPEAKER BOOK 
by R. F. C. Stephens 

This book is a must for the keen home constructor. Latest 
technology DIY designs. Plans for LB .• and Reflex designs for 
10-100 watts. Also unusual centre-bass system. £2·20 post 

free (SS overseas). 

VAN KAREN PUBLISHING 
5 SWAN STREET, WILMSLOW, CHESHIRE 

FULL REPAIR data any named T.V. £5.50. with circuits, 
layouts. etc., £7. (AUSW) 76 Church Sueet, Larkhall . 
Lanarks ML9 I HE. 
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Situations Vacant 

ASSISTANT FILM RECORDISTS 
AND TRAINEES 

Would you like to specialise in sound with the BBC TV's Film Department? 
There are vacancies in West London. 

ASSISTANT FILM RECORDISTS work 
initially in sound transfer and dubbing areas 
operating sound recording and reproduction 
equipment for a wide range of programmes. 
There are prospects of progressing to mobil e 
Film Recording work in due course. If you have 
professional experience in this field , the 
starting salary would be £4,185 p.a., perhaps 
higher if exceptionally qualified , rising to 
£5,605 p.a. An additional allowance is paid for 
shift work (not nights) . Normal hearing 
essentia l. 

experience. You will need good '0' level 
standard of education or equiva lent. including 
Physics a nd Maths and a basic knowledge of 
electro nics. You should be able to demonstrate 
a practical interest in sound and recording. 
Trainees will start at a salary of £3 ,800 p.a. at 
the end of August 1980, and should qualify for 
promotion to Assistant Film Recordists about a 
year la ter. 

Salary rev iew date April. Conditions of Service 
exce ll ent. Contact us imm ediately for 
application form (quote ref. 2053/PW and 
enclose s.a.e.): BBC Appointments, EXCELLENT TRAINING is given if you have 

am bitions to do this type of work but lack London WIA lAA. Tel: 01-5804468 Ext: 4619. 

TESTERS, Test Technicians, Test Engineers Earn what 
you're really worth in London Working for a World Leader 
in Radio & Telecommunications. Phone Len Porter on 
01 ·874 7281 or write - REDlFON TELECOM· 
MUNICATIONS LTD., Broomhill Road, Wandsworth, 
London SWI8. 

Aerials 

KILL THAT INTERFERENCE 
G2DYM ANTI-T.V.1. TRAP DIPOLES : 

SW.l. Indoor models £14.50 & £27.50 
SW.l. Outdoor models £30.00 & £34.50 
Tx-in9 models £42.50, £52.50 & £59.75 
Lists 10 x8in SAE. Aerial Guide 50p. 
Indoor and invisible aerials for S.W.L's £3.50. 

G2DYM, Uplowman, Tiverton, Devon. 

AERIALS fo r T.V. (Bands I to U.H .F .), Radio 
(A .M./F. M.) plus large range of amplifiers. masts and 
mounting hardware for ' local' and DXing use li sted in our 
NEW 6 page catalogue (20p stamps): SOUTH WEST 
AERIAL SYSTEMS (PW) 10. Old Boundary Road, 
Shaftesbury, Dorset. 0747 4370. 

AERIAL BOOSTERS 
Improves weak VHF Radio and Television 
reception. 
B45-UHFTV, BII-VHF Radio. B11A-2 metres 
For next to the set fitting. Price £6. 

SIGNALlNJECTOR 
A complete range of AF and RF frequencies 
uptothe UHF Band. Price £5·00. 
S.A.E. for Leaflets. ACCESS 

ELECTRONIC MAILORDER LTD, 
62 Bridge Street, 

Ramsbotton, Bury, Lancs, BLO 9AG. 

COPPER AERIALS WIRE 14swg hard drawn 70' £3·50. 
140' £7·00 inc. VAT. Postage £1·15. T.M.P. Electronics, 
Supplies, Britannia Stores, Leeswood. Nr. Mold. N. Wales. 
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Service Sheets 

G T THE TECHNICAL INFORMATION SERVICE 
• .76 CHURCH ST., LARKHALL, LANARKS ML9 1 HE 

Any single service sheet for £1 and large S.A.E. 

I 

1000's of different service sheets, service manuals and repair manuals always kept in 
stock for immediate despatch . S.A.E. brings newsletter; pricelist; bargain offers such 
as service sheets under 40p ; quotations for any requested service sheets/manuals 
without obligation , 

Save time and money - 2 giant catalogues listing thousands of service 
sheets/manuals plus £4 worth of vouchers free - send £2 + large S.A.E. 

LARGE SUPPLIER OF 
SERVICE SHEETS 

and Colour Manuals, TV Mono Radios, Tuners. Ta pe Recorders, 
Record Players. Transistors. Slereograms. all al 75p each + S.A.E. 
mept colour TV from £1.00 and Car Radios £1.25. State if 
Circuit will do. if sheets are not in stock. All TV Sheets are full 
lengths 24 X 12. not in Bits & Pieces. Free Fault Finding Chart 01 
TV Catalogue with order. All crossed PO's returned jf service 
sheets are not in stock. 

C.CARANNA 
71, Beaufort Park, London, NW11 6BX 

01-4584882 (Mail Ordar) 

Wanted 
WANTED RADIO and Television Servicing Books from 
1970 to present day. J. G. Bennett. "Malaga" Hollacombe 
Brake, Wembury, Plymouth. (Plymouth 862262). 

ELECTRONIC COMPONENTS PURCHASED. All 
types considered - Must be new. Send detai led list - OlTer 
by return - WALTONS. 55A Wo rccster Street. 
Wolverhampton. 

REQUIRED Circuit Diagram and/or Manual for Erskine 
Laboratories Oscilloscope Type 13 (REF: IOS/825). Reply 
Box 148. 

PX4, PX25 and cquivalent valves. new or used, plus all 
types of bright emitter valves, Vintage Wireless Co., (see 
advert on Page 82). 

SERVICE SHEETS from SOp and S.A.E. Catalogue 25. 
and S.A. E. Hamilton Radio, 47 Bohemia Road. SI. 
Leonards. Sussex. 

SERVICE SHEETS, Radio TV etc., 10,000 Models. 
Catalogue 24p, plus SAE with orders, enquiries. Telray, 
154 Brook Street, Preston, PR I 7HP. 

BELL'S TELEVISION SERVICES for Service Sheets on 
Radio. TV etc .. £ 1.00 plus S.A.E. Colour TV Service 
Manuals on request. S.A.E .. with enquiries to B.T.S .. 190 
Kings Road. Harrogate. N. Yorkshire. Tel: (0423) 55885 . 

For Sale 

PRACTICAL TELEVISION first edition April 1950·Dec 
1962 complete. OfTers. C. Dykes, 162 Crofton Lane, 
PellS Wood, Kent. 

OSCILLOSCOPE·DUAL BEAM Scopex 4DIOA little 
used recently serviced £ 195 o.n.o. 12 Boskennal Drive, 
Haylc, TR27 4QX. 

HRO COMMUNICATION RECEIVER Excellent Condi· 
tion 9 Coils, 50KHz - 30M H?, Power pack , spare valves. 
What ofTers?? Tel: Grecnhom 672086. 

HARTLEY/SOLARTRON C.T. 436 Oscilloscopes. Two 
onl y, rull working order. £70 each. Manual £5. Rainford 
4729 evenings. 
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NEW BACK ISSUES OF "PRACTICAL WIRELESSH 

available 80p 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. 

COMMUNICATIONS RECEIVER Yaesu FRG·7000 g 
months old practically unused. Cost £375.00 accept 
£325.00. R. Hawkes, 40 Park Road. Colwyn Bay. North 
Wales. Telephone 31202. 

Miscellaneous 

PRACTICAL WIRELESS P.C.B:. 
Oft 7B DOOfchime £2.90 JOIn 79 P.W. Sandbanks £2.10 
Feb19 Hytl'le!b.EUO Mal7S HytheP.S.U. Q.411 
Mlr 19 Soundlile Convertu £4.1. ApI 79 F.M. Mullilester £1 .10 
May 79 P.W. Imp £1.20 Jun 79 lD9inl O+X'5 h~11 £11.00 
July 79 V.M,O.S. h £J.2D July 79 Sound Opera ted Swiltl'l £2.15 
July 79 AJF Voilmet!! rn.90 Aug 79 Auto Intercom [4.11 
Aug 79 Telehell Repealer £0.90 Sepl79 F.M. Noise Blinker nuo 
Sept 79 Door Unit £tJ.40 Oc\79 BUlgllI Alarm WH060 £1.20 
Oct 19 BUllilar Alarm 059 fl.10 Oee 79 Radio Control R~ CI.50 
JanBO RadioConliaIEncnder£2.DO JanBO RadioCon!/olh[ 1.3D 
JanBO SpeethProceSSOl fl.1G Jall8 D MiclowauDettl;torCI.60 
Jan BD WidebilndAmp£0.10 Feb BO SefVIlUnil [0.10 

P.C.S·s and fascia panels 10 your d~si9n al real i ~lic prices. Soards nol advertised 
;jnJ409nGEP~,,;.al. All our P.C.B"s high quality fibre glass to SS 4584 Mil Spec 

H.T.E. (ELECTRONICS) DEPT. P.W. 
50 MILNEFIELO AVE. ELGIN, MORAY 

SUPERB INSTRUMENT CASES by Bazelli. manufac · 
tured from P.V.c. Faced steel. Hundreds of people and in · 
dustrial users are choosing the cases they require from our 
vast range. Competitive prices stan at a low £ 1.05. Chassis 
punching facilities at very competitive prices. 400 models to 
choose from. Suppliers only 10 Industry and the Trade. 
BAZELU, (Dept No.25) St. Wilfreds. Foundry Lane. 
Halton. Lancaster. LA I 6L T. 

I 
I 

i 

~- - -­QUALITY 

ELECTRONIC COMPONENTS 
AT LOW PRICES 

Write or Telephone for free pamphlet to 

HARRISON BROS, Dept. P.W . 
P .O. Box 55, Westcliffe-on-Sea, 

Essex 550 7LO. 
Telephone:- Southend-on-Sea 32338 

__ ... iIiiiiil IIiiiI ... __ ...... 

GUITAR/PAl 
MUSIC AMPLIFIERS 

--

100 watt superb treble/bass overdrive. 12 month guarantee. 
Unbeatable at £46; 60 watt £38; 40 watt £34; 200 watt 

~~~~ ~gow;t~t~l8;n2g~a~na~~ £12;,r,e8be(e:~ts f~~~ ~~:g~:l 
sep. treblelbass per channel £75; 200 watt £92; slaves 100 

fu~!t i:l~~~~:~~tr~~~~~~:Z !i~~et~e~l~a~~dub~~:~~b~t~~~ 
£18; 100 watt combo superb sound ov~rdrive, sturdy con-
struction. castors, unbeatable £92; twtn channel.£loo; 
bass combo £105; speakers 15in. 100 watt £35; 121n. 100 
watt £23; 60 watt £16; microphones Shure Unidyne B £26. 

Send cheque or P .0. to: 

WILLlAMSON AMPLIFICATION 
62 Thornciiffe Avenue, Dukinfield, Cheshire . 

or 061-3082064. 

THE SCIENTIFIC 

WIRE COMPANY 
PO Box 30, London E.4 

Reg. Office 22 Coning.by Gdns 

ENAMELLED COPPER WIRE 

SWG lib 8 o. 40' 
10 to 29 3.10 1.86 1.10 
30 to 34 3.50 2.00 1.15 
35 to 39 3.95 2 .36 1.34 
40 to 43 5.10 2.97 2.28 
44 to 46 6.00 3.60 2.50 
47 8.37 5.32 3 .19 
4B to 49 15.96 9.58 6.38 

SILVER PLATED COPPER WIRE 

14 to 22 
24 to 30 

5.30 3 .03 1.85 
6.50 3 .75 2 .20 

Prices include P&P and VAT. 
Orders under [2 please add 20p. SAE for list 

Dealer enq~i ries welC'Ome. 

2 o. 
80 
.80 
98 

1.42 
1.91 
2.50 
3.69 

1.20 
1.40 

C.W.A.S. ALARM. Send now for the latesl discount 
catalogue of professional Burglar Alarm Equipment. 
C.W.A.S. Alarm. 1I Denbrook Walk, Bradford BD4 OQS. 
W. Yorks. Phone 0274 682674. 

Build electronic 
circuils withoul solder 
on a Roden S-Oec. 
This has built-in 

which you plug your . .. , 
contacts and holes into ~' . . .,..' \, 

Suilable for all ages. Can used ', ' .(0)' . 
lime after time. Ideal gift for '~n '/-' 
studenls or experimenlers " l¥ ' 
Full instructions and 2 circuit 6, \0 
diagrams with each S-Oec. JI , 
Send cheque or P.O. to :- .~~ 

~~='e~~~~FW£3 8 5 ~' 
Northants, NN11 4QE • plus 40p p.&p. each 

EDDYSTONE 640 Receiver Loud Speaker Main s con · 
verter and va lves. Const ruction detail s available. Glasgow 
Area. Box 149. 

MORSE CODE TUITION AIDS 
Cassette A: 1-1 2 w.p.m. fo r amateur radio examination. 
Cassette So 12-24 w .p.m. for professional examination 
preparation. Each Cassette are type C90. 
Morse Key and Buuer unit for sending pra ct ice . 
Price each Cassette (including booklets) £4·75. Morse Key 
and Buzzer £4· 75. 
Prices inc lude postage etc. Overseas Airmail (1 ·50 extra. 

MHEl ELECTRONICS (Dept P .W.I, 12 
loftgshore Way, Milton, Portsmouth P04 8lS. 

CHRISTIAN FRIENDSHIP introduction. All Ages. 
Nationwide. Singles Holidays. Weekend Houseparties, 
Local Groups. Details - C.F.F .. Dept. B89. Edelllhorpe. 
DoncaSler. (SA E). 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

NICKEL CADMIUM BATTERI_E~_ 
Rechargeable and suitable for fast charge HP7 (AA) £1 .05. 
SU S C £1.36. HP I1 (Cl £1.98. HP 2 (01 £3.02. PP 3 £3.79. 
pp 3 charger £5.40. 
All the above nickel cadm ium batteries are brand new and 
are guaranteed full spec. devices. 
All ce lls are supplied complete with solder tags (except pp 
31. 
Brand new full spec. RECHARGABLE SEALED LEAD ACID 
maintenance free batteries suitable for burglar alarms etc. 
1.2 amp hr. 6v £4.07 2.6 amp hr. 6v £5.23. 
Ouantity prices available on request. Data and charging cir­
cuits free on request with ord ers over [10. otherwise 30p 
post and handling (specify battery type). Please add 10% 
P&P on orders under f 1 0 - 5% over [ 10. VAT at the cu rrent 
rale should be added to total order. Cheques, Postal Orders, 
Mail order to:-

SOLID STATE SECURITY DEPT. (PW), 
10 Brad.haw LAn •• P.rbokt, Wi~n unca. 

Tol: 02575 4726. 

SEEN MY CAT? 5000 Odds and ends. Mechantcal. Elec · 
trica l. Cat. free. Whiston (Dept. PW) New Mills. SlOckporl. 

KEEP ONE HANDY IN THE WORKSHOP 

1I HUHtml!) 
The unique aerosol treatment 

for minor burns and scalds. 
From Boots and other Chemists. 

LOSING DX? 
RARE ONES UNDER QRM7 Dig them out with a 

Tuneable Audio Notch Filter, between your receiver and 
speaker. BOOST your Ox/ORM ratio, 40dB notch. 350-
5000Hz. MORE OX for on ly £8.90. 

ABSOLUTE TIME7 MSF Clock is always correct , never 

S~i~~n~~. IO:~~ ~e~ig~t~_~~~~m~~:~' ~tor~. ~~ou2~s :~~ 
parallel BCD output , receives Rugby time signals. bu il t-in 
antenna. EXACT TIM E. £48.80. 

V.l.F7 EXPLORE to-150kHz. Receiver £10.70. 
MISSING RARE OX7 Get SPOT-ON with a Crysta l Ca li­

brator. between your antenna and receiver , 1 MHz. 100, 
2 5kHz markers, DIAL-UP the OX, £15.80. 

L04~~M~~~~I~i~~u~xe~~t~8 Lg~~~~~~~.~'O~verte r to 4 .1-

SI~qU~!~~v~ ~~t~~t~?i~~~i ~~S~I NaG~ £11>.i=SI.e sine and 

Each fun-ra-build kir includes all parrs, printed circuir. case, 
pas rage erc, money back assurance so SEND off NOW. 

CAMBRIDGE KITS 
45 (PO) Old School Lane Milton Cambridge 

PRINTED CIRCUITS. Make your own simply. cheaply 
and quickly! Golden Fotolak Light Sensitive Lacquer -
now greatly improved and very much faste r. Aerosol cans· 
with full instructions. £2,25. Developer 35p. Ferric Chloride 
55p. Clear Acetate sheer for master 14p. Copper·c1ad · 
Fibre·glass Board approx. Imm thick £I. 70 sq. ft. 
Post/Packing 60p. White House Electronics. P.O. Box 19, 
Penzance. Cornwall. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 
ADVERTISEMENTS 

Please insert the advertisement be low in the next available issue of Practica l Wireless for ................ ................... . insertions 

I enclose Cheque/ P .a . for £. .... .. .. .. ..... ..... ..... ........ 

(Cheques and Postal Orders shou ld be crossed Lloyds Bank Ltd . and made payable to Practical Wireless). 

I I I I I 

NAME .... .. ... .. ... .. .. ......... ...... ........ .. ..... ... ... .. ... ..... ........... .. .............. ....... ... ..... ...... . ....... ...•.. .. Send to: Classified Advertisement Manager 

PRACTICAL WIRELESS, 

ADDRESS ....... ... ...... .. ... ... ........ ... .............. .... ...... ... ... .... ..... .... ..... .. ....... .. ...... ....... 
GMG, Classified Advertisement Dept. , Rm. 2337. ... ..... .. .. King 's Reach Tower, Stamford Street, 

London SE1 9LS Telephone 01-2615846 

Rate ..... ........ ....... ....... .. .. ................... .. .............. ...................... ................. .... .... .... .. .. 
24p per word , minimum 12 words. Box No. SOp extra 
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TRANSFORMERS 
30 VOLT RANGE 

Pri 2201240 sec 0-12- 1 5-20-24-30V 
Voltages available 3 , 4. 5. 6. 8. 9. 10. 
12. 15. 18. 20. 24. 30V or 12V-O-12V 
and 15V-O-15V 

Continuous Ratings 
+VAT1S% 

ReI Amps 
112 0 5 

Price 
2·90 
3.93 
6·35 
6·82 
8·79 

6~J'1-------------------------l 
79 1·0 

3 2 0 
20 30 
21 40 
51 50 

117 60 
88 80 
89 100 
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 
1·3 1 
1·52 
1·67 
1·89 
1·89 
2·24 
2 ·39 
O.A 

Pri 220/240V Sec 0-20-25-33-40-

~~~ 1~~1~8~33~~~b~~ ib0 ~~·2be· ~n3d 
25V-0 -25V 

60 VOLT RANGE 
Prj 220/240V sec 0-24-30-40-48-
60V. Veltages available 6. 8. , O. 12. 
16. 18. 20. 24. 30. 36. 40. 48 . 60 0' 
24V-0-24V a' 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 8·36 1·31 
125 30 12·10 1 ·31 
123 4 ·0 13·77 2 · 12 
40 5 ·0 17·42 1·89 

120 6 ·0 19·87 2 ·12 
121 8 ·0 27·92 O.A. 
122 10 ·0 32·51 O.A. 

SCREENED MINIATURES BRIDGE RECTIFIERS 
ReI mA Volts £ P&P 100V 25A- £2·10 
238 200 3-0-3 2.B3 0·63 200v 2A £0·45 

P&P 212 lA.1A 0-6.0-6 3.140·90400V 4A £0·85 
0·52 13 100 9-0-9 2.350 ·44 400V 6A £1.25 
0·90 235330.3300-9.0-9 2.190·44 "OOV PM7A6 1?A· £2·85 
0·90 207 500.500 0-8-9.0-8-9 3.05 0·85 P & P 17pVAT 15% 

12 OR 24V OR 12-O-12V 
Pri 220-240 volts 
Amps 

Price Rei 12V 24V 
111 o 5 025 2·42 
213 10 o 5 2·90 

71 2 1 3·86 
1.102081A. 1A 0-8-9.0-8-9 3·880·90 SOLID STATE CHRONO 
1·10236200.2000-1 5.0-15 2·190 ·44 DIGITAL QUARTZ WATCH 
1 · 10 214 300.300 0-20, 0-20 3 .08 0 ·90 12 or 24 hour display also alarm. 
' ·31 221 7QO(DC) 20- 12 -0-12 -203·750·90 Hour, minute, second. day, 
1 ·31 206 1 A, 1 A 0-' 5-20-0-' 5-20 AM/ PM on constant display. 
, ·52 5·09' ·10 Month data day backlight 11hting 

1:3~ 203 500.500 0-' 5-27-0-15-
2l.391 ·10 ~o~: ~;:~fn~f i~ ~~~~i~~l ( u~~f~1 

2 ·39 204 lA, lA 0- 15-27-0-15-i,:64 ' .10 for travel) C~ronogr~ph to 1/1\,th 

O.A. 239 50 12-0-12 2 ·88 0·37 ~~~inl;ss l~iet~~:dj~lt~bJ:~;:~~II~~ 
AVO TEST METERS and case £13.48. P&P SOp + 

AVO 8 MK5 £91.50 VAT 15% 

~~g jj m:~g ~!iI~t_~~2bJWroV 
AVO MM5 minor £35·95 Ret 009 1 Amp £2.98 P & P £: 1 10 
Wee M egg,er £76·28 Ref 01 0 2 Amp £4·62 P & P £: 1 10 
TI169 in Clfcuiltransister tester £41 ·53 , 5V RANGE (7 .5-0-7 .5VI O-CT 15V 

18 4 2 4·46 
85 05 25 6 ·16 
70 6 3 6·99 

108 8 4 8·16 
72 10 5 8·93 

116 12 6 9·89 
17 16 8 11·79 

115 20 10 15·38 
187 30 15 19.72 
226 60 30 40·41 

SPECIAL OFFER 
Muhimeter 20KO BN 

with combined 
audio/LF. test oscillator 
at 1 KHz and 465 KHz 
AClDC 10 1000 volts 
DC current to 500mA 
resistance to 1 KO. Size 
160x97x40mm 
£8 ·50 P & P (1 ·00 ~~~il~~~:~'O - Valts £m:ig m 50~ ;'A g~ gii 

Clamp Meter to 300A £54·60 173 2A 3.95 0 .90 
VAT 15%. b.td·~----------------------i-~~~------~ Re! Amps 

102 0 5 
103 1 0 
104 20 
105 30 

Price 
3 ·75 
4·57 
7·88 
9·42 

12·82 
16·37 
22·29 
27·46 
31.89 

1· 10 
1·31 
1·52 
1·73 
1·89 
2·39 
O.A. 
a.A. 

All Avos MeRRers and accessories available. 174 3A 4 .1 3 0.99 
END OF LINE OFFERS P&P£1 ·32VAT15% 17" 4A 630 110 
Re! P , P ~20~.~oo~o~~ah~m~'~V~M=-u~It'~·m-.-t.-'-.--m-,,-,o-,--s,-.a~'c~-np~aw~e~~~u~n;'it~in=p~ut~~~40~v7-a~u~' tP~u~t---
la-Isolator 240V:240V 200VA £·4·62 £1·10 ~~~I~~:n~;I~~ :Jat~~~OV DC CU lrenl 10 250mA ~1~~'ti~a~~eA~~h2~;i~~~e~dC 'si!~ 
62- lsolalor 240V:240V 250VA £5· 72 £ 1 . 1 0 L~5~"~'~3~t~ .. ~'~'~*~" ~£1~4~.~36~P&~P ~£~1.~00~V~A~T~1~5:%~-t12~t;;x~2;t~xi2iir" £~1i;;';,50~.;-P.:':&::..P~5~OfP'iniO---j 

106 40 
107 60 
118 80 

M616 - 0-240V: Screen 11 13-0- 13 1 A. 21 12V 150ma Maine Eliminato, fits into 

£2·1060p U4315 Budget Meter. 20KCW Ranges to 13ASkt 3-6-9-12V multiplug oul-

119 10 ·0 
109 12 0 

MAINS ISOLATORS (SCREENEDI M489 - 0-240V: 1400V ~ 150ma. 63V . 4A 1000V. 25A AC/OC 500KO Res . In steel case 1.,300ma£4·60P& P5~DVAT 15% 
Re! PM 120/3:0 Sec 1 ~~i~2e40V CT P & p £5.50 £ 1 ·04 \.,..:£,::15::':',:85:::,..:,P..::,P..::(..:,' ~1.::.5..::V.:A~T..:,1.::5%=-__________ --I ~~~~ron:~~~o~~~ru~~~~~rKit Stan 

·07 20 4 ·84 0·91 M708 - 6K to 3KO matching Hans. 5 watt 90p 40p NEW RANGE TRANSFORMERS S l m~lv and p r agr~ss 10 ,) TRF 

~ ~6 1 gg ~:~~ ~ :19 M679 - 0-120V \( 2; 36V 1 ·6A £3·00 7ap ~2~~fd~n6gs 0-36V-48V/36V-0-36V 48V-0-48V ~~(((lj~lIr~~ ~I~C I~~~\I~ 1~~?~:jle ( 1 N,~ 
151 200'2.28 1·31 M86S - 100V Line to 40 10 watts £1.9060p Amps Ref Price P & P presentat ion box. ~ull Instructions 
152 250 14·61 1·73 M973 - 100VLinet08040watts £2 ·9060p t 430 4·88 0 ·76 £8.29.P&P£1 . 10VAT15% m ~6g ~~:g~ U~ M1020 - 0 -240V 12 -0 - 1 2V • 50ma 75p 30p 28 m lt~~ n~ 1-~~A::U':"T.:':O~T':'R~A"':N':'s~F:":O':"'R':":M:":E':"'R-S---
155 750 32·03 O.A. M1126-120/240V: 9-0-9V" lA £1·7971p 30 433 16·17 140 R,I VA IW,rrs! ( P&P 
156 1000 40·92 O.A M1130 - 0-2404500V . l0ma £4.86£1 ·08 40 434 20·65 211 113 15 0.115.110.140 2.)3 0.81 

:~~ ~6gg ~:~~ g~ M1165 - 0-1 15-240V 14V 50ma 75p30p ~g m ~:::~ 204f 6! l~g g::nrigm140 ::: ::g 
~~; 0 -220-?2ge Sec 9,5;~3 a, 24(?,ll----M-a-ta--l-,o-x-id.,..a-R=-a8--,i,--8~to-r-8--:-.'-:-W:-:-::5"'%,..,T;:;R:;-4;-;;(E:-;-le::-:c::-lr::o-:-s:;;ill:-----j.:8:. ~0-----:::43::::O-A"'N"'E"'L,...;;:;E;;~:;:"'R'"s------.:.O:..:. A::·-1!l 1 ggg g n Uggn8i:g ~~::: ;~: 
State sec. volts required . 4311l rll. 4 3 mrn 82rnrn. 781ll1ll 93 15000·1 15 ·200·220 ·240 25·'1 OA 

CASED AUTO TRANSFORMERS ~~g?;~20K,¥/~\8%~~~~~~~0'i:0N0:fGf~OK 050f'A 6·20 0 50PA ::~g n 1999 g::nggml:g ~m g: 
240V cable in 115V USA flat pin aullet 11 OK/120K/130K/180K/220K/270K/300K g ~~,0t'" ~:~~ 8 ~~fA 6.70 80S 4000 0.1 0.115 .100.110.240 14-65 OA 

V, i5~0 Pl:li:.OO~~ P,,'&. g3~' i4~W~I-__ £_1_.5_0_1_1_0_a_+ __ V_A_T_. ______________________ -1 Sd~~ panel :8~~ ' 45m
O
m

30V t~g 575 5000 0IOlI510~~O~;!?.:.::... CA 
vu Ind E{I~J!' 5,1 . 111rnll' 

200 '2·02 1 ·67 65W Antex Soldering Iron. 1 5W & 25W £4·68 each 750,uA F S n 2.60 Barrie Electronics Ltd. 
3. THE MINORIES, LONDON EC3N 1 BJ 

TELEPHONE; 01-488 3316/7/8 

~6g ~~:~~ :~~ ~~~ I-=s.:..al.:..et:.:.y..:S ..... ta_nd~ ________________ ~£_I._7_5_P-:-&-:-P-:-5~2:-p-:e-:ac-:h-1l-__ c_a'_<i_ag_e_7_6_p_VA_T_'_5_% __ _ 
1 K 30·67 2·65 84W P.W. Purback osciloscope Hansformer 250-0-250; 

~r ;U~ g~ §~~ 63V: 129V £7-51 £104 Send 1 5p for Catalogue 
NEAREST TUBE STATIONS AlOGATE & LIVERPOOL 5 

PLEASE MENTION 

PRACTICAL 
WIRELESS 

WHEN 
REPLYING TO 

ADVERTISEMENTS 

PRACTICAl WI RElESS T.V. SOUND TUNER 
(Nov. 75 .rtlcl. by A. C. Aln.lle) Copy o( orIginal .rt/c/e aU/Jpll.cl on ,.que.' 

IF Sub-Assembly (G8) £7·82. P&P 85p. 
Muliard ELC1043 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 £3.80. P&P 35p. 
P&P all items £1.00. 
(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. 01-7948751 

Practical Wireless, April 1980 

TECHNICAL TRAINING IN 
ELECTRONICS TELEVISION 
AND RADIO SERVICING 
ICS can provide the technical knowledge that is so essential 
10 your success. knowledge that will enable yo.u to take advant­
age of the many opportunilies open to Ih~ tramed person . y~u 
study in your own home, In your 0\\ n t.lme. and at your 0\\ n 
pace and if you are studying for an cXamlllall()n ICS guarantee 
coachin!;! until you are successful. 

City & Guilds Certificates' 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Jlmateurs 
Electrical Installation Work 

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

POST OR PHONE TODAY FOR FREE BOOKLET. = ICS To: International Co .... espondence = 
• Schools = = Dept. T276 Intertext House. LONDON = = SW8 4UJ or te lephone 622 9911 = = SUbjeCl of lnteresl • 

• • · ~~ . • • • • • Address • • • • . . _ _ ..... . ........ _ .. . . .......... .. ... ...... . Tel' . ... ..... ..... ..... ....... ... ... . .. . .. ... = 
I ••••••••••••••••••••••••••••••••••••••••••••••• 
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WATFORD ELECTRONICS 
TRANSISTORS 

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

AC I 25 
AC I 26 
AC 127 
AC I 28 
AC1 4! 
AC142 
AC ! 76 
ACY17 

ALL DEVICES BRAND NEW. FULL SPEC . AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS : 

ACY18 
ACY19 

CASH/CHEQUE/P.O .• OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND 
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS AC CEPTED. TElEPHONe 

ACY20 
ACY2 1 

2~gEER1p~~tf~~~MO:E~c?8~~~~D ~~in.toDm3~~d~~ £~~i.~~~:~·i · J~~~: ACY22 
ACY28 
ACY39 £10·00. OVERSEAS ORDERS POSTAGE AT COST. 
AD149 

VAT ::~:~ ~t:::!i:8~ ~~:;ic~~P~~~8~~~I~~i~'~'f ~~~~r;:I:~·.eo~~d ~5~8~~ AD !6 1 
A0 16 2 

the total COlt . AF114 
We stoc k many more items. It pay. to visit us. We Bre situated behind Watford 
Footba ll Ground. Near.st Underground/ Br. Rail Sta t io n : Watford High Street. 
Open Monday to Saturday 9 a.m.-6 p.m. Ample Free Car Parking s pace available. 

AF11 5 
AF1 16 
AF117 
AF11 8 

POLYESTER RADIAL LEAD CAPACITORS: 250V; ULTRASONIC 
TRANSDUCERS 
350p per pair 

AF139 
10n. 1Sn. 22n. 27n Sp; 33n. 47n, 68n. lOOn 7p; 1 SOn lOp ; 220n. 
330n 13p; 470n 17p; 680n 19p; lJ.l22p; 1.IJ5 30p; 2J.l2 349. 

POTENTlOMETERS (A8 or EGENI 
Carbon Track. O·25W Log & 0 ·5W 
Linear Values. ROla ry Type. 

AF178 
8Cl07 
BC1078 
8Cl08 
8Cl088 
8Cl08C 
8Cl09 
BC109B 
BCI09C 
8C140 
BC 142 
BC143 
BCl 4 7 
8C l 4 7B 
BC 148 
BC 148B 
BC 148C 
BC '4 9 

TANTALUM BEAD CAPACITORS 
35V: 0 l p F. 0 22 . 0 ·33 . 0 ·47. 0 ·68. 1 0 . 
2 2pF. 33.47. 6 ·8 . 25V: 1·5. 10. 20V : 
' ·5p . 16V: 10J,lF 13p each. 

19~ : \~ . ~~ . 2;:I"2~~; ,,~~ ~~~;~~; 
4700. 6800 1 K, 2 K (Lin onlyl Single 27p BC I 49C 

47p. 68 . lOO 30p ; 3V : lOO 20p. 

5KO 10 2M O Sing l {~ g~ ng 27p 
5K O to 2M() Single wllh DIP switch 65p 
5K() to 2 M O Dual Uang 78p 

BCI 53 
BC154 
BC 157 
BC158 
8C159 
BC160 
8CI67A 
BC I 68C 
BC1G9C 
BC170 
8C I 72 
8C173 
8C ' 77 
BC178 
BC179 

RESISTORS- 5% carbon, High Stab. BCI B I 

Minialu~ean~; Noise Val. I -99 100 , ~:D~~I~~~,fpTRONICS ~t~gD :~~ 
t 202-4M7 E24 2p lp T1l209 Red 13 OCP7 1 120 

BC182 
BC183 
BC184 

~~W 2mi4:t7M m ~~ ~~ TIL~'~G," 1: OAP12 63 
)% M(:!ilIFllm IOO-1M 6p 4 p ~d~R~d Yel ~5 2N5777 45 

BC 182 l 
BC I 83 L 

1% 0 ·5W51 0- 1M E24 10p 8p .2 " Grn, Yel 18 Lnri27~edEmit . 40 
N.B. 100 ... price applies 10 Resistors of Square LEO, Red TIL32 58 

8C I 8 4L 
BC18 7 
8C2 12 

""V:::E-=R-=O-=B",~~~h-=R,::,~=-pe"-n...;o",, p",:..;.~:,,;d,,-v...;a...;lu,",e"'S' __ ---1 ~r~~~~ 'Di.Play . 3 6 ~~~2ho5 98 

o I 0 15 0 I 0 I 5 ~~~ Ca.h 99 T=-'",l7",8==-=-=,-_7_0 

8C2 I 2l 
8 C2 13 
BC2 13l 

(copper clad l (plain) .3" C Anod 99 CRYSTALS 
~ t :~t 46p 39p 31p 24p .4"C Calh 12 0 100 KHz 
3h3i" ~~~ ~g~ 31p 4" C Anod 120 455KHz 
3

t
' . o· 62p 67p SOp 43p 5" C Ca.h 115 lMHz 

3 · 17" 218p 180p 141p 120 .5" CAnod 115 1.0 08M 
4, , 17·· 280p 183p .6"CCath 180 1.6MHz 

Pkt of 36 pins 20p I va Board 90p 
Spot face cutter 8Sp DIP Board 268p 
Pin insenion tool 120p ·S' Board 1270p 

COPPER CLAD BOARDS 
Fibre Single - Oouble- SR8P 

9 ·5" x 8 ·5" 
BOp 

Glass sided sided 

~ •• • ~; ~~~p ~~~p 
FERRIC 
CHLORIDE 
lib 95p · 3 5p p&p 

50LDERCON 
PINS 

~gg ~:~~ ~cio 

DIL SOCKETS 

l ow Wire 
profi le wrap 

8 pin 10p 25p 

EURO BREAD­
BOARD 530p 

DALO ETCH 
RESIST PEN 75p 

VEROWIRING 
PEN 
+spool 325p 

EDGE 
CONNECTORS 

I 
10way 
15 way 

. I 56 
8Sp 
99p 

LINEAR IC' , lM301A 
702 75 lM308T 
709C 8 pin 35 lM311H 
710· 57 lM318H 
723140in 39 lM324A 

;:~! f~npi n 17 lM339 
78 lM348 

748C 8 p in 36 lM349 
7 53 8 prn 150 lM379 
810 159 lM380 

I AY- l ,0 2 12 580 lM381 N 
AY· 1· I 3 I 3A 660 LM381AN 
AY- l · 1320 315 lM382 

I AY- l · 5050 190 lM 386 
I AY· l · 5051 145 lM387 

AY· l ·6721 /6 195 LM389 
AY· 3- I 270 840 lM733 
AY· 3 ·8500 390 lM1458 
AY·5· I 224A 260 lM3900 
AY- 5· 1230 450 lM390 9N 
AY-5 · I 3 I 5 560 lM391 I 
AY· 5 · 1317A630 lM3914 
AY-5 ·3500 510 lM 13600 
AY· 5·3507A450 M252AA 

M253AA 

23 
70 
80 

205 
45 
70 
90 

125 
375 

80 
145 
248 
125 

99 
150 
93 

125 
40 
60 
70 

125 
240 
135 
625 
795 

385 
385 
323 
323 
395 

8 C2 14 
BC2 14 l 
8C236 
8C237 
8 C307 8 
BC308 8 
8C327 
8C328 

SAD1024 1350 
SG3402 295 
SN76003N 210 
SN76013N 170 
SN 76013ND 130 
SN76018 148 
SN76023N 170 
SN76023ND 130 
SN76033N 195 
SN7611 5N 215 
SN76131 110 
SN76227N 95 
SN76477 200 
SN76660 120 
SP8629 299 
TAA621AX1250 
TAA661A 155 
TAA960 320 
TAD100 159 
T8A120S ·70 
T8A540 220 
T8A550Q 330 
T8A9900 270 
T8A64 1·A I 2f 
eXlorBX 11250 14pin 12p 35p 

16 pin 13p 46p 
18way 115p 
22 way 130p 
25 way 149p 
30 way 170p 
36way 194p 
40 way 210p 
43 wa y 232p 

120p 
135p 
160p 

AY-5-4007D 638 
AY·5 ·Bl00 735 MC1303 88 T8J\651 190 

18 pin 16p 52p 
20 pin 22p 65p 
22 pin 2Sp 70p 
24 pin 36p 78p 
28 pin 39p asp 
3 6 pin - 105p 
40 pin SOp 10Sp 

DENCO COILS 
Dual Purpose ·OP 
VALVE TYPE 
Ranges: 1-581. YI 

Rd. W ht. 92p 
6 · 7 8 . Y. A 82p 
1-5 Green lOOp 
'T' -Iype (Transis tor 
Tu ningJ. 

Ranges : 1-5 BI , YI. 
Rd. Wht. 105p 

B9A Valve Base 2Sp 
ADT2 98p 
RFC 5 chokes 104p 
AFC 7(19mH I 120p 
1FT 13/ 1411 511 6 
17 110p 
1FT 1811 6 l04p 
I FT 18/465 1140 
TOCl 92p 
MW 5 FR 8Sp 
MW/ lW 5FA 112p 

JACK SONS VARIABLE CAPS. 
Dielectr ic 0 2 365pF with slow 
100/ 300 pF 160p mOlion Drive 345p 
500pF 185p 002 0 8/ 176 285p 
6: 1 Ball Drive _, _. w ith slow 
4 5 11 / 0AF 115p mOlion drive 345p 
Dial Drive 4103 CB04 : 5pF · 10· 15 
6 :1/36 :1 6~g~ 25pF ' 175'; 

g~~:3 i~~m 24Sp igg~150PF li;lp 
gg.~ 35~~:F m~ l~~3:Wtr m~ 
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CA3011 110 
CA3014 157 
CA3018 68 
CA3020 186 
CA3023 191 
CA3028A 80 
CA3035 235 
CA3036 115 
CA3043 275 
CA3045 365 
CA3045 71 
CA3048 214 
CA3075 213 
CA3080E 65 
CA3081 190 
CA3089E 215 
CA3090AO 375 
CA3123 150 
CA3 I 30 85 
CA3140 48 
ICL7 106 795 
ICl7 107 975 
1Cl8038CC 340 
ICM7205 1150 
1CM 72 I 5 1025 
1CM72 I 6A 1950 
lC M 72 168 1950 
1CM72 16 C 1950 
1CM7217A 790 
ICM 755 5 B9 
lD130 452 
lF365 98 
LM10 350 

MC1304P 260 TBA800 90 
MC1310r 150 TBA810S 95 
MC1312PO 195 TBA820 70 
MC1495 350 TBA9200 260 
MC1496l 92 TCA965 120 
MC1596 TDA1004 290 
MC1710 79 TDA1008 310 
MC3302 TDA1022 575 
MC3340P 120 TDA 1024 105 
MC3360P 120 TDA2020 320 
MC3401 52 n061 C 54 
MC3405 150 n 062CP 125 
MFC6040 97 n064CN 159 
MK50398 535 TL071 45 
MM5303 635 n 072CP 90 
MM5307 1275 n074CN 140 
MM57 I 60 620 n 081CP 42 
MSM5526 850 n 082CP 70 
NE518 210 n083CP 95 
NE543K 210 n084CP 120 
NE544 185 TMS2 71 6 1750 
NE555 20 UAA1 70 150 
NE556D8 SS UAAleO 150 
NE560 325 ZN414 BO 
NES6 1 395 ZN424E 130 
NE5628 410 ZN425E 41 5 
NE564 425 ZN 1034 200 
NE565A 120 ZN1040E 685 
NE566 160 COMPUTER NE567V 170 IC ' S NE570 395 2102 · 2 225 NE571 420 2111 195 RC4136D 110 2112 110 

2112 ·2N 250 

P 
20 
20 BC338 
20 8C44 1 

20 
BC46 1 

24 BC477 
8C516 

24 8C517 
24 
40 BC547 

40 8 C54 8 

40 8 C549C 

40 8C557 

35 8C558 

40 BC559 

40 BCYlO 

78 BCY7 ! 

70 8CY72 

42 BD '3 1 
BD13 2 42 BD1 33 50 8 DI 35 50 B0 136 50 BD ' 37 50 BDI 3B 65 8D '39 35 

70 8D . 40 

10 BDI44 

12 BO l45 

10 B0 205 
8D214 12 BD245 12 B0378 10 B0434 12 8D5 17 12 

35 8D695A 

30 BD696A 

30 BDY56 
BF1 15 8 BF I 67 10 
BF'80 8 BF 194 10 BF195 

'0 
B BF196 

10 BF 197 
8FI98 27 

27 8FI99 
10 BF200 
11 BF22 4 
1 1 8F244 
42 BF2 45 
11 BF2448 
12 BF256 
14 BF257 
18 8F258 
11 8F259 
12 8 F274 

BF336 18 
16 8F594 
18 BF595 
20 BFR39 

9 BF R40 
9 BFRtll 
9 8FR79 

11 8 FRBO 
10 BFR 8 1 

BFR98 11 
28 8 FX29 
10 BF X84 
11 BFX85 
10 BFX86 
12 BFX87 
10 BFX88 
13 BFY50 
10 BFY5 1 

'0 8FY52 
20 8FY56 
20 8FY64 
15 BFY81 
15 8AY39 

2114 435 
2708 67 5 
41 1616K 1025 
4047 750 
6502 995 
745288 210 
74500 50 
74504 73 
745 I 32 00 
745 138 2 50 
745158 00 
745 I 88 185 
745 I 89 158 
745194 00 
745195 00 
74524 I 195 
745262 895 
74 5287 325 
745470 325 
74S4 72 1150 
7454 75 825 
8 I lS95 125 
81 l S96 125 
81 lS97 137 
AY·5-23 76 980 
CP16 10 920 
MC1488 85 
TMS2716 1650 
TMS4035 250 
TMS4039 250 
MC 14B9 90 
MK4027 4K 325 
MK41 la 2099 
Z80 CPU2 5 990 
Z804M 1099 
Z80Pl0 660 
Z80 CTC 595 

VDU le'S 
AY-3 · 1015 550 
AY· 5· 1013 450 
RO·3-2513 650 
SFF96364E 1050 
SFC71301 820 
SFS801 0 2 205 
S N74 265 53 
S N74lS163 118 
S N74S262 895 
S N75450 120 
SN75451 70 
SN 7 5452 70 
SN75454 225 
TMS601 1 355 

TTL 74 
(TEXAS) 

7400 11 
7401 '1 
7402 11 

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

'98 
198 
110 
115 

50 
65 
42 
65 
65 
65 

156 
34 
30 
35 
12 
12 
12 
14 
18 
18 
32 
24 
29 
24 
30 
60 
30 
30 
30 
18 
35 
40 
38 
25 
25 
28 
28 
2B 
28 

105 
28 
26 
2B 
28 
28 
28 
20 
20 
20 
45 
40 
90 
39 

03 
04 
05 
06 
07 
08 
0 9 
10 
11 
12 
13 
14 
16 
17 
20 
2 I 
22 
23 
25 
26 
27 
28 
30 
32 
33 
3 7 
38 
40 
4 I 
42 
43 
44 
45 
46 
47 
48 
50 
51 
53 
54 
60 
70 
72 
73 
74 
7 5 
76 
80 
81 
8 2 
83 
84 
85 
86 
89 
90 
91 
92 
93 
94 

P P ~ 74 l S398 276 BSX20 18 TlSB8A 00 2N3 8 19 22 lS l 12 55 74lS399 230 8 SY95A 18 TlS90 20 2 N38 20 45 lS 113 50 
8U 105 140 Tl S9 1 24 2 N38 2 3 95 lS114 50 74lS447 144 
8U20S 190 ZT X 107 12 2 N3866 90 lS! 22 70 74lS490 180 

74lS668 1 B2 8U208 225 ZTX108 12 2 N39 03 20 lS '23 70 
E42 I 158 ZT X 109 14 2N3904 18 lS124180 74lS670 248 
MD8001 158 ZTX300 13 2 N3905 18 lS125 60 74lS6731 050 
MJ491 160 ZTX30 1 1 5 2 N390 6 17 lS126 60 74lS6741 450 
MJ295 5 105 ZT X302 20 2N403 7 52 lS132 95 
MJE3 40 54 ZTX30 3 25 2 N40 58 17 lS136 55 VOLTAGE 
MJ E3 70 58 ZTX30 4 24 N406 1 17 lS138 85 REGULATORS 
MJE37 I 60 ZT X314 24 2 N4 0 62 17 lSI39 85 lA - ve 5V. 12V. 
MJE2955 105 ZTX326 40 N442 7 75 lS1 5 I 96 15. 18. 24V 6Sp 
MJE3055 70 ZTX34 1 20 N4859 65 lS 153 76 lA ·ve 8Sp 
MPF102 66 ZTX500 15 N4B71 50 lS155 96 100mA ~ ve5V, 
MPF103 36 ZTX501 15 2 N5 172 25 lS157 76 6.8. 12.15V30p 
MPF104 36 ZTX 50 2 19 2N5179 60 
MPF105 36 ZTX503 15 2 N5 191 70 

l S 158 96 100mA - ve 65p 
lS160128 lM309K 13Sp 

MPF106 40 ZTX504 25 2N 5305 40 
MPSA05 25 ZTX 531 25 2 N545 7 32 

lS161 98 lM317K 3S0p 

MPSA06 25 ZT X550 25 2 N5458 32 
lS162138 lM323K 635p 

MPSAI 2 42 40 3 11 60 2 N5485 35 
lS 163 '02 lM723 38p 

MPSA55 25 403 I 3 125 2 N564 2 750 
lS164114 78H05 595 
LS165 75 MPSA56 25 403 I 5 55 2 N5777 45 lS166226 

M PSU06 56 403 16 85 2 N6027 40 lS168155 BRIDGE MPS U56 60 40361 42 3 NI2 8 112 lS169 150 RECTIFIERS OC26 170 403 62 48 3 N I4Q 1'2 l S I 70 288 
OC28 150 4040 8 70 1 Af50V 20 
OC3 5 130 404 11 295 74LS LSI 73 105 l Af l00V 22 
OC36 130 40 46 , 95 lS174106 1 Af400V 29 
OC4 1 48 40468 60 l SOO 11 lS1 75 110 1 Af600V 34 
OC4 2 48 40594 90 l S01 11 lS181398 2Af50V 35 

lS0212 lS183298 2Afl 00V 44 OC43 55 40595 98 
OC44 31 40603 65 lS03 12 lS191 140 2Af200V 48 
OC45 28 40673 68 lS0412 l S 192 132 2 Af400V 53 
000 28 2N697 25 lS0523 lS1931 30 2Af600V 65 
OC7 1 28 2N698 44 lS08 n lS194166 4 Af l00V 72 
OC 72 45 2 N6 9 9 54 lS09 22 lS195136 4 Af800V 120 
OC74 55 2 N706A 18 lS10 20 lS196100 6Af l00V 73 
OC76 36 2 N708 19 lS1 I 22 lS197 140 6A1400V 90 

l S12 23 lS200348 OC81 50 2 N91 B 40 l S I 3 38 
BY164 58 

OC82 50 2N 1 131 22 l S22 I 96 VM18 Oil 48 
OC83 48 2 N1132 22 l S I 4 75 lS240236 

lS1530 OC8 4 44 2 N1 303 50 lS2020 
lS243 232 seRs 

OC I 40 110 2 N 1304 50 lS2 I 22 
lS244155 THYRISTORS 

OC.70 85 2 N ' 305 2B lS22 22 
lS245270 0 .8/ 200'1 35 

OCI71 75 2N 1671B 215 lS251 134 5A1 100V 32 
OC200 85 2N2219A 22 lS26 48 lS253142 5Af400V 39 
TlP29 43 2 N2220A 26 lS27 28 lS257110 5A1600V 43 
TIP29C 60 2N222 1A 23 lS28 48 lS258110 8A1300V 48 
Tl P30 47 2N2222A 20 lS3022 lS259 160 8A/600V 85 
TlP30C 65 2N1369A 15 lS3227 lS261 450 12A1300V 59 
Tl P31A 52 2N264 6 48 lS3339 lS266 52 12A1800V 150 
TI P31C 65 2N2904 22 lS3739 lS273244 15!700V 195 
TlP32A 58 2 N29 05A 22 lS3839 lS279 66 BTl06 150 lS4028 lS280250 TlP32C 75 2N2 906 22 l S4298 Cl06D 38 
TlP33A 85 2N 2907A 22 l S2831 92 T1C44 22 
Tl P33C 105 2 N29 26G 10 lS47 63 lS290128 2N4444 140 
TIP34 A B5 2 N305 3 20 lS51 24 lS293128 
TlP3 4 C 110 2 N3054 55 lS54 28 lS295185 

TRIACS 
TlP35 A 185 2 N3055 48 lS55 30 lS298 68 

3A1100V 48 TlP35C 220 2 N344 2 146 lS73 46 lS299468 
3A1400V 50 TlP3 6A 220 2 N3 66 3 26 lS74 41 lS323468 

TlP36C 255 2 N3 702 11 lS75 48 lS365 65 8A1100V 54 
8A1400V 64 TIP41 A 66 2 N3 703 11 lS76 40 lS35 6 65 8A1800V lOB TIP41 B 73 2 N3 70 4 11 lS78 40 lS367 66 

TIP42A 50 2N37 05 11 lS83 115 lS358 66 12A1100V 60 
12A1400V 70 TIP42B 82 2 N3 706 11 l S85 118 lS3 73 180 
12A1800V 130 T(P120 72 2 N3 707 11 lS86 43 lS375160 
16A1100V 95 TIP 121 90 2 N37 0 8 11 lS90 38 lS374 155 
16A1400V 105 T(P142 125 2 N37 09 11 lS91 104 l S377 212 
25A1400V 160 

TlP147 145 2 N3 710 16 lS92 89 lS378184 
25A1800V 250 TlP2955 85 2 N3 7 11 12 lS93 89 lS379215 

TlP30 55 65 2 N38 n 130 lS95116 lS384 86 T2800D 120 

TlS43 34 2 N377 1 233 lS96116 lS390 230 
TlS44 45 2NJ772 195 lS107 44 lS393230 OIAC 
TlS45 45 2 N3 773 288 l SI09 55 l S395 218 ST2 25p 

12 95 65 190 95 4033 145 4175 99 DIODES 
12 96 57 191 95 4034 116 4 194 108 AA119 18 
18 97 189 192 98 403 5 111 4408 720 8Al02 20 
28 100 119 193 98 4036 335 4409 720 BY 10 0 24 
38 104 62 194 98 4037 100 4410 720 BY12 7 12 
17 105 62 195 98 4038 108 441 I 958 CA033 148 
17 107 29 196 93 4039 320 4412V 138q OA9 75 
11 109 54 197 80 4040 105 4415F 795 OA70 12 
20 110 54 198 150 4041 80 4415V 795 OA79 12 
17 III 68 199 150 4042 75 4419 280 OA81 15 
30 112 '25 22 I 132 4043 94 4422 545 OA85 14 
45 116 198 246 204 4044 95 4433 995 OA90 7 
30 118 83 247 204 404 5 145 4435 825 OA91 7 
30 119 149 248 240 4046 128 4440 1275 OA95 8 
15 120 115 249 204 4047 87 4450 295 OA200 9 
29 12 I 25 251 125 4048 58 4451 295 OA202 8 
17 122 46 255 63 4049 48 4452 lN914 4 
27 123 48 273 320 4050 48 4490F 695 lN916 5 
27 125 38 278 220 4051 72 4490V 525 I N4001 / 2 S 
36 126 57 279 119 4052 73 450 1 19 1 N4003/4 5 
27 128 74 298 185 40 53 72 4502 120 lN4005/6 6 
35 132 73 75108 00 4054 110 4503 69 lN4007 7 
17 136 65 75150 175 4055 128 4535 75 IN4148 4 
25 141 55 75491 92 4056 135 4506 51 3A1 100 V 18 
40 142 209 75492 92 4057 1950 4507 55 3 A1400V 20 
30 143 314 75450 120 4059 480 4508 298 3A1600V 27 
33 144 314 75451 50 4510 99 3A11000V 30 
15 145 65 75454 225 40 60 115 
74 147 175 4061 1425 4511 150 NOISE DIODE 
6B 148 109 CMOS· 4062 995 4512 98 Z5J 180 

115 150 99 4000 13 4063 110 4513 206 
ZENERS 

112 151 64 4001 18 4055 58 4514 265 
94 153 64 4002 15 4067 380 4515 299 2V7 to 33V 

94 154 96 4006 87 4068 22 4 516 120 400mW 8p 

57 155 53 4007 4069 20 4517 382 3v3 to 33v 
18 1.3W 

55 156 BO 4008 82 4070 32 4518 102 '5p 
17 157 65 4009 38 407 1 21 4519 55 
17 159 185 4010 38 4072 21 4520 108 VARICAPS 
17 160 82 4011 28 4073 21 452 I 228 MVAM115 140 
17 161 92 4012 18 4075 23 4522 149 BA 102 25 
17 162 92 4013 42 4076 85 4526 149 88104 40 
2B 163 92 40 14 80 4077 40 4527 152 8B 105B 40 
25 164 105 4015 82 4078 21 4528 99 BB106 40 
32 165 105 4016 45 40 81 20 4529 145 
25 166 140 401 7 82 4082 21 4530 85 SUPER-
38 167 200 4018 87 4085 74 453 I 135 BOARD 11 
36 170 185 4019 48 4086 73 4532 115 
48 172 625 4020 99 40B9 150 4534 575 Micro-computer 
86 173 120 4021 95 4093 78 4536 365 now onl y 
69 174 87 4022 85 4094 190 4538 142 
72 175 87 4023 22 4095 105 4539 105 
95 176 75 4024 66 4096 105 454 I 135 £188.00 
75 177 7B 4025 19 4097 372 4543 155 
31 178 153 4026 lBO 4098 110 4549 375 For demo call 

140 180 85 4027 45 4099 145 in at our shop 
30 181 165 4028 81 4160 109 4550 398 
75 182 88 4029 99 4161 109 4554 150 ~ 38 184 135 4030 58 4 I 62 109 4556 72 
32 185 135 4031 205 4 I 63 109 4557 451 ~ 78 188 275 4032 100 4174 110 4558 105 
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Codes~eed Electr'Qnics 
P.O. BOX 23, 34 SEAFIELD ROAD, 

COPNOR, PORTSMOUTH, HANTS., 
P035BJ 

8 DIGIT 0.1" LED DISPLAY multiplexed. common 
ca thode. 99p each. DIGITAL ALARM CLOCK 
MODULE with 0.7" display. With data £5.99 each. 
4 DIGIT CLOCK L.C.D. 0.5/1 digits, supplied with 
data. £4.99 each. MM5316 digital alarm clock chip, 
with data £2.29 each. REJECT CALCULATORS 
Untested, but good value for spares. £2.50 each. LED 
WRISTWATCH I.C. Mostek MK5030. with data 95p 
each. LED WRISTWATCH DISPLAY type DIS501. 
0.1/1 digits. With data 95p each. SUPER SAVER 
Purchase an MK5030 and a DIS501 for only £1 .50 
the pair. NOTE the MK5030 and DIS501 are housed 
in a 'Ieg less flatpack' sty le package and require some 
fairly fine soldering. 20 KEY KEYBOARDS calculator 
keyboards. 2 for 99p (not for use with NORTEC4204 
calc. chip). 4 DIGIT O.S" LED DISPLAY common 
cathode. with data £3.75 each. DIGITAL MULTI­
METER CHIP MM5330 I.e. to build a 4 t digit muhi­
meter. With data £3.49 each. SUPER QUALITY 
JACK SOCKETS i" (6.35mm) jack sockets, mono 
23p each. stereo 2Sp each. SLIDE POT KNOBS 
please state colour required, 11p each. ROTARY 
VOLUME CONTROL KNOBS nice style. 18mm 
diam. Black with coloured cap. Please state colour 
required. lSp each. 10 LED DISPLAYS Untested 
material. 0.1 " digits, common cathode, 95p. 6 DIGIT 
0 .1" LED DISPLAY multiplexed, common cathode, 
99p. 555 TIMER I .C. with data and applications 
booklet. 23p. POLARIZING FILM max. 19" wide any 
length. Only 2p per sq. inch. Any size cut. SLlDER 
SWITCHES 2 pole. change over. 15p each . PUSH 
BUTTON SWITCHES spring loaded (momentary) 
with one n.O. contact 14p each. CALCULATOR CHIP 
Nortec 4204, 4 function and constant. With data SOp. 
2102 MEMORIES Dynamic memories for your 
micro·s. With data 95p each. WRISTWATCH L.C.D. 
supplied with polarizers and data sheet , 99p each. 

NEW CATALOGUE INo. 71 NOW AVAILABLE, 
SEND SAE FOR YOUR FREE COPY. 

POST & PACKING PLEASE AI>D 35p 
(OVERSEAS ORDERS ADD 9Op) 

V .A. T. ~gg~~~~DDTpHi~OTALDF 
Ful SATISFACTION GUARANTEE on" items. 

OSMABET LTD ~~o~~~~d;~~~~hi~ge:.s 
LOW VOLTAGE TRANSFORMERS: Prim 240V ac. 
63V 1·5A £3·00; 3A £4·15; 6A CT £7·90; 12V 1·5A 
£3·75; 3A CT £7·90; 6A CT £9·75; 15V 0 ·5A £3·00; 18V 
15A CT £7 ·90; 24V 1·5A CT £7·90; 3A 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 ac. 
6V 0 ·6A - 6V 0 ·6A: 9V 0·4A - 9V 0 ·4A: 12V 0·3A - 12V 
0 ·3A; 20V 0 · 15A - 20V 0 · 15A; all at £4,15 each; 15V 
0 ·75A - 15V075A£6·4O; 15V 1·5A - 15V 1·5A£8.25; 
18V lA - 18V lA £7 ·90; 18V 1·5A - 18V 1·5A £9·75; 
20V 1·5A - 20V 1·5A £9·75; 12V 4A - 12V 4A £12 ·00; 
25V 2A - 25V 2A £12·00. 
MIDGET RECTIFIER TRANSFORMERS: Prim 240V ac. 
6-0-6V 1·5A or 9-0-9V lA £3·40 each; 12-0-12V lA or 
20-0-20V 0 ·75A £4·15 each: 9·0·9V 0 ·3A 0' 12V·0·12V 
0 ·2 5A or 20V-0-20V 0 ·15A £3·00 each. 
LT TRANSFORMERS TAPPED SEC: Prim 240V ac. 
0· 10· 12· 14· 16·18V 2A £7·50; 4A £9·40; 0·12·15·20· 
24· 30V 2A £8·25; 4A £12.00; 0·20·30·60V 1 A £9·00; 

iMl> 2&0~~g·~Tr8~~~~rlg~ci~iltVE~~ ~~i~~ov a.c. 
30 to 4000 watts, many types ex stock. Lists. 
MAINS TRANSFORMERS, SPECIAL OFFER : Prim 
240Vac. 
250-0-250V 60 Ma. 6 ·3V lA £2·50; 250V 100Ma. 6 ·3V 
2A £3·50; 9V 3A £2·50; 25V 300 Ma 90p. 
LOUDSPEAKERS 

~ r '8bt~ , l};;, ~?~: 1 ~~'~~2 5£u1l1~5eOc:a;c~;' l;~;, ~t~r 3808~ 
£1.75; 8 ·, 5" 25u £2.50. 
" tNSTANT" BULK CASSETTE!TAPE ERASER 
Instant erasure of cassettes. and any diameter of tape spools, 

~Dm~\r3Ins~sL:~G~ R;:~sE~OR~~4~~&~~eaflet £7·50. 
Size 19 x 18 x 20mm 8000 £1·50. 
CHARGING METERS 1Jin diameter 
2A or 3A £1·25 each ; 5A Or lOA £1 .50 each 
StNGLE STRANDED WIRE PVC COVERED 
32/0.2mm (lOA) black or blue. £6.50 lOOm. 0.5mm £2.50 
lOOm special prices per 1000m and over. 
DIP TRANSFORMERS FOR VALVE AMPLIFIERS 
P.P .. sec tapped 3-8- 150 A-A 6KO, 30W £17·50; A-A 3KO 
50W £26·00; 100W IEL31. KT88 et c) £35·00. 
G.E.C. MANUAL OF POWER AMPLIFIERS 
Covers valve amplifiers 30W to 400W £1·25. 
MULTlWAY SCREENED CABLE, PVC COVERED 
36 way £1·00; 25 way 75p; 14 way SOp; 6 way 25p; 4 
way 20p; 2 way 10p; 1 way S-P; 4 way indiv screened 30p. 
CONDENSERS 
Electrolytic 400 ... 400V 75p; 2000/30V 30p; 2200/40V 
4Op; B - Bmld 45QV 4Op; Paper tubular, W/E. 4/160V; 
6/ 160V 30p each, 2mfd 150V 25p, 0.1 mfd 300V a.c. 25p. 

CARRIAGE EXTRA ON ALL ORDERS 
ALL PRICES INCLUDE V.A.T. 

Caller. by appointment only. S.A.E. Enquiria., Uata. 

46, Kenilworth Road, Edgwa.e, Middsx. 
HA88YG. Tel:01-9589314 

DISCOUNT 
SPEAKERS 

Imp 8 or 15 a8 app. 
Guarantee8: 

TITAN 5 years 
FANE LIFETIME 
OTHERS'1 year 

ALL PRICES 
INC. VAT 

Prices correct at 25.1.80 

GENERAL PURPOSE 

Sonic 
Price 

5" FANE 501 £4.96 
8" AF MODEL 80 £6.96 
8" AF MODEL 83 £8.96 
8" FANE 808T DUAL CONE £3.96 
10" ELAC 10RM 10WATIS 3 OHMS ONLY £2.60 

HI-FI KITS 
AF FRI 8" + TWEETER 
FANE MODE ONE 8" + TWEHER 
WHARFEDALE DENTON KIT 
WHARFEDALE SHELTON KIT 
WHARFEDALE LlNTON KIT 
WHARFEDALE GLEN DALE KIT 

GROUP/DISCO TYPES 
t 2" TITAN Tt 2/50R 
·'2 " TITAN T12 / 1 OOA 
12" CELESTION G12H 30W 
12" CELESTION G12/50 50W 
12" GOOD MANS PO 
12" GOOD MANS PG 
12" FANE SPECIALIST PA85 
12" FANE SPECIALIST DISCO 80/2 
12" FANE SPECIALIST DISCO 100/2 
12" FANE SPECIALIST GUITAR 80L 
12" FANE SPECIALIST GUITAR 
80B/2 
12" FAN E CRESCENDO 80 
12" FANE CRESCENDO 80LT 
12" FANE CRESCENDO 12E 
15" TITAN T15170 70W 
t 5" TITAN T15/85 
15" TITAN T15/ 100 100W 
15" FANE SPECIALIST BASS 100 
15" FANE CRES. COLOSSUS 
15E 200W 
18" GOODMANS t8P 
18" TITAN T18/ t 00 100W 
18" CELESTION G 18/200 std 
18" FANE CRESCENDO 18E 
18" FANE CRES. COLOSSUS 
18E 200W 

HORN UNITS 
CELESTION MH1000 25W 
FANE J44 
FANE J73 
FANE Jl04 

£14.96 pr 
£19.99 pr 
£30.96 pr 
£38.96 pr 
£62.96 pr 
£86.96 pr 

£18.96 
£26.96 
£14.96 
£12.96 
£22.96 
£21 .96 
£23.95 
£24.95 
£25.95 
£23.95 

£24.95 
£36.95 
£39.95 
£51.95 
£24.95 
£28.95 
£35.95 
£34.96 

£89.95 
£46.96 
£46.95 
£48.9& 
£85.95 

£96.95 

£14.96 
£6.96 
£8.96 

£13.96 

CROSSOVERS (FOR ABOVE) 
FANE HPXl R OR HPX2R £2.96 

Mail Orders/Export enquiries to address below. Add £ 1 
carr. on Hi-Fi spkrs, or kits. Otherwise add £1.25 (12" 
Spkrl (1.50115"1 (2.50 It 8"IIU.K. Onlyl. 

SPECIAL OFFER! 
COLLARO RECORD DECKS 

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

£15.95 ea. 0.2 for £30. 
earr. £1.00 ea. 

AMPS, T'TABLES, JINGLE MACHINES, 
DISCO CONSOLES. LIGHTING, CABINETS, 
CREDIT TERMS AVAILABLE o~e:;' £20 

MAIL ORDER ONLY 

iEl'~CC 
GREENTHORPE MILLS 

GREENTHORPE 
LEEDS LS134LQ 

87 
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TTLs BY TEXAS 74221 IlOp 74lS192 HOp 74C157 2SOp LINEAR I.C .• TRANSISTORS TIP41C 71p 2N3866 Hp OIODES 
7400 1'. 7497 'lOp 

74251 'lOp 74lS193 UOp 74C,60 155p AY1-0212101p MC1496 'OOp AC127/8 20p BFY51/2 22p TIP42A 70p 2N3903/4 lip BY127 '2p 
7401 '2p 74100 130p 74259 2SOp 74lS'95 14Gp 74C16' 155p AYI-1313 NIp MC3340 120p A0149 70p BFY56 33p TIP42C 12p 2N3905/6 20p OA47 Bp 
7402 '2p 74104 BSp 74265 !HIp 74lS196 !ZOp 74C162 155p AYI-505O 21Zp ~K~SC8 120p A0161/2 45p BFY90 90p TIP2955 71p 2N4036 85p OA81 15p 
7403 ' ... 74105 65p 74278 290p 74lS22' lOOp 74CI63 155p AY5- 1224A 225p 7SOp 

BC'07/8 11p BRY39 45p TIP3055 70p 2N4058/9 12p OA85 15p 
7404 ' ... 74107 34p 74279 14Gp 74lS240 17Sp 74CI64 120p AY5-1315 lOOp NE531 'OOp BC109 lip BSX'9/20 20p TIS43 34p 2N4060 12p OA90 9p 
7405 IIp 74109 SSp 74283 190p 74lS241 I7Sp 74C173 UOp AY5·1317 710p NE543K 225p BC147/8 9p BU'05 190p TlS93 30p 2N4061/2 lip OA91 9p 
7406 32p 74110 55p 74284 400p 74lS242 .75p 74C174 IlOp AY5-1320 320p NESSS 25p BC'49 lOp BU108 250p ZTX108 Up 2N4123/4 22p OA95 9p 
7407 32p 74111 70p 74285 400p 74lS243 17Sp 74C175 210p CA5019 lOp NE556 70p BC157/8 lOp BU205 220p ZTX300 lip 2N4125/6 22p OA2oo 9p 
7408 Up 74116 200p 74290 lSOp 74lS244 ' .... 74C192 lSOp CA3046 7Gp NE561B 425p BC159 lip BU208 210p ZTXSOO 15p 2N4289 20p OA202 lOp 
7409 Up 74118 130p 74293 lSOp 74lS245 210p 74CI93 lSOp CA3048 225p NE582B 425p BC169C Up BU406 USp ZTX502 lip 2N4401/3 27p lN914 4p 
7410 15p 74119 210p 74294 200p 14L:);i!)1 2VIIp 74CI94 220p CA3080E 72p NE565 130p ZTX504 30p 2N4427 90p lN916 7p 
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7422 22p 74136 lOp 74 LS 81LS98 'COp 4008 lOp lM301 A 3Ip 120p 

BC461 3Ip MPF105/61Op 2N1131/2 20p 2N5296 SSp 2·7V-33V 
7423 34p 74141 70p SERIES 8T28 2lOp 4009 40p lM311 190p SN76033N 17Sp 

BC477/8 30p MPSA0630p 2N1613 2Sp 2N5401 SOp 400 mW 9p 
7425 30p 74142 200p 74LSOO ' ... 9301 IlOp 4010 SOp lM318 200p SP8515 7SOp 

BC516/7 SOp MPSA1250p 2N1711 2Sp 2N5457/8 40p lW ISp 
7426 40p 74145 90p 74lS02 lip 9302 175p 4011 17p lM324 70p TBA641Bl1 

BC547B IIp MPSA5632p 2N2102 80p 2N5459 40p SPECIAL 
9308 318p BC549C lip 7427 34p 74147 190p -74LS04 ' ... 4012 lip lM339 lOp ZZ5p BC557B lip 

MPSU06 83p 2N2160 UOp 2N5460 40p OFFERS 
7428 3Ip 74148 lSOp 74lS08 22p 9310 275p 4013 SOp LM348 15p TBA800 lOp MPSU5671p 2N2219A lOp 2N5485 44p 100+ 741 
7430 Hp 74150 lOOp 74lS10 20p 9311 275p 4014 Up TBA810 lOOp 
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OC28 2N2222A 20p 2N6027 4Ip £11 

7432 30p 74151A 70p 74lS13 31p 9312 IlOp 4015 14p 
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7433 lOp 74153 70p 74LS14 71p 9314 1I5p 4016 45p lM381 AN lSOp TCA940 175p 

BCY71/2 22p 2N2484 30p 2N6254 llOp £20 
7437 35p 14154 lOOp 74lS20 22p 9318 225p 4017 lOp lM389N IlOp TDA4500 210p B0131/2 SOp R2008B 200p 2N2646 SOp 2N6290 ISp 100+ 
7438 35p 74155 lOp 74lS22 21p 9322 lSOp 4018 lip lM709 3Ip TOA1Q04 32", BOY58 20Ip R2010B 200p 2N29Q4/ 5A )Gp 2N8292 15p RCA 2N3055 
7440 Hp 74156 lOp 74lS27 3Ip 9368 2tOp 4019 45p TDA100B lOOp BF200 Up 2N2006A 24p 2N128 120p £31 
7441 70p 74157 70p 74lS3O 22p 9370 20tp 4020 lOOp LM710 SOp 

TOA1022 lOOp BF244B 35p TIP29A lOp 2N2907A 30p 3N140 lOOp BRIDGE 
7442A lOp 74159 190p 74lS47 lOp 9374 21IOp 4021 110p LM733 lOOp 

XR2206 400p BF256B 70p TIP29C SSp 2N2926 Ip 3N201 110p RECTIFIERS 
7443 112p 74160 lOOp 74lS55 lOp 9601 10011 4022 lOOp lM741 ZIp 

XR22D7 400p BF257/8 Up TIP30A 4Ip 2N3053 20p 3N204 lOOp lA 50V 21p 
7444 112p 74161 lOOp 74LS73 SOp 9602 ..... 

4023 22p LM747 71p 
XR2216 I7Sp BF259 3Ip TIP30C lOp 2N3054 ISp 40290 250p lA l00V 22p 

7445 lOOp 74162 lOOp 74lS74 lOp INTERFACE 4024 SOp lM748 ~ XR:.l!40 
8FR39 2"7. TIP31A SIp 2N3055 4Ip 40360 lOp lA 400V lOp 

7446A 93p 74163 lOOp 74lS75 SOp I.C •• 4025 20p 
LM3900 400p BFA40 27. TIP31C 82p 2N3442 IlOp 40381/2 4Sp 2A 50V lOp 

7447A 70p 74\64 ,00p 74lS83 nop MCI488 lOOp 4026 llOp lM3911 llOp ZN414 Mp BFA41 27. TIP32A Up 2N3553 210p 40364 120p 2A l00V 35p 
7448 lOp 74165 '00p 74lS85 lOOp MC1489 lOOp 4027 SOp lM4136 120p ZN424E 135p BFR79 27. TIP32C 12p 2N3565 lOp 40408 70p 2A 400V 45p 
7450 17p 74166 ,00p 74lS86 lOp 75107 IlOp 4028 Up MC1310P lSOp ZN425E 400p BFRBO 27. TIP33A 90p 2N3643/4 4Ip 40409 ISp 3A 200V BOp 
7451 17p 74167 200p 74lS90 BOp 75182 230p 4029 lOOp MCI458 5Sp ZN1034E 200p BFR81 27. TIP33C 114p 2N3702/3 12p 40410 15p 3A 600V 72p 
7453 17p 74170 24Gp 74lS93 80p 75450 UOp 4030 55p MC1495 400p 95H90 lOOp BFX29 lOp TIP34A 115p 2N3704/5 !Zp 40411 lOOp 4A l00V 9Sp 
7454 17p 74172 720p 74lS107 45p 75451/2 72p 4031 200p BFX30 34p TlP34C IlOp 2N3706/7 Up 40594 97p 4A 400V lOOp 
7460 17p 74173 120p 74lS112 lOOp 75491/2 Hp 4033 1I0p VOLTAGE REGULATORS BFX64/5 lOp TlP35A 225p 2N3708/9 Up 40595 l05p 6A 50V !HIp 
7470 31p 74174 93p 74lS123 75p C-MOS I.C •• 4034 200p Fixed PI .. llc TO-220 BFX86/7 30p TIP35C 2IOp 2N3773 lOOp 40603 SIp 6A l00V lOOp 
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7473 34p 74176 !HIp 74lS133 SOp 74C02 25p 4040 lOOp 5V 780~ 75p 5V 7905 lOp BFW10 90p TIP36C 340p 2N3820 SOp 40841 Hp ~~~.:~~=~ 7474 30p 74177 Hp 74lS138 lOp 74C04 27p 4041 lOp 12V 7812 75p 12V 7912 90p BFY50 22p TIP41A 65p 2N3823 70p 40871 /2 lOp 
74 7 5 30p 74178 lBOp 74lS139 60p 74C08 27p 4042 lOp 15V 7815 75p 15V 7915 90p 
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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 O.5mm. Zero voltage switching . no 
spikes. No magnetic field . no leakage. Supplied with 

. miniature CTC (35-40watt) iron or XTC (50wa!l~ TCSU1 soldering 
station with XTC or CTC iron £36 (6.44). Nett to industry. 

Model CTC - 24 volts Priced al £9.75 (1.871 

Model XTC - 24 volls Priced al £9.75 (,1.87) 
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TWO 

The first thing to realise when faced with 
a defective piece of equipment is that 
there is no magic formula for putting it 
right. What is required is a little 
knowledge. a logical approach. the correct 
tools for the job in hand. a reliable test 
meter and infinite patience, One needs to 
regard oneself as a detective. finding and 
acting on the clues presented. sorting out 
the red he rrings and eventually arriving at 
the point where the fault is apparent. 

This is half the job completed ; the 
next step being to correct the fault 
possibly by replacement of one or more 
components ; fitting and soldering to be 
done to the highest standard possible and 
finally testing the completed job to make 
sure there are no further faults and that 
the equipment operates in a satisfactory 
manner. 

Speed and efficiency in fault finding 
will not be achieved overnight ; it takes a 
number of years for the professional to 
reach the standards required in the trade. 
but this should not dete r the "amateur" 
from attempting to put things right him­
self. particularly where time is of no great 
consequence, For the author. fault finding 
presents a different challenge for each 
successive fault found and hence can 
never be boring.' The feeling of elation and 
satisfaction when a totally defunct 
receiver bursts into life is hard to describe 

and has never diminished over the pass­
ing years , 

Equipment 
At least 80% of general faults can be 

found with the equipment shown in Fig . 
1, The meter is an Avo 8. but any multi­
range meter will suffice provided it has 
suitable voltage. current and ohms ranges 
and a resistance of no less than 
20 ooon/V. The hand tools shown have 
done ste rling service for the author for 
many years and I can only reiterate the 
point that money spent on quality tools is 
never a waste, 

In Fig , 2 is shown a set of test equip­
ment generally used by the more advan­
ced fault finders to enable the remaining 
20% of difficult faults to be cured, This 
equipment is also necessary for accurate 
alignment of receivers. but whilst 
desirable it is not essential for general 
broadcast receivers of the ordinary tran-

Fig. 1: T he basic tools of the trade 
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sistor portable variety. With practice, a 
reasonably good job can be done on these 
without the use of this test gear. 

Knowledge 
The basic requirement is a fundamen­

tal understanding of the properties of 
electronic components and the ways in 
which they can be exploited to fulfill our 
requirements in a circuit. From this state­
ment it can be seen that in any circuit 
diagram the function of any particular 
component can be deduced with 
reasonable accuracy and hence what the 
effect on the circuit would be if the com­
ponent should suddenly go faulty . 

Most basic faults will revolve around 
two major fault conditions, open circuits 
or short circuits and partial stages bet­
ween these two limits. Resistors can go 
open-circuit or high or low value com­
pared to their designated markings, 
whereas a capacitor can go either open--­
circuit or short-circuit; and inductors can 
go open -circuit or partial short-circuit 
depending on the 'type of inductor or 
transformer. 

Any electronic circuit will possess 
capacitance, inductance and resistance, 
these being the three basic building 
blocks in electronics, apart from valves 
and transistors. Anything which causes a 
dramatic change in any of these three 
design conditions will constitute a fault 
and the circuit will therefore operate in­
correctly. This is the area with which this 
article is concerned. 

Fault Finding Procedures 
There are two basic methods of fault 

finding which may be employed, one be­
ing to start at the output and work back 
to the input, the other preferred way be­
ing the half-split method. This involves 
applying a signal at approximately half 
way through the circuit and depending 
on whether there is an output or not. 

~ ... ----.. 
I __ I~_"'" 

jQDVjQnc~~ __ ~._/ 
~ .• ' 

( ';. 

9, ." '"".'_~ 
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Fig . 2: Common test equipment used 
for more advanced fault finding 

deciding in which direction from the point 
of injection the fault will be. 

Having found in which direction the 
fault lies, the half-split method can now 
be repeated and the faulty stage will 
eventually be isolated. In Fig . 3 is shown 
the block diagram of a basic superhet 
receiver and if a fault occurs in anyone of 
these blocks this will give rise to a cer­
tain set of symptoms. In block diagrams 
of this type, a power unit is assumed and 
is not shown diagrammatically. 

The first thing that must be realised 
about fault finding is that components 
under large electrical stress are more 
likely to go faulty than components under 
little or no stress. With reference to Fig. 3 
it will be obvious that the largest signals 
and hence voltage and currents will be 
present in the audio amplifier and output 
stage, it therefore follows that most of 
the electrical stress is concentrated in 
this area . Assuming Fig. 3 to be represen­
tative of a practical receiver, whether 
valve or solid-state is unimportant. and 
when switched on does not produce any 
sounds whatsoever, then the first checks 
should be concerned with the controls, 
e.g., volume control turned up , speaker 
connected, aerial connected, etc. If all is 
satisfactory then the next logical step is 
to check mains connections and or bat­
tery connections and indeed battery 
voltage on load ; again, if all appears 

correct, then it is safe to assume that the 
fault will be in one of the blocks shown 
in Fig. 3. 

With practice, this seemingly long 
winded procedure can be accomplished up 
to this point in a matter of a few minutes, 
but could save a considerable amount of 
wasted time looking for a fault that was 
not really there in the first place. It will 
now be necessary to have to hand the cir­
cuit diagram of the equipment before 
proceeding further. 

Method 
The next step is to listen carefully 

with the ear near to the speaker to ascer­
tain if there is any noise of any sort 
present. albeit of a low level. If nothing is 
heard at all, then it is safe to assume that 
the fault must lie in either the power sup­
ply to the audio amp. and output stage, or 
indeed the actual stage itself. Voltage 
checks with a meter comparing them to 
voltages marked on the circuit diagram 
should next be carried out and this should 
reveal the fault. 

Alternatively, if something can be 
heard in the speaker such as a slight hum 
or hiss , then we should immediately go 
for the half-split method and inject a 
signal at i.f. frequency, either from a 
signal generator or a squarewave signal 
injector, to a point A in Fig. 3. Again, 
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there will be two results. either an output 
from the speaker. or nothing. 

If there is an output then the fault 
must be somewhere to the left of point A. 
if no output. then the fault must be to the 
right of point A. Assuming in this case no 
output was obtained. then the same fre­
quency signal would now be injected at 
point B. the input to the detector. 
resulting again in either an audible signal 
or nothing. If still nothing is heard then 
the fault is most likely to be in the audio 
amp. stage; if an output was obtained. 
then the fault must be in the i.f. amp. 
stage. 

Assuming now that we had an output 
when injecting a signal at point A; this 
means that the fault must be to the left 
of point A and we would inject a signal 
again at i.f. frequency to point D to check 
the operation of the mixer stage. If no 
signal resulted. then the mixer stage 
would be suspect. but if a signal was ob­
tained then the fault may be in the local 
oscillator stage or the r.f. amplifier stage. 

Quick d.c. voltage checks round the 
local oscillator stage should prove ade­
quate to ascertain operation and the out­
put can be checked with a frequency 
counter if available. If all is normal here. 
then the fault must be to the left of point 

D and a signal from Cl generator tuned to 
the same frequency as the receiver should 
he injected at the aerial socket. Voltage 
checks on the r.f. amplifier stage should 
now reveal the fault. It must be pointed 
out that a large number of receivers do 
not have a separate r.f. amplifier stage 
and the aerial input would therefore go 
direct to point D via the input tuning 
assembly. obviating the need for the last 
step in the checks above. 

All the steps now referred to represent 
the general plan of action in dealing with 
a fault in a receiver and to isolate the 
faulty section in a quick and efficient 
manner. It should be realised that this 
method is also applicable to all types of 
electronic circuits when broken down to 
their basic building blocks and we will 
now look at a simple circuit in detail to 
consider the effects caused and the 
results of failure of its various constituent 
components. This is the point at which 
some knowledge of the electrical proper­
ties of components used in a circuit is 
essential. 

The Multirange Meter 
Before any interpretation of meter 

readings can be made. it must be un­
derstood that any multi range moving coil 
meter of the AVO type will draw current 
when making a reading. In other words. 
across the meter leads will be present a 
certain resistance which will depend on 
the range selected. With a meter of 
200000/V sensitivity switched to the 
1 DV d.c. range. the resistance between 
the meter leads will be 20000 x 10 = 
2000000. 

Fig. 3: Block diagram of basic superhet receiver 

It follows that when making voltage 
checks. the resistance of the meter must 
be taken into account when interpreting 
readings otherwise an incorrect set of 
clues may be the result. When taking 
voltage readings across high source im­
pedance points use a range which gives 
the highest internal resistance. having 
regard to the probable voltage that is to 
be measured. 

The Simple Amplifier 
The circuit shown in Fig. 4 is a sim­

ple. single stage audio amplifier. When 
the circuit is operating normally with l2V 
applied to the points indicated. then with 
a signal input applied to the negative side 
of Cl an ampl ified output of that signal 
would be expected to appear at the 
negative side of C3 . Resistors Rl and R2 
form the base bias supply circuit. R3 is 
the collector load resistor and R4 is the 
emitter stabilising resistor. Capacitors Cl 
and C3 are d.c. blocking capacitors coupl­
ing the signals into and out of the am­
plifier respectively. Capacitor C2 holds the 
emitter potential of Trl constant against 
signal level variations at the base. which 
would otherwise cause the base/emitter 
bias to change. We will now proceed to 
investigate the effect of specific faults. 
one at a time. as applied to the circuit in 
Fig 4. 

Faulty Resistors 
If Rl becomes open-circuit there will 

be no base voltage applied to Trl. hence 
no forward bias. no collector current and 
no emitter potent ial. The transistor will 
be switched off and the collector potential 
will be 12V. 

With R2 open-circuit. the base poten­
tial will be high. causing Trl to conduct 
very hard. Emitter current will be very 
high. giving rise to low collector volts and 
high emitter volts. This fault will give dis­
tortion and the transistor may run warm 
to the touch. 

If R3 becomes open-circuit. there will 
be no collector Voltage. but the emit­
ter/base junction will still be forward 
biased . Base current increases as there is 
no emitter/collector current flowing and 
the base voltage will be reduced. The 
emitter voltage follows the base voltage 
so that the difference between the two is 
the turn-on Voltage. A point to remember 
is that when a meter is connected to the 
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Fig. 4: Circuit diagram o f s imple a udio amplifier 

collector to read volts. it will not read OV 
as expected since the collector/base junc­
tion will be forward biased via the meter 
and Rl . 

With R4 open-circuit. there will be no 
base/emitter current or collector/emitter 
current. The base voltage will be high and 
the collector voltage will be at supply 
potential. The transistor will be com­
pletely switched off. but when a meter is 
connected to read emitter voltage. then 
the emitter is connected to chassis via 
the resistance of the meter and a reading 
will be shown. Depending on the 
resistance of the meter. the circuit will be 
switched on and may partially function 
while the meter remains connected. 

Faulty Capacitors 
If C2 becomes short-circuit. then the 

emitter will be connected directly to 
chassis. The base current will increase 
and the collector current increases to a 
high value. Consequently. collector 
voltage will be very low and the transistor 
will be running warm to the touch giving 
bad distortion of any signals. 

With C2 open-circuit. all d.c. voltages 
will be correct and transistor action will 
be as normal. What will be noticed is a 
marked lack of gain due to the ability of 
the emitter voltage to change in sympathy 
with the signal and hence altering the 
bias level. This capacitor has a large 
value giving a very low reactance at the 
operating frequency. 

Capacitors Cl and C3 are d.c. blocking 
and are input and output coupling capaci-

tors. respectively. If either of these go 
open-circuit. then the d.c. conditions of 
the circuit will remain unaltered. but of 
course. there will be no signal coupling 
either in or out of the amplifier. 

If either were to become short-circuit. 
then any effect on the amplifier would de­
pend on the impedance of the coupling 
into. or out of. the amplifier. If d.c. 
voltages were present. e.g. coupling into 
the amplifier from the collector circuit of 
a previous stage. then this voltage would 
be passed on unhindered and consequen· 
tly upset the working conditions of the 
circuit. 

Transistor Faults 
With the collector/base junction of Trl 

short-circuit. then current will flow via 
R2. the sic junction and R3 to the sup­
ply. There will be a larger voltage drop 
across R3 and R4 and the collector 
voltage will be reduced. The result will be 
base and collector at the same potential. 

If the base/emitter junction were to go 
short-circuit. then current will flow 
through R4 and Rl via the faulty junc­
tion . There will be increased base current 
with a consequent larger voltage drop 
across Rl and the base voltage will be of 
a very low value. There will be no collec­
tor current. therefore the collector voltage 
will be at the supply potential and the 
base and emitter voltages will. of course. 
be equal. 

With the base/emitter junction open­
circuit. there will be no base current flow­
ing and less voltage drop across Rl. giv-
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ing rise to a higher base potential. Also. 
there can be no emitter/collector current 
flowing so the emitter will be at chassis 
potential and the collector at supply 
potential. 

With the collector/base junction open­
circuit. there can be no collector/emitter 
current. B~se current will flow but will be 
larger than normal. As only the base 
current will flow through R4. then the 
emitter potential will be low and the 
collector will be at supply potential. 

This concludes the fault finding sec· 
tion which the author hopes ~vill have 
dissipated some of the fears and the old 
wives tales concerning the processes in ­
volved. 

It was not intended that this should 
be a complete fault finding manual. but 
rather a guide as to the best way to set 
about the job using ones own knowledge 
and abilities but hopefully guided in the 
right direction. 

..... --.• 
Receiver Alignment 

No receiver however complicated or 
simple will perform satisfactorily without 
being correctly aligned; indeed. a badly 
mis-aligned superhet receiver can cause 
severe interference to other receivers over 
a large area and thus may bring down the 
wrath of the Home Office round ones 
head. To align any receiver is basically a 
simple process. but involves a large num· 
ber of steps if the receiver is a com­
plicated one. All these steps must be 
completed in the correct sequence as laid 
down in the service manual. otherwise it 
will never work correctly. 

Generally speaking. the correct service 
manual for the receiver must be available 
because some adjustments may be very 
critical and if completed in the wrong 
sequence. will give rise to all manner of 
spurious effects. Most adjustments in 
modern receivers are by ferrite dust cores 
and it is IMPERATIVE that the correct type of 
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Fig. 5: A selection o f trimming tools 

In most broadcast and h.f. band 
receivers covering up to 30MHz, the local 
oscillator is normally the i.f. above the in­
coming r.f. in frequency. For example, if 
we tuned to 1 MHz on the receiver dial. 
then the corresponding local oscillator 
frequency would be 1 MHz + 470kHz = 
l-470MHz for an i.f. of 470kHz. 
Throughout the receiver's tuning range 
the correct d. must always be main­
tained, so a two section ganged tuning 
capacitor must be used, one section to 
tune the incoming r.f. and the other sec­
tion to tune the local oscillator. If the 
receiver has an r.f. amplifier stage, then a 
three gang tuning capacitor must be used. 

trimming too l is used for adjustment of 
these. The use of an incorrect trimming 
tool or too much force will only result in 
a broken core, which will be very difficult 
to remove without extensive damage to 
the coil. 

A wide selection of trimming tools is 
shown in Fig. 5 some of which can be 
purchased as a complete kit or built up 
from individual items bought separately. 
Poor quality plastic tools should be 
avoided, only good quality nylon types are 
worthy of the professional's tool box. 

General 
With any superhet receiver the first 

step in the alignment procedure is to 
align the i.f. strip. In ordinary receivers, 
most i.f. strips will be aligned to a fre ­
quency between 450 and 470kHz, com ­
monly the latter, and in the majority of 
simple cases transistor receivers will 
have three tuned circuits and valve 
receivers four tuned circuits to adjust. 
They must be set EXACTLY to the frequen­
cies stated in the manual. or the 
bandwidth and gain of the receiver will be 
seriously affected. Provided the alignment 
is not drastically out, then the signal 
would be injected at point 0 in Fig. 3. 
With the volume control turned full up 
and the aerial disconnected , the signal 
generator input level should be increased 
until an au dible signal is heard in the 
lauds pea ker. 

Alignment of I.F. Stages 
We start by aligning the last tuned cir­

cuit first an d proceed until all tuned cir-

SIX 

cuits are brought into line, repeating the 
process at least three times because there 
will be a pulling effect between mutually 
coupled tuned circuits when approaching 
resonance. It must also be borne in mind 
that the type of modulation from the 
generator must be the same as the detec­
tor in the receiver is designed to 
demodulate and as alignment proceeds, 
the signal generator output level should 
be continuously reduced as the circuits 
come into line to avoid undue damping 
caused by a.g.c. action. 

From the block diagram in Fig. 3 it 
will be seen that the local oscillator is the 
major driving force behind the operation 
of the receiver and it is this which con­
trols the actual frequency coverage. All 
other circuits, except the i.f. amplifier 
stages, are subordinate to this section 
and unless the 1.0. is correct, then the 
receiver will track across the dial receiv­
ing frequencies other than that indicated. 
It is therefore essential that in all cases 
the local oscillator is the section which 
must be aligned next for each band 
covered by the receiver. 

The local Oscil/ator 
In a standard type of receiver, this sec­

tion will contain an oscillatory circuit the 
heart of wh ich will be a tuned circuit of 
the type shown in Fig . 6. It should be ap­
preciated that there are many different 
variations on this theme, but all are 
designed to fulfill the same purpose and 
that is to provide a signal which, when 
mixed with the imcoming r.f ., will produce 
a consta nt frequency signal from the 
mixer whi ch is the resultant i.f. 

At this point it should be appreciated 
that the tuning gang sections are nor­
mally manufactured with all sections 
identical. having maximum values com­
monly up to 500pF and will thus give rise 
to a major alignment problem. 

Because the local oscillator must track 
at a higher frequency than the incoming 
r.f. and uses the same value of tuning 
capacitor, it follows that the tuning in­
ductance must of necessity be smaller in 
value than the inductance of the coil used 
for tuning the incoming r.f. If this 
arrangement resulted in the correct i.f. 
with the tuning capacitors at minimum 
value, then at maximum value the local 
oscillator frequency would be wildly out, 
in no way would it remain correct with 
the tuning dial. We must. therefore, resort 
to the type of circuit shown in Fig. 6. 

Padding And Trimming 
Capacitor Cl and coil L 1 are the nor­

mal tuned circuit, but with the addition of 
Cp and Ct. Capacitor Cp is called a 
padding capacitor and is effectively in 
series with Cl, the main tuning 
capacitor ; Ct is called a trimmer capacitor 
and is in parallel with Cl. 

The value of Cp will depend upon the 
frequency range covered and the value of 
Ct will be approximately equal to the 

- ~ ... :----
-;--~ 
.... +I~ .... ~ 
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minimum capacitance of Cl ; sometimes 
being part of the tuning gang assembly. 
Each frequency range of the receiver will 
involve switching a different L 1 and Cp 
into circuit as well as switching coils in 
the mixer input stage and the r.f. stage if 
used. 

The effect of Cp on the operation of 
the circuit is as follows. Depending on its 
value. its reactance will change with fre­
quency over a certain range. This reac­
tance. in conjunction with the reactance 
of Cl. being in series with it. causes the 
maximum capacity effect of Cl on the 
coil L 1 to be reduced. but at the h.f. end 
of the band the reactance of Cp will have 
fallen to a value such as to have little ef­
fect on the capacity of Cl . Hence Cp. or in . 
most cases the core of L 1. is adjusted at 
the I.f. end of the band where the tuning 
capacitor. Cl . is exerting maximum in­
fluence on L 1. Either Cp or the coil can be 
made adjustable as the net effect is the 
same. but it is far more convenient to ad­
just a coil and have the capacity fixed. 

The trimmer. Ct. being of small value 
will have very little effect with Cl at 
maximum capacity; but when Cl is at 
minimum capacity it has the maximum 
effect. hence Ct is adjusted at the h.f. end 
of the band. 

local Oscillator Alignment 
With the receiver tuned to the I.f. end 

of the band. inject a signal. tuned to the 
same frequency as shown on the receiver 
dial. via the aerial socket and adjust the 
coil core for maximum output. 

Tune the receiver to the h.f. end of the 
band and inject a signal of the same fre ­
quency as that shown on the dial. Adjust 
the trimmer capacitor for maximum out­
put. This process will need repeating a 
number of times until the tracking 
becomes correct. It is then useful to tune 
the receiver to the centre of the band and 
check again with the signal generator to 
see if tracking at tbe centre is correct. If 
it is not. then mechanical adjustment of 
the tuning mechanism is indicated and 
then repeat the full alignment process. 

Mixer Alignment 
This section is concerned with the ad­

justment of the r.f. input coils to the 
mixer. There will be padding and trimm­
ing adjustments to be made for each band 
covered by the receiver; again. padding or 
coil core adjustments at the I.f. end first. 
followed by trimmer capacitor adjust­
ments at the h.f. end of the band. In these 
circuits there will be no fixed padding 
capacitance such as Cp in Fig. B. 

It should be noted that these adjust­
ments should be carried out at the same 
tuning points that the local oscillator wa~ 
set up to. unless stated otherwise in the 
receiver manual. Unless the receiver is fit­
ted with an r.f. stage preceding the mixer. 
then this completes. the alignment of the 
receiver. 

Alignment of R.F. Stage 
The only ~oils which usually require 

alignment in this part of the receiver are 
again the input coils to the stage. the 
output generally being broad banded using 
either an r.f. choke as a load or just sim­
ple CR coupling to the mixer input. The 
tuning points selected for alignment 
should be those used for the oscillator 
and mixer input circuits previously 
described. Again. the coil core padding ad­
justment should be completed first 
followed by the trimmer adjustment and 
again note that there will be no fixed 
padding capacitance used . There will be 
one coil for each band in use and should 

: ~. 
I ____ .~ .. ~ 

be aligned in the usual order. namely. I.f. 
bands first finishing with the highest h.f. 
band. 

It will be noticed that during align­
ment of this stage. the signal generator 
output will have had to be progressively 
reduced. possibly to its lowest output 
level. to facilitate easy peaking of the cir­
cuits. If the receiver being aligned is a 
sensitive type communications receiver. 
then an external attenuator will probably 
be necessary if using a cheaper type 
signal generator. to reduce the generator 
attenuator output to 1 flV or less. The use 
of good quality coaxial cable is recom­
mended for connection of the signal 
generator to the receiver to reduce r.f. 
leakage which could cause erroneous 
readings. This completes the alignment of 
the receiver and it should now perform in 
a most satisfactory manner. 

Beat Frequency Oscillator 
The majority of communications type 

receivers are fitted with a b.f.o. to enable 
the listener to copy either s.s.b. or Morse 
code transmissions. A small trimmer type 
capacitor is usually brought out to the 

To active elements 
of oscillator circuit 

C1 

These two adjustments will then be 
made for each band the receiver covers. in 
turn. starting with the I.f. bands and 
finishing with the h.f. bands. This now 
completes the alignment of the local os­
cillator circuits. Fig. 6: Local oscillator tuned circuit 
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Two other commonly used meters 

front panel to enable the frequency to be 
adjusted in the range ± 5kHz. The main 
adjustment is by ferrite core in the Ho. 
coil assembly. 

To align the b.f.o. correctly, set up the 
test equipment as for iJ alignment. but 
without any modulation present. Set the 
signal generator to exactly the correct i.f. 
frequency, preferably with a counter, and 
then switch on the b.f.o. With the panel 
control set to zero, or mid-scale, 
depending on marking, adjust the coil 
core to zero beat with the generator input. 
When adjustments are completed, make 
sure the front panel trimmer swings the 
frequency of the beat note equally in both 
directions. This completes the alignment 

. of the b.f.o . 

Final Points 
Although alignment can be performed 

reasonably well by ear alone, a more ex­
act method to indicate maximum output 
is to connect a multimeter, switched to 
the 2·5V a.c. range across the speaker 
speech coil. taking care not to cause the 
meter to go beyond full scale deflection 
during the alignment process. 

I n those cases where the receiver is 
fitted with a ferrite rod aerial and no 
separate external aerial socket is 
provided, then injection from the signal 
generator should be via a coil of about 

5 or 6 turns and 25mm diameter made 
from stout insulated wire placed over one 
end of the ferrite rod aerial. When actu­
ally adjusting the position of the coils on 
the ferrite rod, this sometimes being the 
r.f. input padding adjustment. then the 
injection coil should be kept well away 
from the coil being adjusted, otherwise 
coupling effects will reduce the a of the 
tuned winding and alter the tuning point. 

This guide is intended to give a 
general impression of the method em­
ployed for carrying out alignment and it 
must be realised that receivers vary con­
siderably both in physical makeup, sen­
si tivity and bandwidth and in all cases 
but the most simple, the steps in the 
maker's manual should be followed to the 
letter! 

Double And Triple 
Superhets 

These types of receiver are in common 
lI se and have distinct advantages in the 
way of bandwidth and rejection of un­
wanted signals, both internally generated 
and coming in via the aerial circuit. 

The double superhet will have two 
conversion frequencies; probably a first 
i.f. of 1·6MHz and a second i.f. of 470 
"Hz to give superior image and second 
channel rejection performance over the 

single conversion superhet. The triple 
conversion receiver goes a stage further 
and can give superior narrow i.f. 
bandwidth performance over the previous 
examples, by using a third i.f. stage of the 
order of 85kHz following the 470kHz am­
plifier stage and sometimes incorporating 
a mechanical filter. 

In these receivers, only the first local 
oscillator is tuned by the main tuning 
control. the other oscillators will be 
preset and in some cases will be crystal 
controlled. The maker's manual is ab­
solutely essential when aligning these 
receivers and must be adhered to in every 
detail during alignment. otherwise the 
receiver will never work satisfactorily. 
Also, alignment of these receivers should 
never be attempted unless essential and 
certainly not without the use of a device 
for measuring accurately the output fre ­
quency of the signal generator to be used. 

Conclusions 
Realignment of any receiver can 

usually be relied on to give a good indica­
tion of that receiver's general condition. 
During alignment. various faults may 
become apparent which would otherwise 
not be noticed and these faults should be 
dealt with prior to completing the align­
ment process. 

When the job is co mpleted , do not 
forget to reassemble the cabinet correctly 
as this forms the major screening device 
for the receiver ; very important if of the 
solid-state type. Finally, do not forget to 
wipe off all the dirty fingermarks from the 
dial assembly, control panel and knobs. A 
useful tip for cleaning knobs is to use a 
stout toothbrush and some methylated 
spirit to scrub the dirt from the depths of 
the knurled part s, finishing off with a soft 
cloth. Do remember, please, NO SMOKING 

whilst this operation is in progress! A 
clean and tidy receiver is always a 
pleasure to look at as well as to operate. 

• 
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